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FOREWORD

This glossary has been prepared under the direction of the Department
of Defense to satisfy the need for effective communication and mutual
understanding of the terminology used in mapping, charting, and geodesy
(MC&G). It is intended that this publication will become the standard
reference authority on MC&G terminology throughout the Department of
Defense. This glossary does not serve as a substitute for the Dictionary of
United States Military Terms for Joint Usage (JCS Pub. No. 1) which the
Joint Chiefs of Staff have directed to be used for joint Service standardized
military terminology.

To improve future editions of this publication, users are encouraged to
submit comments, suggestions, and pertinent material for additions, changes,
and deletions. Semfg changes to: Director, Defense Mapping Agency
Topographic Center, ATTN: Technical Publications Officer, 6500 Brooks
Lane, Washington, '’ C. 20315.

For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. -

Stock Number 0800-00195

rice $3.15
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INTRODUCTION

The terms and definitions appearing in this publication were selected
from existing glossaries and dictionaries, authoritative military and civilian
sources, and technical publications and papers dealing with the various
disciplines that make up the fields of mapping, charting, and geodesy.
Numerous changes, additions, and deletions have been incorporated as a
result of a thorough review of the second edition by interested agencies of
the Army, Navy, and Air Force.

For the most part, only those terms considered germane to some specific
aspect of mapping, charting, and geodesy were included. In the peripheral or
associated areas, such as photography, lithography, optics, mathematics, etc.,
only such basic terms were included as were considered necessary to
establish a means of better communication between these disciplines.

As a general rule, the following types of terms have been excluded:
geographical, geomorphological, an§ map feature names; components of
instruments and equipment; basic mathematical terms; units of length and
measure; in-house terms and colloquialisms; obsolete terms; ambiguous terms
or those of a generalized nature that are not unique to mapping, charting,
and geodesy. Also, terms pertaining to map and chart specifications were
excluded generally. For the most part, drafting terms were omitted since
they are applicable to many fields ofk)cndeavor other than cartography.

Alphabetization of ternis follows the standard A through Z order, except
multi-word terms which are alphabetized according to the initial word.

Terms which are unique to certain specialized professions within the
MC&G community are identified with the appropriate discipline shown in
parentheses preceding the definition, as “(photogrammetry).” Terms which
are relative to United States public-land surveys are identified by *“(USPLS)”
preceding the definition.

Multiple definitions for a single term are numbered and, wherever
applicable, are identified with the appropriate discipline in parentheses.

At the end of some definitions the user’s attention is directed to related
terms by the expression “See also.” Only those terms are listed that are
defined elsewhere in the glossary.

If more than one of the terms have identical meaning, the definition has
been applied only to the preferred term, followed by a listing of the
synonyms after the expression “also called.” The synonyms are shown
separately in their alpha%etical order in the glossary, and are referenced to
the preferred term instead of repeating the deénition.

Terins with contrasting or comparable meanings are cross-referenced by
the expressions ‘“‘contrasted with” or ‘“‘compare with” following the
definition.

Antonyms are listed after the expression “opposite of.”

i
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ABAC—A nomogram for obtaining the
conversion angﬁar to apply when plotting
great-circle bearings on a Mercator
projection.

Al time—A particular atomic time scale,
established by the U.S. Naval Observatory,
with the origin on 1 January 1958, at zero
hours UT2 and with the unit (second)
equal to 9,192,631,770 cycles of Cesium at
zero field. See also UT2 time.

A-stations—1. (traverse) Subsidiary statious
established between principal stations of a
survey traverse, for convenience of
measuring, to obtain the distance between
Erincipal stations. A-stations are so-called

ecause in a given series, these stations are

designated by the name of a principal

station followed by the letters A, B, C, etc.,

in order of distance from the principal
station. 2. (loran) The designation applied
to the transmitting station of a pair, the
signal of which always occurs less than half
a repetition period after the next preceding
signal of the other station of the pair,
designated a B-station.

aberration—1. (astronomy) The apparent
angular displacement o{ the position of a
celgestial body in the direction of motion of
the observer, caused by the combination of
the velocity of the observer and the
velocity of light. See also annual
aberration; constant of aberration;
differential aberration; diurnal aberration;
planetary aberration; secular aberration;
stellar azerration. 2. (optics) Failure of an
optical system to bring all light rays
received trom a point object to a single
image point or to a prescribed geometric
position. See also astigmatism; circle of
confusion; coma; curvature of field;
distortion; lateral chromatic aberration;
lens distortion; longitudinal chromatic
aberration; spherical aberration.

A

aberration of fixed stars—See secular aber-
ration,

Abney level—An instrument suitable for
direct leveling or for measuring angles or
percent of sE)pe. It consists of a simple
hand level on one side of which a reversible
graduated arc with pivoted bubble tube is

mounted.

abnormal magnetic variation—Any anomalous
deflection, whose cause is unknown, of the
compass needle from the magnetic
meridian.

abscissa—The horizontal coordinate of a set of
rectangular coordinates. Also used in a
similar sense in connection with oblique
coordinates. Commonly called
x-coordinate. Also called total departures.

absolute accuracy—The evaluation of all
errors encountered in defining the position
of a single feature or point on a geodetic
datum or system.

absolute altimeter—An instrument which
directly determines the height of an aircraft
above the terrain. See also radar altimeter.

absolute altitude-The height of an aircraft
directly above the surface or terrain over
which it is flying. See also radar altitude.

absolute error—Absolute deviation, the value
taken without regard to sign, from the
corresponding true value.

absolute gravity—~The acceleration of gravity
directly determined by an experiment of
time and length measurements. See also

gravity.

absolute gravity station-A marked aroint,
usually in a laboratory, where the value of
absolute gravity has lZeen determined. See
also absolute gravity.
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absolute  orientation-The  scaling and
leveling to ground control (in a
photogrammetric  instrument) of a
relatively oriented stereoscopic model or
group of models. Sce also relative
orientation.

absolute parallax—See absolute stereoscopic
parallax.

absolute stercoscopic parallax—Considering a
pair of acriar photographs of equal
principal distance, the absolute
stercoscopic parallax of a point is the
algebraic difference of the distances of the
two images from their respective
Ehotograph nadirs, measured in a
orizontal plane and parallel to the air
basc. Generally shortened to parallax;
also called absolute parallax; horizontal
parallax; linear parallax; stereascopic
parallax; x-parallax.

absolute term—A term (usually only one) in
an equation, which represents a known
numerical value and does not contain any
unknown or variable elements.

ibsolute unit—Any unit in a system that is
based directly upon associated fundamental
units of length, mass, and time. See also
dynamic number.

ibsolute vector—A directed line segment
whose end-points are measured in absolute
units from a point designated as the origin.

icceleration—1. The rate of change of
velocity. 2. The act or process of
accelerating, or the state of being
accelerated.

icceleration of gravity—The acceleration of a

freely falling body.

iccelerometer—A device which indicates the
difference between the inertial acceleration
and gravitation acting on the case of the
instrument.

accepted indicator—An airborne indicator
which has been proven to be capable of
accurate and reliable measurement.

W

accidental error—An error that occirs without

regard to any known physizal law or
pattern. Statistically, however, a number of
these errors may be expected to be
normally distributed. Also called irregular
error and random error.

accommodation—1. The facultK of the human

eye to adjust itself to give sharp images for
different object distances. 2. (stereoscopy)
The ability of the eyes to bring two images
into super imposition for stercoscoEic
viewing. 3. The limits or range within
which a stereoplotting instrument is
capable of operating. For example, the
multiplex can adjust (or accommodate) for
small tilts in the projectors ranging from
about 10° about the x-axis to 20° about
the y-axis.

accumulated discrepancy —The algebraic sum

of the separate giscrefancies which occur
in the various steps of making a survey or
of the computation of a survey.

accumulated divergence—(leveling) The

algebraic sum of the divergences for the
sections of a line of levels, from the
beginning of the line to any section end at
which it is desired to compute the total
divergence.

accumulative error—A constant error which is

always plus or always minus. A number of
readings under these conditions will have
an accumulated error equal to the number
of readings multiplied by the error in one
reading. Sce also constant error; systematic
error.

accuracy—The degree of conformity with a

standard, or the degree of perfection
attained in a measurement. Accuracy
relates to the quality of a result, and is
distinguished from precision which relates
to the quality of the operation by which
the result is obtained.

accuracy checking—The procurement of

presumptive  evidence of a map’s
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compliance with specified accuracy
standards. Accuracy checking generally
indicates the relative (rather than the
absolute) accuracy of map features.

accuracy testing—The procurement of
confirmed evidence, on a sampling basis, of
a map’s compliance with specifiedgacc uracy
standards. Accuracy testing is designed to
indicate both the relative and absolute
accuracy of map features.

accurate contour—A contour line, the
accuracy of which lies within one-half of
the basic vertical interval. Also called
normal contour.

acetate—A nonflammable plastic sheeting
used as o base for photographic films or as
a drafting base for overlays where critical
registration is not required.

achromatic lens—A lens that has been partly
corrected for chromatic aberration. Such a
lens is usually of a multi-element design to
bring green and red light rays to

approximately the same point of focus.

achromatic telescope—A telescope having a
mirror or an achromatic lens for its
objective.

aclinal-Without dip; horizontal.
aclinic—Without magnetic dip.

aclinic line—See magnetic equator.

across the grain—The direction opposite to
that in which the paper fibers are aligned.
Contrasted with grain direction.

actinic light—Light which is capable of
causing photo<hemical changes in a
sensitized emulsion.

active satellite—A satellite which transmits an
electromagnetic signal. A satellite with the
capability to transmit, repeat, or
re-transmit  electromagnetic information.
Contrasted with passive satellite.

active tracking system—A satellite tracking
system which operates by transmission of
signals to and receipt of responses from the
satellite.

actual error—The difference between the
accepted value and the measured value of a
physical quantity.

acutance—An objective measure of the ability

of a photographic system to show a sharp

edge ietwcen contiguous areas of low and
high illuminance.

adaptation—The faculty of the human eye to
ac‘ljust its sensitivity to varying intensities
of illumination.

adding tape—A surveyor’s tape which is
caliirated and has an additional foot (or
meter) beyond the zero end which is
graduated in tenths or hundredths. See also
subtracting tape.

adjoining sheets—Adjacent maps to one or all
sides and corners of a particular map sheet.

adjusted angle—An adjusted value of an angle.
An adjusted angle may be derived eitier
from an observed angle or from a deduced
angle.

adjusted elevation—The elevation resulting
from the application of an adjustment
correction to an orthometric elevation.
Also, the elevation resulting from the
application of both an orthometric
correction and an adjustment correction to
a preliminary elevation.

adjusted position—An adjusted value of the
coordinate position of a point.

adjusted value—A value of a quantity derived
from observed data by some orderly
process which eliminates discrepancies
arising from errors in those data.

adjustment—1. (general) The determination
and application of corrections to
observations, for the purpose of reducing
errors or removing internal inconsistencies
in derived results. The term may refer
either to mathematical procedures or to
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corrections applied to instruments used in
making observations. 2. (leveling) The
determination and application of
corrections to orthometric differences of
elevation or to orthometric elevations, to
make the elevation of all bench marks
consistent and independent of the circuit
closures. 3. (cartography) Placing detail or
control stations in their positions relative
to other detail or control stations. See also
angle method of adjustment; balancing a
survey; direction method of adjustment;
instrument adjustment; land-line
adjustment; map adjustment; station
adjustment.

adjustment for collimation—See collimate,
definition 2.

adjustment of observations—The
determination and application of
corrections corresponding to errors
affecting the observations, making the
observations consistent among themselves,
and coordinating and correlating the

derived data.

administrative map—A map on which is
graphically recorded information pertaining
to administrative matters, such as supply
and evacuation installations, personnel
installaions, medical facilities, collecting
points for stragglers and orisoners of war,
train bivouacs, service and maintenance
areas, main supply roads, traffic circula-
tion, boundaries, and other details neces-
sary to show the administrative situation in
relation to the tactical situation.

aerial camera—A camera specifically designed
for use from aircraft.

aerial cartographic photography—See mapping
photography.

aerial film-Specially designed roll-film
supplied in many lengths and widths, with
various emulsion types for use in aerial
cameras.

aerial film speed (AFS)—A measure of speed
for aerial film which replaces the formerly
used aerial exposure incﬁzx. It is defined as
3/2E, where E is the exposure in meter-
candle-seconds at the point on the charac-
teristic curve where the density is 0.3 above
base plus fog density on black-and-white
m.

aerial mosaic—See mosaic, definition 1.

aerial photogrammetry—See photogrammetry,

definition 2.

aerial photograph—Any photograph taken

from the air.

aerial photographic reconnaissance—The

obtaining of information by aerial photog-
raphy—divided into three types: (1)
strategic photographic reconnaissance; (2)
tactical photographic reconnaissance; and
(3) survey/cartographic photography,
which is aerial photography taken for
survey/cartograpﬁic purposes and to
survey/cartographic standards of accuracy.

aerial photogrthy—The art, science, or

process of taking aerial photographs. See
also mapping photography; reconnaissance

photography.

aerial reconnaissance—The collection of

information by visual, electronic, or
photographic means from the air.

aerial survey—A survey utilizing photographic,

electronic, or other data obtained from an
airborne station.

aerial survey team (AST)-A composite force

drawn from several organizations to form a
deployable unit capable of accomplishing
an assigned aerialP cartographic/geodetic
mission.

aerial triangulatation—See phototriangulation.

aeroleveling—As applied to model orientation

during phototriangulation, barometric
height measurements of the camera .ir
stations which have been recorded during
the photographic mission are used to
present the bz values during the orientation
of the successive models on the
stereoplotting instrument. Only differences
in flight height are required and these are
provided by the statoscope. See also
orientation, definition 7.

acrometeorograph—An instrument that

records the pressure and temperature of the
air, the amount of moisture in the air, and
the rate of motion of the wind.
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aeronautical chart—A specialized
representation of mapped features of the
earth, or some part of it, produced to show
selected terrain, cultural and hydrographic
features, and supplemental information
required for air navigation, pilotage, or for
planning air operations.

aeronautical information overprint—Addition-
al information which is printed or stamped
on a map or chart for the specific purpose
of air navigation.

acronautical pilotage chart—An aeronautical
chart designed primarily for air navigation.

aeronautical planning chart—An aeronautical
chart of small scale designed to satisfy long
range air navigation and mission planning
requirements.

aerotriangulation—See phototriangulation.

affine deformation—One in which the scale
along one axis or reference plane is
different from the scale along the other
axis or plane.

affine transformation—A transformation in
which straight lines remain straight and
parallel lines parallel. Angles may undergo
changes and (fi,fferential scale changes may
be introduced.

age of diumal inequality—The time interval
between the maximum semimonthly north
or south declination of the moon and the
time that the maximum effect of the
declination upon the range of tide or speed
of the tidal current occurs. Also callezf age
of diurnal tide; diurnal age.

age of diurnal tide—See age of diurnal
inequality.

age of parallax inequality—The time interval
between the perigee of the moon and the
maximum eftect of the parallax (distance
of the moon) upon the range of tide or
speed of tidai current. Also called parallax

age.

age of phase inequality—The time interval
between the new or full moon and the

maximum effect of these ghases upon the
1ange of tide or speed of tidal current. Also

called age of tide; phase age.

age of the moon—The elapsed time, usually
expressed in days, since the last new moon.

age of tide—See age of phase inequality.

ajonic line—The line along which the
magnetic declination is zero.

aiming line—See line of sight, definition 2;
line of collimation.

air base—-1. (photogrammetry) The line
joining two air stations, or the length of
this line. 2. The distance, at the scale of the
stereoscopic model, between adjacent
perspective centers as reconstructed in the
plotting instrument.

air coordinates—See rectangular
coordinates.

space

air station—Se~ camera station.

Air Target Chart—One of the graphics in the
Air Target Materials Program designed to
provide chart coverage of an area at a scale
that permits portrayal of pertinent target
detail. The charts provide graphic overprint
and textual data relative to radar return
information and installations within the
area. Air Target Charts are prepared at
various scales and are produced as a series

of geographically integr-ced charts.

air target materials—See target materials.

Air Target Materials Program (ATMP)-A
Department of De%::nse rogram
established for the production ogmedium
and large scale air target materials and
related items in support of long range,
worlawide requirements of the Unified and
Specified Commands, Military
Departments, and Allied participants. It
encompasses the determination of product
and coverage requirements, standardization
of products, esrablishment of production
priorities ana schedules, and the
production, distribution, storage, and
release/exchange of the air target materials
and related products.

5
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Air  Target Materials Program (ATMP)
Production Management System—A system
which is predicated on, and guided by, the
principle that an action is initiated and
controlled by the exchange of a sequence
of punched cards among those who
establish target material requirements,
those who produce or manage the
production of target materials, and the
users of target materials.

Air Target Mosaic—One of the target graphics
in the Air Target Materials Program
developed to provide aerialarhotographic
coverage of an area at a scale permitting
comprehensive study of a target or
installation.

Airborne Contro! (ABC) system—A survey
system for horizontal anJ’ vertical control
surveys involving electromagnetic distance
measurements and horizontal and vertical
angle measurements from two or more
known positions to a helicopter hovering
over the unknown position. The elevation
of the unknown position is determined by
the use of a special plumbline cable.

airborne electronic survey control-Control
surveys accomplished by electronic means
from an airborne vehicle or platform, such
as hiran and shoran.

airborne-landing model—A specially designed
assault model for use in griefing airborne
troops and support personnel. These
models emphasize the aspects of objects as
seen from the air rather than from the

ground.

Airborne Profile R ecorder (APR)—See Terrain
Profile Recorder (TPR).

Airy theory of isostasy—The theory that the
continents and islands are restin
hydrostatically on highly plastic or liqui§
material, with roots or projections
penetrating the inner material of the earth,
just as ice%)ergs extend downward into the

U

water. The greater the elevation, the deeper
the penetration. It has been called the
“Roots of Mountain Theory,” and has the
support of some geologists. See also
Pratt-Hayford theory of isostasy.

Aitoff equal-area map projection—A Lambert

equal-area azimuthal projection of a
hemisphere converted into a map
projection of the entire sphere by a
manipulation suggested by Aitoff. It is a
projection bounged by an ellipse in which
the line representing the equator (major
axis) is double the length of the line
representing the central meridian (minor
axis).

albedo—The ratio of radiant energy reflected

to that received by a surface, usually
expressed as a percentage; reflectivity. The
term generally refers to energy within a
specific frequency range, as the visible
spectrum. Its most frequent application is

to the light reflected by a celestial body.

Albers conical equal-area map projection—An

equal-area projection of the conical type,
on which the neridians are straight lines
that meet in a common point beyond the
limits of the map, and the parallels are
concentric circles whose center is at the
point of intersection of the meridians.
Meridians and parallels intersect at right
angles and the arcs of longitude along any
given ]parallel are of equal length. The
parallels are spaced to retain the condition
of equal area. On two selected parallels, the
arcs of longitude are represented in their
true length. Between the selected parallels
the scale along the meridians will be a trifle
too large, andieyond them, too small.

albumin (albumen) process—A process of

making  photolithographic press plates
utilizing bichromated albumin as the
photosensitive coating, and requiringa true
negative to make the printing plate.

Aldis signalling lamp-A signalling lamp used

in some cases for night observations of
distant stations in triangulation.

4
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alidade—The part of a surveying instrument
which consists of a sighting device, with
index, and reading or recording accessories.
See also peepsight alidade; pendulum
alidade; photoalidade; telescopic alidade.

alignment (alinement)—1. (cartography) The
correct direction, character, angrposition of
a line or a feature in relation to other lines
or features. 2. (general surveying) The
placement or location of points along a
straight line. 3. (h?hway and route
surveying) The ground plan showing the
direction (center line) oF the route to be
followed, as distinguished from profile,
which shows the vertical element.

alignment correction—(taping) A correction

applied to the measured length of a line to

agow for the tape not being held exactly in

a vertical plane containing the line.
almanac—A periodical publication of
astronomical coordinates useful to a
navigator. It contains less information than
an ephemeris and values are generally given
to less precision. See also ephemeris.

almucantar—See parallel of altitude.
alphanumeric grid—See atlas grid.

att-azimuth instrument—An instrument
equipped with both horizontal and vertical
graduated circles, for the simultaneous
observation of horizontal and vertical
directions or angles. Also called
astronomical theodolite; universal
instrument.

alternate  depository—A file of originals,
duplicate copies, computer tapes,
reproduced materials, etc., of sclective,
current, and evaluated MC&G data indexed
and stored at an appropriately secure
location, physically separated from basic
libraries, but available fPor use in the event

?f destruction of the primary DoD library
ile.

altimeter—An insirument that indicates the
height above a reference surface. See also

3
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barometric altimeter; precision altimeter;
radar altimeter; surveying altimeter.

altimetry—The art and science of measuring
altitudes and interpreting the results.

altitude—1. The vertical distance of a level, a
point, or an object considered as a point,
measured from mean sea level. 2. Angular
distance above the horizon; the arc of a
vertical circle between the horizon and a
point on the celestial sphere, measured
upward from the horizon. See also absolute

titude; angular altitude; apparent altitude;
computed altitude; ex-meridian altitude;
meridian altitude; negative altitude;
observed altitude; orbital altitude; parallel
of altitude; positive altitude; pressure
altitude; sextant altitude; simultaneous
altitude; solar altitude; true altitude.

altitude azimuth—An azimuth determined by
solution of the navigational triangle with
altitude, declination, and latitude given.

altitude circle—See parallel of altitude.
altitude-contour ratio—See C-factor.

altitude datum—The arbitrary level from
which heights are reckoned, usually mean
sea level.

altitude difference—The difference between
computed and observed altitudes, or
between precomputed and sextant
altitudes. Also called altitude intercept.

altitude intercept—See altitude difference.
altitude tints—See hypsometric tinting.

Amici prism—A prism that deviates the rays
of light through 90° and, because of its
shape, inverts the image. An Amici prism is
atype of roof prism.

amphibious-assault landing model—-See
assault-landing model.

anphidromic point—A no-tide or nodal point
on a chart of cotidal lines from which the
cotidal lines radiate.
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amphidromic region—An area surrounding an
amphidromic (Point in which the cotidal
lines radiate from the no-tide point and
proFress through all hours of the tidal

cycie.

amplitude—1. The maximum value of the
isplacement of a wave or other periodic
phenomenon from a reference position. 2.
Angular distance north or south of the
prime vertical; the arc of the horizon or the
angle at the zenith between the prime
vertical and a vertical circle, measured
north or south from the prime vertical to
the vertical circle. The term is customarily
used only with reference to bodies whose
centers are on the celestial horizon, and is
prefixed E or W, as the body is rising or
setting, respectively and suffixed N or S to
agree with the declination. See also
compass amplitude; grid amplitude;
magnetic amplitude; true amplitude.

amplitude of vibration—(pendulum) The
length of the arc passed over by a
pendulum in moving from its mean
position to the position of maximum
displacement.

anaglyph—A stereogram in which the two
views are printed or projected
superimposed in complementary colors,
usually red and blue. By viewing thiough
filter spectacles of correspording
complementary colors, a stereoscopic
image is formed.

analemma-1. A figurecight shaped diagram
drawn across the Torrid Zone on a
terrestrial globe to show the declination of
the sun throughout the year and also the
equation of time. 2. A sundial.

analﬁ'tical aerotriangulation—See analytical
phototriangulation.

analytical nadir-point triangulation—Radial
triangulation performed by computational
routines in wﬁich nadir points are utilized
as radial centers.

analytical orientation—-Those computational
steps required to determine tilt, direction

of principal line, flight height, preparation
of control templets at rectification scale,
angular elements, and linear elements in
preparing aerial photographs for
rectification. Developed data are converted
to values to be set on circles and scales of
rectifier or transforming printer.

analytical photogrammetry—Photogrammetry
in which® solutions are obtained by
mathematical methods.

analytical phototriangulation—A photo-
triangulation procedure in which the spatial
solution is obtained by computational
routines. When performed with aerial
photograrhs, the procedure is referred to as
analytical aerotriangulation.

analytical radar predicticn—Prediction based
on proven formulas, power tables, graphs
andfor other scientific principles. An
analytical prediction considers surfzce
height, structural and/or terrain
information and criteria for radar
reflectivity together with the aspect angle
and range to the target.

analytical radial triangulation—Radial
triangulation performed by computational
routines. Contrasted with graphical radial
triangulation.

analytical three-point resection radial
triangulation— A method of computing the
coori?nates of the principal points of
overlapping aerial photoFraphs by resecting
on three horizontal control points
appearing in the overlap area.

anastigmatic lens—A lens which has been
corrected for astigmatism and, therefore,
focuses vertical and horizontal lines with
equal brightness and definition.
Anastigmatic lenses are also free of most
common aberrations.

anchorage chart—A nautical chart showing
prescribed or recommended anchorages.

aneroid altimeter—See barometric altimeter.

-




A

4

aneroid barometer—A barometer which
balances the atmospheric pressure against a
mechanically elastic device. The usual form
of an aneroid barometer consists of a thin
box of corrugated metal, almost exhausted
of air. When the atmospheric pressure
increases, the box contracts; when the
pressure lessens, the box expands. By
mechanical means these movements are
amplified and communicated to an index
hand which registers the changes on a

graduated dial.

angle—The inclination to each other of two
intersecting lines, measured by the arc of a
circle intercepted between the two lines
forming the angle, the center of the circle
being the point of intersection. See
adjusted angles; altitude; azimuth; azimuth
angle; break angle; conversion angle;
counterclockwise angle; critical angle;
crossing angle; deflection angle; dihegral
angle; dip angle; direct angle; direction
angle; (ristance angle; double zenith
distance; drift angle; Eulerian angles;
horizontal angle; hour angle; interlo::iin
angle; locking angle; look angles; measure
angle; meridian angle; oblique ascension;
observed angle; parallactic angle; phase
angle; reciprocal vertical angle; refraction
angle; repetition of angles; right ascension;
screen angle; sidereal hour angle; slorc
angle; solid angle; spherical angle;
spheroidal angle; traverse angle; vertical
angle; zenith distance.

angle equation—A condition equation which
expresses the relationship between the sum
of the measured angles of a closed figure
and the theoretical value of that sum, the
unknowns be'ng the corrections to the
observed directions or angles, depending on
which are used in the adjustment. Also
called triangle equation.

angle method of adjustment—(triangulation
and traverse) A method of adjustment of
observations which determines correction
to observed angles. The angle method of
adjustment may be used where a chain of
single triangles is to be adjusted.

angle of convergence—See parallactic angle,
definition 2.

angle of coverage—See angle of field.

angle of current —(hydrography) In stream
gaFmg, the angle of current is the angular
ditference between 90° and the angle made
by the current with a measuring section.

angle of depression—The complement of tilt.
The angle in a vertical plane between the
horizontal and a descending line. Also
called depression ungle; minus angle;
descending vertical angle. Contrasted with
angle of eFevation.

angle of deviation—(ogics) The angle through
which a ray is bent by refraction.

angle of elevation—The angle in a vertical
plane between the horizontal and an
ascending line, as from an observer to an
object. Also called plus angle; ascending
vertical angle. Contrasted with angle of
depression.

angle of field—A property of a lens. The angle
subtended by Enes that pass through the
center of the lens and locate the diameter
of the maximum image area within the
specified definition of the lens. Lenses are
generally classified according to their angles
of coverage, as follows: narrow-angle;
wide-angle; normal-angle; and super-wide-
angle or ultra-wide-angle. Also called angle
of coverage; angular field.

angle of incidence—(optics) As measured from
the normal, the angle at which a ray of
light strikes a surface.

angle of inclination—An angle of elevation or
angle of depression.

an%le of reflection—(optics) As measured
rom the normal, the angle at which a
reflected ray of light leaves a surface.

angle of refraction—-The angle which the
refracted ray makes with the normal to the
surface separating two transparent media.
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angle of tilt—See tilt.

angle of view—1. When the format is
square—the angle between two rays passing
through the perspective center (rear nodal
point) to two opposite sides of the format.
2. When the image format is rectangular—it
is necessary to define the sides of the
format to which the angle refers. 3. Photo-
grammetrically, it is twice the angle whose
tangent is one-half the length of the
diagonal of the format divided by the
calibrated focal length. Also called covering
power; field of view.

angle of yaw—The angle between a line in the
direction of flight and a plane through the
longitudinal and vertical axes of an aircraft.
It is considered positive if the nose is
displaced to the right. Also called yaw
angle.

angle point—A term applied to a stake driven
at every point to indicate a change in the
direction of a survey line.

angle to right—The horizontal angle measured
clockwise from the preceding linz to the
following one. Also called clockwise angle.

angle-to-right traverse—In surveying, a
technique applicable to either open or
closed traverses, wherein all angfes are
measured in a clockwise direction after the
transit has been oriented by a backsight to
the preceding station.

angular altitude—A measure in degrees of a
given object above the horizon, taken from
a given or assumed point of observation,
and expressed by the angle between the
horizontal and the observer’s line of sight.

angular calibration constants—In a multiple-
?ens camera, or multiple-camera assembly,
the values of angular orientation of the lens
axes of the several lens-caniera units to a
common reference line. For example, in a
trimetrogon camera, the angular relation-
ships of the wing-camera axes with respect
to the axis of the central (vertical) camera.
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angular distance—1. The angular difference
etween two directions, numerically equal
to the angle between two lines extending in
the given directions. 2. The arc of the great
circle joining two points, expressed in
angular units. 3. Distance between two
points, expressed in angular units of a
specified f}:equency. It is equal to the
number of waves between the points
multiplied by 2 if expressed in radians, or
multiplied by 360° if expressed in degrees.

angular distortion—1. (cartography)
Distortion in a map projection because of
non-conformality. 2. (optics) The failure of
a lens to reproduce accurately in the image
space the angle subtended by two points in
the object space.

angular error of closure—See error of closure,
definition 2.

angular field—See angle of field.

angular magnification—The ratio of the angle
subtended at the eye by the image formed
by an optical device, to the angle
subtended at the eye by the object itself
without the optical device. This is
convenient where a distance in the object
cannot be measured for expressing a linear
magnification, as in using a telescope.

aniular momentum—The quantity obtained
v multiplying the moment of inertia of a

body by its angular speed.

angular parallax—See parallactic angle, defini-
tion 2.

angular rate—See angular speed.

angular speed—Change of direction per unit
time. Also called angular rate.

angular velocity—A representation of the rate
of rotation of a particle about the axis of
rotation, with magnitude equal to the time

rate of angular displacement of any point
of the body.

angulator—An instrument for converting
angles measured on an oblique plane to




their corresponding projections on a
horizontal plane. A rectoblique plotter and
photoangulator are types of angulators. See
also topoangulator.

annex point—A point used to assist in the
relative orientation of vertical and oblique
photographs, selected in the overlap area
between the vertical and its corresponding
oblique about midway between the pass
points. Alternate sets of photographs only
will contain annex points. See also pass
point.

annotated photograph—A photograph on
which hypsograpﬁic, geologic, cultural,
hydrographic, vegetation, or place name
information has been added to identify,
classify, outline, clarify, or describe
features that would not otherwise be
apparent in examination of an unmarked
photograph. Generally, the term does not
apply to photographs marked only with

geodetic control or pass points.

annotation—Any marking on illustrative
material for the purpose of clarification,
such as numbers, letters, symbols, and

signs.

annotation overprint—The outline delimiting
a target or installation, or a symbol which
locates its position together with an
identifying reference number as depicted
on a target graphic.

annotation text—A descriptive text containing
the identification, function, location,
physical characteristics, and other informa-
tion concerning a target or installation.
Descriptive texts are also prepared for
specia]parcas, radar significant power lines,
and precise radar significant location
points.

annual aberration—Aberration caused by the
velocity of the earth’s revolution about the

sun.

annual change—See magnetic annual change.
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annual inequality—Seasonal variation in water
level or tidal current speed, more or less
periodic, due chiefly to meteorological
causes.

annual magnetic change—See magnetic annual
change.
variation—See

annual magnetic magnetic

annual variation.

annual parallax—The angle subtended at a
celestial body by the radius of the earth’s
orbit. Also called stellar parallax; helio-
centric parallax.

annual rate—See magnetic annual change.

annual rate of change—See magnetic annual
change.

annular eclipse—An eclipse in which a thin
ring of the source of light appears around
the obscuring body. Annular solar eclipses
occur, but never annular lunar eclipses.

anomalistic drift—The variation or drift of a
frequency source. For example, the
frequency changes of a crystal oscillator
lue to a variety of causes, such as tempera-
ture variation and component aging, none
of which can be predicted in advance or
completely controlﬁ:d.

anomalistic month—The interval of time
between two successive passages of the
moon in her orbit through perigee. The
length of the anomalistic month is
27.55455 mean solar days.

anomalistic period—The interval between two
successive perigee passes of a satellite in
orbit about its primary. Also called
perigee-to-perigee period.

anomalistic tide cycle—The average period of
about 27% days, measured from perigee to
perigee, during which the moon completes
one revolution around the earth.

anomalistic Kear—The period of one revolu-
the earth around the sun, from

tion of




perihelion to perihelion, 365 days, 6 hours,

13 minutes, 53.16 seconds in 1955, and

increasing at the rate of 0.002627 second

annually.
anomalous magnetic variation—See local
magnetic anomaly.

anomaly—1. (general) A deviation from the
norm. 2. (geodesy) A deviation of an
observed value from a theoretical value due
to a corresponding irregularity in the
earth’s structure at the area of
observation. 3. (astronomy) The angle
between the radius vector to an orbiting
body from its primary and the line of
apsides of the orbit, measured in the
direction of travel, from the point of
closest approach to the primary. This term
is also called the true anomaly when it is
desired to distinguish it from the eccentric
anomialy, which is the corresponding angle
at the center of the orbit; or f}r)om the mean
anomaly, which is what the true anomaly
would become if the planet had a
uniformly angular motion. See also
Bouguer anomaly; deflection anomaly;
free-air anomaly; gravity anomaly; height
anomaly ; isostatic anomaly; local magnetic
anomaly; magnetic disturbance; point
anomaly ; surface anomaly.

Antarctic  Circle-The geographic parallel
having a south latitude equal to the
complement of the declination of the
winter solstice. The obliquity of the
ecliptic is steadily changing so that the
winter solstice is not a point of fixed
declination, and the Antarctic Circle, as
defined, is not a line of fixed position.
When the Antarctic Circle is to be shown
on a map, however, it is desirable that it be
treated as a line of fixed position, and that
a conventional value be adopted for its
latitude. For this purpose, the value 66°
33’ south latitude is used. Also called south
polar circle.

antihalation coating—(photography) A light-
absorbing coating applied to the back side
of the support otP a film or plate (or
between the emulsion and the support) to
suppress halation.
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antipode—Anything exactly opposite to some-
thing else. Particularly, that point on the
earth 180° from a given place.

antisolar point—That point on the celestial
sphere 180° from the sun.

apareon—The point on a Mars-centered orbit
where a satellite is at its greatest distance
from Mars.

apastron—That point of the orbiz of one
member of a double star system at which
the stars are farthest apart. Opposite of
periastron.

aperiodic—Not periodic; of irregular occur-
rence. Also called deadbeat.

aperiodic compass—Literally “a compass
without a period,” or a compass that, after
being deflected, returns by one direct
movement to its proper reading, without
oscillation. Also called deadbeat compass.

aperture—1. An opening; particularly that
opening in the front of a camera through
which light rays pass when a picture is
taken. 2. The diameter of the objective lens
of a telescope or other optical instrument,
usually expressed in inches, but sometimes
as the angle between lines from the
principal focus to opposite ends of a
diameter of the objective lens. See also
relative aperture.

aperture card—An electronic data processing
card with an aperture (sometimes more
than one) in which a microfilm frame can
be mounted.

aperture ratio—See relative aperture.

aperture stop—(optics) The ﬁhysical element
(such as a stop, diaphragm, or lens

eriphery) of an optical system which
Emits the size of the pencil of rays
traversing the system. The adjustment of
the size of the aperture stop of a given
system regulates the brightness of the
image without necessarily affecting the size
of the area covered. Also called stop.




apex—See vertex.

aphelion—The point in the elliptical orbit of a
planet which is the farthest from the sun,
when the sun is the center of attraction.

Opposite of perihelion.

aphylactic map projection—A map projection

pvs?,hich doespn%tjpossess any gfpthé] three
special properties of equivalence,
conformality, or equidistance. Also called
arbitrary projection.

aplanatic lens—A lens which transmits light
without spherical aberration.

aplune (apolune)—~The point on the elliptical
otbit of a satellite of the moon which is
farthest from the moon. Also called
apocynthion. Opposite of perilune;
pericynthion.

apoapsis—See apocenter.

apocenter —In an elliptical orbit, the point in
the orbit which is the greatest distance
from the focus where the attracting mass is
located. Also called apoapsis; apofocus.
Opposite of periapsis; pericenter.

apochromatic lens—A lens that has been
corrected for chromatic aberration for
three colors.

apocynthion—See aplune (apolune).
apofocus—See apocenter.

apogee—The point in the orbit of an earth-
orbiting satellite or in a missile trajectory
which is farthest from the center of the
earth. Opposite of perigee.

apparent—A term used to designate certain
measured or measurable astronomic
quantities to refer them to the observed
position of celestial bodies.

apparent altitude—The obse: ved verticle angle
of a celestial object corrected for instru-
mental errors, personal errors, and
inaccuracies in the reference level

(principally dip), but not for refraction,
parallax, or semidiameter. Also called
rectified altitude.

apparent horizon—The visible line of demarca-
tion between land/sea and sky. Also called
local horizon; topocentric horizon; visible
horizon.

apparent motion—Motion relative to a
specified or implied reference point which
may itself be in motion. The expression
usually refers to movement of celestial
bodies as observed from the earth. Also
called relative motion.

apparent noon—Twelve o’clock apparent
time, or the instant the apparent sun is over
the upper branch of the meridian.

apparent place—(astronomy) See apparent
position.

apparent position—An astronomical term
applied to the observable position of a star,
planet, or the sun. The position on the
celestial sphere at which a heavenly body
(or a space vehicle) would be seen from the
center of the earth at a particular time.
Compare with astrometric position. Also

called apparent place.
apparent precession—See apparent wander.

apparent sidereal time—The local hour angle
of the true vernal equinox. Also called true
sidereal time.

apparent solar day—The interval of time from
a transit of the apparent sun across a given
meridian to its next successive transit
across the same meridian.

apparent solar time—Time measured by the
apparent diurnal motion of the (true) sun.
Also called true solar time; apparent
time.

apparent sun—The actual sun as it appears in
the sky. Also called true sun.

apparent time—See apparent solar time.
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spinning body, as a gyroscope, due to
rotation of the earth. Also called apparent
precession; wander.

appearance ratio—See hyperstereoscopy.

approach chart—An aeronautical chart
providing essential information for making
au approach to an airfield under either
visuaf)or instrument flight conditions.

approximate contour—A contour substituted
for a normal contour whenever there is a
uestion as to its reliability (reliability is
jefined as being accurate within one-half
the contour interval).

appulse—The near approach of one celestial
ody to another on the celestial sphere, as
in occultation or conjunction.

apse line—See line of apsides.

apsis (pl. apsides)—Either of the two orbital
points nearest or farthest from the center
of attraction, the perihelion and aphelion
in the case of an orbit about the sur, and
the perigee and apogee in the case of an
orbit about the earth.

arbitrary grid—Any reference system devel-
oped for use where no grid is available or
practical, or where nilitary security for the
reference is desired.

arbitrary projection—See aphylactic map
projection.

arc correction—(pendulum) The quantity
which is applied to the period of vibration
of a pendulum to allow for the pendulum’s
departure from simple harmonic motion.

arc measurement—A survey method used to
determine the size of the earth. A long arc
is measured on thc earth’s surface anfthe
angle which subtends this measured arc is
determined. By assumptions and mathe-
matical formula the size and shape of the
earth can then be determined.

arc navigation—A navigation system in which
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maintained along an arc measured from a
control station by means of electronic
distance-measuring equipment, such as
shoran. See also hiranjoran.

arc of parallel-A part of an astronomic or
geodetic parallel of latitude.

arc of visibility (light)-The arc of a light
sector, designated by its limiting bearings as
observed at points other than the light.

arc triangulation—A system of triangulation
of limited width designed to progress in a
single general direction. Arc triangulation is
executed for the purpose of connecting
independent and widely separated surveys,
coordinating, and correlating local surveys
along the arc, furnishing data for the
determination of a geodetic datum,
providing a network of control points for a
country-wide survey, etc.

Arctic Circle—The geographical parallel having
a north latitude equal to the complement
of the declination of the summer solstice.
The obliquity of the ecliptic is steadily
changing so that the summer solstice is not
a point of fixed declination, and the Arctic
Circle, as defined, is not a line of fixed
position. When the Arctic Circle is to be
shown on a map, however, it is desirable
that it be treated as a line of fixed position,
and that a conventional value be adopted
for its latitude. For this value 66° 33’ north
latitude is used. Also called north polar
circle.

areca—(surveying) In general, an area is any
aggregate ofg plane spaces to be considered
in an investigation; especially the quantity
projected on a horizontal plane enc?osed by

the boundary of any polygonal figure.

area analysis intelligence—The production of
intelligence data relative to a specific
geographic area.

area coverage—1. Complete coverage of an
area by aerial photography having parallel
overlapping flight lines and stereoscopic
overlap between exposures in the line of
flight. Also called photo coverage. 2. When
applied to shoran, the term implies that

ar




recorded shoran distances are available for
each exposure. 3. Complete coverage of a
geographical area by maps or other graphic

material.

area survey—A survey of arcas large enough to
require loops of control.

area target—A target consisting of an area
rather than a single point. Contrasted with
pin-point target.

area triangulation—A system of triangulation
designed to progress in every direction.
Area triangulation is executed to previde
survey control points over an area, as of the
city or county; or for filling in the areas
between arcs of triangulation which form a
network extending over a courty or state.

area weighted average resolution (AWAR)-A
single average value for the resolution over
the picture format for any given focal
plane.

areal feature—A topographic feature, such as
sand, swamp, vegetation, ctc., which
extends over an area. It is represented on
the published map or chart by a solid or
screened color, by a preparec( pattern of
symbols, or by a delimiting line.

areodesy —That branch of mathematics which
determines by observations and measure-
ments, the exact positions of points and
the figures and areas of large portions of
the surface of the planet Mars, or the shape
and size of the planet Mars.

areodetic—Of or pertaining to, or determined

by areodesy.

argument—In astronomy, an angle or arc, as in
argument of perigee.

argument of latitude—In celestial mechanics,
the angular distance measured in the orbit
plane from the ascending rode to the
orbiting object; the sum of the argument of
perigee and the true anomaly.
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argument of perigee—An orbital element
defined as the angle at the center of
attraction from the ascending node to the
perigee point measured in the direction of
motion of the orbiting body.

artificial asteroid—A manmade object placed
in orbit about the sun.

artificial earth satellite—A manmade earth
satellite, as distinguished from the moon.

artificial horizon—A device for indicating the
horizontal, as a bubble, gyroscope,
Eendulum, or the flat surface of a
iquid.

artificial monument—A relatively permanent
object used to identify the lccation of a
survey station or corner. Objects include
manmade structures such as abutments,
stone markers, concrete markers, and rail-
road rails.

art-work prediction—See experience radar
prediction.

Arundel method—A combination of graphical
and analytical methods, based on radial
triangulation, for point-by-point topo-
graphic mapping from aerial photographs.

ascending node—That point at which a planet,
Flanetoid, or comet crosses the ecliptic
rom south to north, or a satellite crosses
the equator of its primary from south to
north. Opposite ofcfesc ‘nding node.

ascending vertical angle—See angle of eleva-
tion.

ascensional difference—The difference
between right ascension and oblique
ascension.

aspects—The apparent positions of celestial
bodies relative to one another; particularly
the apparent positions of the moon or a
planet relative to the sun.




aspherical lens—A lens in which one or more
surfaces depart from a true spherical shape.

assault-landing model—A special form of
assault model designed specifically for
planning amphibious landings. Also called
amphibious-assault landing model. See also
assault models.

assault models—Large-scale models giving a
articular representation of vegetation,
esser landforms, prominent manmade
features, and a detailed representation of
specific or sensitive objectives such as
airfields, radar installations, and the like.
These models emphasize the aspects of
objects as seen from surface approach.

associated Legendre function—A solution of
the Le en?}e equation, which is 2 spccial
case ofthe Lapciace equation, in the form
of a power series of a special kind; used in
the spherical harmonic expansion of the
gravitational potential.

assumed ground elevation-The elevation
assumed to prevail in the local area covered
by a particular photograph or group of
pznotographs. Use especiaﬁ to denote the
elevation assumed to prevail in the vicinity
of a critical point, such as a peak or other
feature having abrupt local relief.

assumed latitude—The latitude at which an
observer is assumed to be located for an
observation or computation, as the latitude
of an assumed position or the latitude used
for determining the longitude by time
sight.

assumed longitude—The longitude at which an
observer is assumed to ie located for an
observation or computation, as the
longitude of an assumed position or the
longitude used for determining the latitude
by meridian altitude.

sssumed plane coordinates—A local plane-
coordinate system set up at the con-
venience of the surveyor. The reference
axes are usually assumed so that all
coordinates are in the first quadrant. The
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y-axis may be in the direction of astro-
nomic (true) north, magnetic north, or an
assum-=d north.

astatized gravimeter—A gravimeter, sometimes
referrcgrto as unstable, where the force of
gravity is maintained in an unstable
equiligrium with the restoring force. The
instability is provided by the introduction
of a third force which intensifies the effect
of any change in gravity from the value in
equilizrium.

asteroid—A minor planet; one of the many
small celestial bodies revolving around the
Sun, most of the orbits being between those
of Mars and Jupiter. Also called minor
planet; planetoid. See =lso artificial
asteroid.

astigmatism—An aberration affecting the
sharpness of images for objects off the axis
in which the rays passing through different
meridians of the lens come to a focus in
different planes. Thus, an extra-axial point
object is imaged s two mutually
perpendicular siort lines located at
different distances from the lens.

astigmatizer—A lens which introduces
astigmatism into an optical system. Such a
lens is so arranged that it can be placed in
or removed from the optical path at will. In
a sextant, an astigmatizer may be used to
elongate the image of a celestial body into
a horizontal line.

astre fictif—Any of several fictitious stars
assumed to move along the celestial
equator at uniform rates corresponding to
the speeds of the several harmonic
constituents of the tide-producing force.
Each astre fictif crosses the meridian at the
instant the constituent it represents is at a
maximum,

astrocompass—A direction-finding instrument
comprising means for sighting on a celestial
body and for mechanically solving the
astronomical triangle, especially one
adapted to night use.
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astrodynamics—I'he practical application of
celestial mechanics, astroballistics, propul-
sion theory, and allied fields to the
problemn of planning and directing the

trajectories of space vehicles.

astro-geodetic datum orientation—The
position of a reference ellipsoid in relation
to the geoid in a specified area of a
geodetic network. It may be expressed by
the astro-geodetic deflection and geoidal
height at the datum point or iy an
astro-geodetic geoid chart of the area.

astro-geodetic deflection—The angle at a point
between the normal to the geoid and the
normal to the ellipsoid of an astro-
geodeticallz oriented datum. Also called

relative deflection.

astrogeodetic leveling—A concept whereby
the astrogeodetic deflections of the
vertical are used to determine the separa-
tion of the ellipsoid and the geoid in
studying the figure of the earth. Also called
astronomical leveling.

astro-geodetic undulations—The separation
between an astro-geodetic geoid, defined
for a particular cfatum, and a specified
ellipsoicr surface.

astrograph—1. A device for projecting a set of
precomputed altitude curves onto a chart
or plotting sheet, the curves moving with
time such that if they are properly
adjusted, they will remain in the correct
position on the chart or plottin% sheet. 2. A
telescope, usually of moderate focal length,
which is designed specifically for the
purpose of accurately recording the
positions of celestial objects by
photographic means.

astrograph mean time—A form of mean time,
used in setting ar astrograph. Astrograph
mean time 1200 occurs when the local
hour angle of Aries is 0°.

astrographic position—See astrometric posi-
tion,

astrogravimetric leveling—A concept whereby
a gravimetric map is used for the interpola-
tion of the astro-geodetic deflections of the
vertical to determine the separation of the
ellipsoid and the gcoid in studying the
figure of the earth.

astro-gravimetric points—Astronomical
positions corrected for the deflection of
che vertical by gravimetric methods.

astrolabe—1. (general) Any instrument
designed to measure the altitudes of
celestial bodies. 2. (survey) An instrument
designed for very accurate celestial altitude
measurements. See also equiangulator;
pendulum astrolabe; planispheric astrolabe;
prismatic astrolabe.

astrometric position—The position of a
heavenly body (or space vehicle) on the
celestia{sphere corrected for iberration but
not for planetary aberration. Astrometric
positiuns are used in photographic observa-
tion where the position of the observed
body can be measured in reference to the
positions of comparison stars in the field or
the photograph. Also called astrographic
position. Compare with apparent posi-
tion.

astrometry—The branch of astronomy dealin
with the geometric relations of the celestij
bodies and their real and apparent motions.
The techniques of astrometry, especially
the determination of accurate position by
photographic means, are used in tracking
satellites and space probes.

astronomical (astronomic)—Of or pertaining
to astronomy, the science which treats of
he.avenly bodies, and the arts based on that
science.

astronomical arc—The apparent arc described
above (diurnal arc) or below (nocturnal
arc) the horizon by the sun or another
celestial body.
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astronomical meridian ;lane of the
observer and the plane containing the
observed point and the true normal
(vertical) of the observer, measured in the
Elanc of the horizon, preferably clockwise

rom north.

astronomical azimut'1 mark—A signal or target

whose astronomic azimuth from 4 survey
station is determined from direct observa-
tions on a celestial body. The mark may be
a lamp or illuminated target placed
especially for the purpose; or it may be a
signal lamp at another survey station.

astronomical bearing—See true bearing.

astronomical constants—The elements of the

orbits of the bodies of the solar system,
their masses relative to the sun, their size,
shape, orientation, rotation, and inner
constitution, and the velocity of light. See
also system of astronomical constants.

astronomical control-A network of control

as

stations the positions of which have been
determined by astronomical observation.
Latitudes and longitudes thus determined
will normally diFfler from the geodetic
latitudes and longitudes of the samne
stations due to the deflection of the
vertical.

tronomical coordinates—1. Quantties
defining a point on the surface of the earth,
or of the geoid, in which the local direction
of gravity is used as a reference. Also called
geographic coordinates; gravimetric
coordinates. 2. The coordinates of an
astronomical body referred to a given
equinox.

astronomical date—Designation of epoch by

year, month, day, and decimal fraction.
For example, the astronomical date of
December 21, 1966, 18" u.t. (universal
time) is 1966 December 21.75 u.t. The
astronomic date is also used in connection
with the other time systems. The system
commences every calendar year at 0" on
December 31 of the previous year. This
epoch is denoted by January 0.0.

astronomical day—Prior to 1925, a mean solar
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day beginning at mean noon, 12 hours later

astronomical

astronomical meridian

v Tne veginning of the civil day of the
same date. Since 1925 the astronomical

day agrees with the civil day.

astronomical equator--The line on the surface

of the earth whose astronomical latitude at
every point is 0°. Due to the deflection of
the plumbline, the astronomical equator is
not a plane curve. However, the verticals at
all points on it are parallel to one and the
same plane, the plane of the celestial
equator; that is, the zenith at every point
on the astronomic equator lies in the
celestial equator. When the astronomical
equator is corrected for station.error, it
becomes the geodetic equator. Also called
terrestrial equator. See also geodetic
equator.

astronomical latitude—The angle between the

plumb line and the plane of celestial
equator. Also defined as the angle between
the plane of the horizon 2nd the axis of
rotation of the earth. Astronomical latitude
applies only to positions on the earth and is
reckoned from the astronomical equator
(0°), north and south through 90°.
Astronomical latitude is the latitude which
results directly from observations of
celestial bodies, uncorrected for deflection
of the vertical.

leveling—See astro-geodetic
leveling.

astronomical longitude—The angle between

the plane of the celcstial meridian and the
plane of an initial meridian, arbitrarily
chosen. Astronomical longitude is the
longitude which results directly from
observations on celestial bodies,
uncorrected for deflection of the vartical.

astronomical meridian—A line on the surface

of the earth having the same astronomical
longitude at every point. Also called
terrestrial meridian.

lane—A plane that
contains the vertical of the observer and is
parallel to the instantaneous rotation axis
of the earth.

astronomical parallel-A line on the surface of

the earth which has the same astronomical
latitude at every point. Because the

deflection of the vertical is not the same at

ay




paratier s A UTeguar e, not Iymg M a
singie plane. See also astronomical equator.

astronomical position—1. A point on the

earth whose coordinates have been
determined as a result of observations of
celestial bodies. The expression is usually
used in connection with positions on land
determined with great accuracy for survey
purposes. 2. A point on the earth, defined
in terms of astronomical latitude and

longitude.

astronomical refraction—The apparent dis-

placement ot an object that results from
nght rays from a source outside the
atmosphere being bent in passing through
the atmosphere. This results in all objects
appearing to be higher above the horizon
than they actually arc. The magnitude of
this displacement is greater when the object
is near the horizongand decreases to a
minimum assumed to be zero when the
obiect is at the zenith. Sometimes
shortened to refraction. Also called astro-
nomical retraction error; celestial refrac-
tion. See also atmospheric refraction.

astronomical refraction error—See astro-

nomical refraction.

astroncmical station—A point on the earth

whose position has been determined by
observations on celestial bodies.

-onomical surveying—The celestial deter-

mination of latitude and longitude. Separa-
tions are calculated by computing distances
corresponding to measured angular
displacements zjong the reference spheroid.

astronomical theodolite—See alt-azimuth

instrument.

astroriomical tidal constituent—See con-

stituent.

astronomical time—Solar time in a day (astro-

nomical day) that begins at noon. Astro-
nomical time may be either apparent solar
time or mean solar time.

astronomical traverse-A survey traverse in
which the geographic positions of the
stations are obtained from astronomical
observations, and lengths and azimuths of
lines are obtained by computation.

astronomical triangle—The triangle on the
celestial sphere formed by arcs of great
circles connecting the celestial pole, the
zenith, and a celestial body. The angles of
the astronomical triangles are: at the poic,
the hour angle; at the celestial body, the
parallactic angle; at the zenith, the azimuth
angle. The sides are: pole to zenith, the
co-latitude; zenith to celestial body, the
zenith distance; and celestial body to pole,
the polar distance. Also called PZS triangle.

astronomical unit—A unit of length equal to
149,600,000 kilometers (adopted 1960)
used for measuring distances within the
solar sgstem. This distance approximates the
mean distance of the earth from the sun.

astronomical year—See tropical year.

asymtaetrical-Not symmetrical.

asymmetry of object (target)-Lack of
symmetrfy in the visible aspect of an object
as seen from a particular point of observa-
tion. A schare or rectangular pole may so
face the observer that the line bisecting its
tangents does not pass through its
geometrical center. With a square cupola or
tower, the error resulting ?rom observing
tangents and taking a mean may be quite
large. The error caused by asymmetry of an
observed object is of the same character
and requires the same treatment as the
error resulting from observing an eccentric
object. Asgmmetry and phase are closely
associated but are not identical.

asymptote—A straight line or curve which
some curves of infinite length approach but
never reach.

atlas grid—A reference system that permits
the designation of the location of a point
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aphic in terms of nijmgers and letters.
Also called alphanumeric grid.

atmosphere—The envelope of air surrounding
the earth; also the body of gases sur-
rounding or comprising any planet or other
celestial body. Compare with geosphere;
hydrosphere; lithosphere.

atmospheric drag—A major perturbation of
close artificial satellite orbits caused by the
resistance of the atmosphere. The secular
effects are decreasing eccentricity, major
axis, and period. Sometimes shortened to

drag.

atmospheric refraction—The refraction of
light passing through the earth’s atmos-
lﬁere. Atmospheric refraction includes
Eoth astronomical refraction and terrestrial
refraction.

atomic time—-Time interval based on the
frequency of atomic oscillators.

atran—An acronym for “automatic terrain
recognition and navigation,” a navigation
system which depends upon the correlation
of terrain images appearing on a radar
cathode-ray tube witﬁ previously prepared
maps or simulated radar images o? the
terrain.

attitude—1. The position of a body as deter-

mined by the inclination of the axes to

some frame of reference. If not otherwise
specified, this frame of reference is fixed to
tEe earth. 2. (photogrammetry) The
angular orientation of a camera, or of the
photog.aph taken with that camera, with
respect to some external reference system.
Usually expressed as tilt, swing, and
azimuth; or roll, pitch, and yaw.

augmentation—The apparent increase in the
semidiameter of a celestial body as its
altitude increases, due to the reduced
distance from the observer. The term is
used principally in reference to the moon.

augmentation correction—A correction due to
augmentation, particularly that sextant
altitude correction due to the apparent
increasc in the semidiameter of a celestial
body as its altitude increases.
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tion with the harmonic analysis of tides or
tidal currents to allow for the difference
between the times of hourly tabulation and
the corresponding constituent hours.

austral—Of or pertaining to south.

Australian National Spheroid—A reference
spheroid having the following dimensions:
semimajor axis—6,378,160.0 meters; and a
flattening or ellipticity of 1/298.25.

authalic (equal-area) latitude—A latitude
based on a sphere having the same area as
the spheroid, and such that areas between
successive parallels of latitude are exactly
equal to the corresponding areas on the
spheroid. Authalic latitudes are used in the
computation of equal-area map projections.

authalic map projection—An equal-area map
projection.

autocollimator—A collimator provided with a
means of illuminating its crosshairs so that,
when a reflecting plane is placed normal to
the emergent light beam, the reflected
image of the crosshairs appears to be
coincident with the crosshairs themselves.
This device is used in calibrating optical
and mechanical instruments.

autofocus rectifier—A precise, vertical photo-
enlarger which permits the correction of
distortion in an aerial negative caused by
tilt. The instrument’s operations are motor
driven and are interconnected by
mechanical linkages to insure automatically
maintained sharp focus.

Automated Tactical Target Graphic
(ATTG)—-A tactical target materials item
which provides aerial photographic
coverage of a target and a limited area
surrounding it at a scale permitting
optimum identification of target detail.
The ATTG also includes textual intelligence
on a sheet separate from the graphic
portion. Each part can be revised
independent of the other. ATTG’s cover
single targets and are produced in two
forms: a lithographic sheet and a
miniaturized version in an aperture card.

v
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7 automatic level -See pendulum level. on the margin of a lake and referenced with _
a regular corner on a section boundary in i
automatic rectifier—Any rectifier which th.ost: cases where the lake lies completely

employs mechanisms to insure automatic within a quarter wection.

fultillment of the lens law and the .

Scheimpflug condition. These devices, auxiliary standardalrarallel—(USPLS‘) A new

called inversors, provide a mechanical Stamlii:}:dd pa;] el or c:rrefctlon l““;

solution for the linear and angular elements ;s::;osese “’/he‘:e e:rigriiﬁu;:ar’l da::; pisra‘ltl::(l)s

of rectification. Essentially, this class of - ;

‘ rectifier is a tile analyzer using inversorsto O Somection lines were placed at intervals
solve for the ogtica]-geometric elements - lels . dTni}; utensiy af id
needed for sharp focus. e e A

surveys and for the control of new surveys.
matic rod—See tape rod. 48 . .
SR pero auxiliary station—Any station connected to
. : the main-scheme net and dependent upon
automatic traverse computer—An instrument oy B =Csumcilitor ) smalh v i
which, by mechanical linkaFes and gears, racy po ’
nverts cou in i — a =
S: - turtes Ict agsmec;znic:ﬁltug:::ab Tﬁg average deviation—In statistics, the average or
lp brai ’ g i Y d d arithmetic means of the deviations, taken
zeg‘;r:fxlrf:s 959 9N G [SMEtee A without regard to sign, from some fixed
P ’ value, usually the arithmetic mean of the
. data. Also caﬁe mean deviation.
auto-reducing tachymeter—A class of tachym- 4
st‘er by which hon(zioma'l :lnd height average error—The arithmetic mean, taken
EPVAIESRE) gD neel NSOy withort regard to sign, of the errors of a set.
Horizontal distance is the intercept
s N e
;:uizgllf:i devi:SO ::Sv bz vei:;csﬁl glsgmce average terrestrial pole—The average position
£actor which a eirs inet)h - i ps i of the instantaneous pole of rotation of the
PP € optics. earth, averaged over a specified time
. : eriod.
autoscreen film—A photographic film P
embodxmﬁl a halftone screen which averaging device—A device for averaging a
automatically produces a halftone negative number of readings, as on a bubble sextant.
from continuous-tone copy.
. . . ) axis—See camera axis; collimation axis;
autumnal equinox—That Eomt of intersection equatorial axis; fiducial axes; horizontal
of th? ecliptic and the Felesnal equator axis; major axis; minor axis; optical axis;
occu}llned by th}‘: o l?s oy chanEes from polar axis; semimajor axis; semiminor axis;
north to south ceclination, about 23 spirit level axis; transverse axis; vertical
September. Also called first point of Libra; axis; x-axis; y-axis; z-axis
. y y y 2

. September equinox.

- : axis of homology—The intersection of the

auxiliary contour—See suppiementary con- Elane of the photograph with the
. orizontal plane of the map or the plane of
. ) . | reference of the ground. Correspcnding

auxiliary guide meridian—(USPLS) A new lines in the photograph and map planes
%ulde meridian established, when required, intersect on the axis of homology. Also
or control purposes where the original called the axis of perspective; map parallel;
guide meridians were placed at greater perspective axis. See also ground parallel.
intervals than 24 miles. Auxiliary guide

{ meridians may be required to limit errors  ,xis of lens—See optical axis.

of old surveys or to conwrol new surveys;
they are surveyed in all respects as are  jxis of ‘evel—See spirit level axis. .
regular guide meridians. /




axis of perspective—See axis of homology.

axis of tilt—A line through the perspective
:enter perpendicular to the principal plane.

The axis of tilt could be any of several lines
in space (e.g., the isometric parallel or the
ground line), but the present definition is
the only one which permits the concept of
tilting a Fhotograph without upsetting the
positional elements of exterior orientaticn.

axis of the level bubble—See spirit level axis.

azimuth—1. (surveying) The horizontal direc-
tion of a line measured clockwise from a
reference plare, usually the meridian. Also
called forward azimuth to differentiate
from back azimuth. 2. (photogrammetry)
Azimuth of the principaY plane. See also
astronomical azimuth; back azimuth;
computad azimuth angle; direction method
of determining astronomical azimuth;
geodetic azimuth; grid azimuth; Laplace
azimuth; magnetic azimuth; method of
repetitions (determination of astronomical
azimuth); micrometer method (determina-
tion of astronomical azimuth); normal
section azimuth; true azimuth.

azimuth angle—1. (astronomy) The angle 180°
or less between the plane of the celestiai
meridian and the vertical plane containing
the observed object, reckoned from the
direction of the elevated pole. In astronoinic
work, the azimuth angs,e is the spherical
angle at the zenith in the astronomical
triangle which is composed of the pole, the
zenit%x, and the star. In geodetic work, it is
the horizontal angle between the celestial
pole and the observed terrestrial object.2.
(surveying) An angle in triangulation or in a
traverse through which the computation of
azimuth is carried. In a simple traverse,
every angle may be an azimuth angle.
Sometimes, in a traverse, to avoid carrying
azimuths over very short lines,
supplementary observations are made over
comparatively long lines, the angles
between which form azimuth angles. In
triangulation, certain angles, because of
their size and position in the figure, are
selected for use as azimuth angles, and
enter into the formation of the azimuth
condition equation (azimuth equation).
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azimuth bar—See azimuth instrument.

azimuth circle—~A ring designed to fit snugly
over a compass or compass repeater, and
provided with means for observing compass
bearings and azimuths.

azimuth cauation—A  condition equation
which expresies ulic relationship between
the fixed azimuths of two lines which are
conuected by triangulation or traverse.

azimuth error of closure—See error of closure,
definition 3.

azimuth instrument—An instrument for
measuring azimuths, particularly a device
which fits over a central pivot in the glass
cover of a magnetic compass. Also called
azimuth bar; bearing bar.

azimuth line—(photogrammetry) A radial line
from the principal point, isocenter, or nadir
point of a photograph, representing the
direction to a simﬁ::r point of an adjacent
pho;ograrh in the same flight line; used

extensively in radial triangulation.

azimuth mark—-A mark set at a significant
distance from a triangulation or traverse
station to mark the end of a line for which
the azimuth has been determined, and to
serve as a starting or reference azimuth for
later use. Sce r:ﬁso astronomical azinwuth
mark; geodetic azimuth mark; Laplace
azimuth mark.

azimuth transfer—Connecting, with a straight
line, the nadir points of two vertical
ﬁ?gotographs selected from overlapping
ights.

azimuth traverse—A survey traverse in which
the direction of the measured course is
determined by azimuth and verified by
back azimuth. To initiate this type of
traverse it is necessary to have a reterence
meridian, either true, magnetic, or
assumed.

azimuthal chart—A chart on an azimuthal
projection. Also called zenithal chart.

azimuthal equidistant chart—A chart on the
azimuthal equidistant map projection.
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azimuthal equidistant map projection—An
azimuthal map projection on which straight
lines radiating from the center or pole of
projection represent great circles in their
true azimuths from that center, and lengths
along those lines are of exact scale. This
pro‘iection is neither equalarea nor
contormal.

hY

azimuthal map prejection—A map projection

on which the azimuths or directions of all
lines radiating from a central point or pole
are the same as the azimuths or directions
of the corresponding lines on the sphere.
Also called zenithal map projection.

azimuthal orthomorphic map projection—See

stereographic map projection.
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B-station—1. (loran) The designation applied

to the transmitting station of a pair, the
signal of which always occurs more than
half a repetition period after the next
succeeding signal and less than half a
repetition period before the next
proceeding signal from the other station of
the pair, dgesignated an A-station. 2.
(traverse) See A-station, definition 1.

BC4 camera—A trade name for the ballistic

or geodetic stellar camera consisting of a
Wild Astrotar or Wild Cosmotar lens cone
mounted on the modified lower part of the
Wild T-4 astronomical theodolite.
Originally designed for therecording of the
trajectory of a rocket but since adapted for
the photographic tracking of artificial

earth satellites for geodetic purposes.

Bz curve—(photogrammetry) A graphical

representation of the vertical errors in a
stereotriangulated strip. In a Bz curve, the
x-coordinates of the vertical control points,
referred to the initial nadir point as origin,
are plotted as abscissas, and the differences
between the known elevations of the
contral points and their elevations as read
in the stereotriangulated strip are plotted as
ordinates; a smooth curve drawn through
the plotted points is the Bz curve. ';“ﬁe
elevation read on any pass point in the strip
is adjusted by the amount of the ordinate
of the Bz curve for an abscissa
corresponding to the x-coordinate of the

point.

Bz curve method—A method utilizing charac-

teristics of the Bz curve for finding the
displacement of true photo plumb points
from indicated projector plumb points in
multiplex strip orientation. The method
also provides a means of strip leveling usin
only the barometric-altimeter readings o%
the aircraft-flying height.

Preceding page blank
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Bache-Wurdeman base-line measuring appara-

tus—A compensating base-line measuring
apparatus having a measuring element
composed of a Ear of iron and a bar of
brass, each a little less than 6 meters in
length, held together firmly at one end,
with the free ends so connected by a
compensating lever as to form a
compensating apparatus.

back azimuth—If the azimuth of point B from

point A is given, the back azimuth is the
azimuth of point A from point B. Because
of the convergence of the meridians, the
forward and backward azimuths of a line
do not differ by exactly 180°, except
where A and B have the same geodetic
longitude or where the geodetic latitudes of
both points are 0°. See also azimuth,
definition 1.

back bearing—1. A bearing differing by 180°,

or measured in the opposite direction from
a given bearing. Also called reciprocal
bearing. 2. (USPLS) The reverse direction
of a line as corrected for the curvature of
the line from the forward bearing at the
receding station. Important on control
ines sucE as the secant and tangent and on
long triangulations. Thus, the forward
bearing of the secant at a townsbip corner
in latitude 45° is N 89° 57' 24" ¥ (when
the line is running westerly); at 3 miles
from the starting point the gack bearing is
east, the forwar§ E:aring, west; at the next
township corner, 6 miles from the starting
point, the back beariniis N 89° 57' 24" E.
These are the true bearings in angular
measure from the meridian at the point of
record.

back focal distance—See back focal lenpth.

back focal length—The distance measured

along the lens axis from the rear vericx of

25




automatic gage—See self-registering gage.

the lens to the plane of best average
definition. Also called back focal distance;
back focus.

back focus—See back focal length.

backsight—1. A sight on a previously estab-
lished survey point or line. 2. (traverse) A
sight on a previously established survey
point, which is not the closing sight of the
traverse. 3. (leveling) A reading on a rod
held on a point whose elevation has been
previously determined and which is not the
closing sight of a level circuit; any such rod
reading used to determine Z-eight of
instrument prior to making a foresight.

Also called plus sight.

backstep—The method of determining the
offsets for the bottom lasitude of a
projection by measuring the appropriate
distances down fram the top latitude of a
chart.

backup—An image Erinted on the reverse side
of a map sheet already printed on one side.
Also the printing of such images.

balancing a survey-Distributing corrections
through any traverse to eliminate the error
of closure, and to obtain an adjusted
position for each traverse station. Also
called traverse adjustment. See also
compass rule; distance prorate rule; transit
rule.

Baldwin solar chart—A chert designed for
orienting a planetable by means of the
sun’s shadow.

ballistic camera—A precision terrestrial
camera, usually employing glass plates,
used at night to photograph such objects as
rockets, missiles, or satellites against a star
backgrourd. Also called tracking camera.
See BC4 camera.

band—Any latitudinal strip, designated by
accepted units of linear or angular measure-
ment, which circumscribes the earth. Also

called latitudinal band.
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auxiliary meander corner—(USPLS)

Barlow leveling rod—A speaking rod marked
with triangles each 0.02 foot in height.

barometer—An instrument for measuring
atmospheric pressure. See aneroid barom-
cter; cistern barometer; mercury barom-
eter; siphon barometer.

barometric altimeter—An instrument that
indicates elevation or height above sea
level, or some other reference height, by
measuring the weight of air above the
instrument. Also called aneroid altimeter;
pressure altimeter; sensitive altimeter.

barometric elevation—An elevation deter-
mined with a barometer.

barometric hypsometry—The determination
of elevations by means of either mercurial
or aneroid barometers.

barometric leveling— A method of determining
differences of elevation from differences of
atmospheric pressure observed with a
barometer. A type of indirect leveling.

bar scale—See graphic scale.

barycenter—The center of mass of a system of
masses; as the barycenter of the earth-
moon system.

basal coplane—(photogrammetry) The condi-
tion of exposure of a pair of photographsin
which the two photographs lie in acommon
plane parallel to the air base. If the air base
is horizontal, the photographs are said to
be exposed in horizontal coplane.

basal orientation—The establishment of the
position of both ends of an air base with
respect to a ground system of coordinates.
In all, six elements are rec uired. These are
essentially the three-dim:nsional coordi-
nates of each end of the base. In practice,
however. it is also convenient to express
these elements in one of two alternative
ways: (1) The ground rectangular coordi-
nates of one end of the base and the
Hlifference between these and the ground
rectangular coordinates of the other end of




the base. (2) The ground rectangular
coordinates of one end of the base, the
length of the base, and two elements of
direction such as base direction and base
tile.

basal plane—See epipolar plane.

base-altitude ratio—The ratio between the
air-base length and the flight altitude of a
stereoscopic pair of photographs. This ratio
is referred to as the K-factor. More
commonly called base-height ratio. Also
indicated functionly as B/H.

base apparatus—(surveying) Any apparatus
designed for use in measuring with
accuracy and Trecision the length of a base
line in triangulation, or the length of a line
in first- or second-order traverse. See also
Bache-Wurdeman baseline ‘measuring
apparatus; compensating base-line
mecasuring apparatus; duplex base-line
measurirg  apparatus; Hassler base-line
measuring apparatus; iced-bar apparatus;
Jaderin wires (base apparatus); optical
base-line measuring apparatus; Repsold
base-line measuring apparatus; Schott
base-line measuring apparatus.

base chart—See base map.

rinted of a
succeeding

base color—The first color
polychrome map to whic
colors are registered.

base construction line—The bottom line of a
map projection, at right angles to the
central meridian, along which other
meridians are established.

base direction—The direction of the vertical

lane containing the air base, which might

gc expressed as a bearing or an azimuth.
See also basal orientation.

base-height ratio—See base-altitude ratio.

base line—1. A surveyed line established with
more than usual care, to which surveys are
referred for coordination and correlation.
2. (Ehotogrammetry) Sec air base;
photobase. 3. (triangulation) See triangula-

tion base line. 4. (USPLS) A cardinal line
extending east and west along the

astronomic paralle]l passing through the
initial point, along which standard
township, section, and quarter-section
corners are established. 5. (navigation) The
line between two radio transmitting
stations operating in conjunction for the
determination of a line o% position, as the
two stations of a loran system.

base-line extension—(navigation) The con-
tinuation of the base line in both directions
beyond the transmitters of a pair of radio
stations operating in conjunction for
deterinination of a line of position.

base-line levels—A level line run along a base
line to determine and establish the
elevation of the base-line stations.

base-line terminal stations—The monumented
stations marking the end points of a base
line.

base manuscript—See compilation manuscript.

base map—A map or chart showing cer:ain
fundamental information, used as a base
upon which additional data of specialized
nature are compiled or overprinted. Also, a
map containing all the information from
which maps showing specialized
information can be prepared.

basement contours—Contours on the surface
of the basement complex or basic
metamorphic and volcanic rocks underlying
an area.

base net—A small net of triangles and
quadrilaterals, starting from a measured
base line, and connecting with a line of the
main-scheme of a triangulation net.

base sheet—A sheet of dimensionally stable
material upon which the map projection
and groumfocontrol are plotted, and upon
which stereotriangulation or sterco-
compilation is performed.

base station—1. The point from which a
survey begins. 2. (gravity) A geographic
sition whose absolute gravity value is
E:\)own. In exploration, a reference station
where quantities under investigations have
known values or may be under repeated or
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continuous mcasurement in order to
establish additioral stations in relation to
it.

base tape—A tape or band of metal or alloy,
so designed and graduated and of such
excellent workmanship that it is suitable
for measuring the lengths of lines (base
lines) for controlling triangulation, and for
measuring the lengtis of first- and second-
order traverse lines.

base tilt—The inclination of the air base with
respect to the horizontal. Sece also basal
orientation.

basic control-Horizontal and vertical control
of third- or higherorder accuracy,
determined in the field and pcrmancnt{y
ma. " d or monumented, that is required to
contro’ {ustl=r surveys.

basic cover—A -ial photographic coverage of
any installavion or area of a permanent
nature with which later cover can be
compared to discover any changes that
have taken place. Scc also comparative
cover.

bathygraphic—Descriptive of ocean depths.

bathymetric—Relating to the measurement of
ocean depths.

bathymetric chart—A topographic map o€ the
floor of the ocean.

bathymetry—The science of determining and
interpreting ocean depths and topography.

battle map—A map showing ground features
in sufficient detail for tactical use by all
forces, usually at a scale of 1:25,000.

beacon tracking—The tracking of a moving
object by means of signals emitted from a
transmitter or transponder within or
attached to the object.

beam of light—A group of pencils of light, as

those originatin% at the many points of an
illuminated surtace. A beam of parallel
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light rays is a spkcial case in which each
pencil is of such small cross section that it
may be regarded as aray.

Beaman arc-A specially graduated arc fitted
to the vertical circle of a transit or alidade
for the casy reduction of stadia observa-
tions. Also called stadia circle.

bearing—1. (general) The horizontal angle at a
given point measured clockwise From a
specific reference datum to a second point.
Also called bearing angle. 2. (navigation)
The horizontal direction of one terrestrial
point from another, cxpressed as the
angular distance fiom a reference direction.
It is usually measured from 000° at the
reference direction clockwise through
360°. The terms, bearing and azimuth are
sometimes used interchangeably, but in
navigation the former customarily applies
to terrestrial objects and the latter to the
direction of a point on the celestial sphere
from a point on the earth. 3. (surveying)
See bearing of line. Sce also astronomical
bearing; back bearing; compass bearing;
computed bearing; curve of equal bearing;
clectronic bearing; false bearing; great-circFe
bearing; grid bearing; Lambert bearing;
magnetic bearing; riumb bearing; true
bearing,

bearing angle—Sec bearing, definition 1.
bearing bar—Sce azimuth instrument.

bearing circle—A ring designed to fit snugly
over a compass or compass repeater, and
rovided with vanes for observing compass
Eearings.

bearing line—A line extending in the direction
of a bearing,

bearing of line—(plane surveying) The hori-
zontal angle which a line maies with the
meridian of reference adjacent to the
quadrant in which the lii-e lies. A bearing is
identified by naming the end of the
meridian (north or south) from which it is
reckoned and the direction (east or west)
of that reckoning. Thus, a line in the
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northeast quadrant making an angle of 50°
with the meridian will have a bcarinF of N
50° E. In most survey work, it is preferable
to use azimuths rather than bearings.

bearing tree—(USPLS) A tree used as a corner
accessory; its distance and direction from
the corner being recorded. Bearing trees are
identified by prescribed marks cut into
their trunks; the species and sizes of the
trees are also rccorcrcd. Also called witness
tree.

bench mark (BM)—A marked vertical control
point which has been located on a
relatively permanent material object,
natural or artificial, and whose elevation
above or below an adopted datum has been
established. It is usually monumented to
include bench mark name or number, its
clevation, and the name of the responsible
agency. See also first-order bench mark;
permanent bench mark; primary bench
mark; second-order bench mark; temporary
bench mark; tidal bench mark; vertical
angle bench mark (VABM).

Bessel spheroid (ellipsoid)—~A reference ellip-
soid having the following appioximate
dimensions: semimajor axis—6,377,397.2
meters; semiminor axis—6,356,078.9
meters; and the flattening or ellipticity—
1/299.15.

Besselian star numbers—Constants used in the
reduction of a mean position of a star to an
apparent position (used to account for
short-term variations in the precession,
nutation, aberration, and parallax).

Besselian year—Sec fictitious year.

Bessel’s method—See triangle-of-error

method.

Bilby steel tower—A triangulation tower
consisting of two steel tripods, one within
the other. The inner tripod holds the
instrument platform, and the outer tripod
holds the o}{vserver’s platform. The tower
can be easily erected and as easily
disassembled and moved to a new
location.

bi-margin format—The format of a map or
‘chart on which the cartographic detail is

extended to two edges of the sheet, thus
leaving only two margins. Sec also bleed.

binocular—An optical instrument for use with
both cyes simultaneously.

binocular vision—Simultancous vision with

both eyes.

blaze—(USPLS) An artificial mark made upon
a tree trunk, usually at about breast height,
in which a flat scar is left upon the tree
surface.

bleed—1. That edge of a map or chart on
which cartographic detail is extended to
the edge oftﬁre sheet. Also called bi-margin
format; bleeding edge. 2. (lithography) A
condition wherein ink pigment is dissolved
by press fountain solution causing a light
film of ink (scum) on the pFate and
impression.

bleeding edge—Sce bleed.
blind image—See blueline.

blip—A spot of light or deflection of the trace
on a radarscope, loran indicator, or the
like, caused by the received signal, as from
areflecting object. Also called echo; pip.

blister—See border break.

olock adjustment—The adjustment of strip
coordinates or photograph coordinates for
two or more strips of photographs. Sec also
strip adjustment.

block-out—See opaque, definition 4.
ploomed lens—Sec coated lens.

blooming—1. The term used to describe
localized overexposure causea by incoming
radiant energy levels which exceed film
emulsion latitude thereby causing the
image to lack definition. 2. A process for
increasing the light transmission of lenses.

blowup—-A photographic enlargement. Also
used as a verb.
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blueline—~A nonreproducible blue image or
outline usually printed photographicaﬁy on
paper or plastic sheeting, and used as a
guide for drafting, stripping, or layout.
Sometimes called blind image.

blue magnetism—The magnetism: displayed by
the south-seeking end of u freely suspended
magnet. This is the magnetism of the
carth’s north magnetic pole. Contrasted
with rec magnetism.

blunder—A mistake; not an error as dis-
tinguished from mathematical and physical
errors. Contrasted with personal error.

Board on Geographic Names (BGN)-An
ency of the U.S. Government, first
established by Exccutive Order in 1890 and
currently functioning under Public Law
242-80, 25 July 1947. Twelve departments
and agencies enjoy Board membership.
Conjointly with the Secretary of the
Intcrior, the Board provides for
“uniformity in geographic nomenclature
and orthography throu§hout the Federal
Government.” It develops policies and
romanization systems untfer which names
are derived an!it standardizes geographic
names for use on maps and in textual
materials.

Bonne map piojection—A modified equal-area
map projection of the so-called conical
type, having lines representing a standard
parallel an a central meridian intersecting
near the center of the map. The line
representing the central meridian
(geographic) is straight and the scale along
it is exact. All geographic parallels are
represented by arcs oFconccntric circles at
their true distances apart, divided to exact
scale, and all meridians, except the central
one, are curved lines connecting corres-
ponding points on the parallels.

border break—A cartographic technique used
when it is required to extend cartographic
detail of a map or chart beyond the sheet
lines into the nargin. This technique
eliminates the necessity of producing an
additional sheet. Also called blister.
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border data—Sece marginal data.
border information—See marginal data.

Boston leveling rod—A two-piece rod with
fixed target on one end. The target is
adjusted in clevation by moving one part of
the rod on the other. Read by vernier. For
heights greater than 5% feet, the target end
is up; for lesser heights, the target end is
down.

Bouguer anomaly—A difference between an
:Escrvcd value of gravity and a theoretical
value at the point of observation, which has
been corrected for the cffect of topography
and elevation only, the topography being

considered as a plate of indefinite extent.

Bouguer correction—-A correction made in
avity work to take account of the
altitude (elevation) of the station and the
density of the mass between an infinite
plane through the point of observation and
the infinite plane of the reference
elevation.

Bouguer plate--An imaginary layer of infinite
length and of thickness equal to the height
of the observation point above the re]%er-
ence surface (usually the geoid). In
applying the Bouguer correction, the
attracting layer lessens the free-air effect.

Bouguer reduction—Geophysically, the
Bouguer reduction removes all masses
above the reference surface (usually the
geoid) and then reduces the Favity from

the terrain to the refercncc suriace.

boundary line—A line of demarcation
between contiguous political or geo-
graphical entities. The word “boundary” is
sometimes omitted, as in ‘“state line’;
sometimes the word “line” is omitted, as in
‘““international boundary,” “county
boundary,” etc. The term boundary line is
usually applied to boundaries between
olitical territories, as “state boundary
Ene," between two states. A boundary line
between privately owned parcels of land is
termed a property line by preference, or if

-
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surveys, is given the particular designation
of that survey system, as ‘“‘section line,”
*“township line,” etc.

bound~y map—A map rrepared specifically
for the purpose of de ineating a boundary
line and adjacent territory.

boundary monument—A material object
placed on or near a boundary line to
preserve and identify the location of the

boundary line on the ground.

boundary survey—A survey made to establish
or to re-csta{;lish a boundary line on the
ground or to obtain data for constructing a
map or plat showing a boundary line. The
term boundary survey is usually restricted
to surveys of boundary lines between
political territories. For the survey of a
boundary line between privately owned
parcels of land, the term land survey is
referred; except in United States public
Emd surveys the term cadastral survey is
used.

boundary vista—A lane cleared along a
bounJ;ry line passing through a wooded
area.

Bowie effect—The indirect effect on gravity
due to the warping of the geoid, or the
elevation of the geoid with respect to the
spheroid of reference.

Bowie method of adjustment—A method for
the adjustment of large networks of
triangulation.

box compass—See declinatoire.

break angle—The deflection angle between the
two vertical phases passing through the
common nadir point and the principal
points of the left and right oblique
photographs.

break-circuit chronometer—A chronometer
equipped with a device which

automatically breaks anelectric circuit, the
breaks being recorded on a chronograph.
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breakaway method—See breakaway strip
method.

breakaway strip method—A technique usec in
photomosaicking when two or more sheets
are prepared. The process involves placiny
an extra-wide strip of masking tape alony
the outside edge of the neatline of one
sheet before mosaicking the photos. The
mosaicked overedge is then cut along the
neatline and transferred to the adjoining
sheet. Also called breakaway methodJ

breaking tape—See broken tape measurement.

bridging—A photogrammetric method of
establishing and adjusting control between
bands of existing ground control, both
horizontally and vertically. The term is
usually qualified as horizontal or vertical
according to its primary purpose. Also
called horizontal bridging; horizontal/
vertical bridging; vertical ﬁrigging.

brightness scale—(photography) The ratio of
the brightness of highlights to the deepest
shadow in the actual terrain, as measured
from the camera stations, for the field of
view under consideration.

British grid reference system—A system of
rectangular coordinates devised or adopted
by the British for use on military maps.
There is no related globai plan for the
many grids, belts, anf zones which make
up the British grid system. It is being
replaced by the Universal Transverse
Mercator (UTM) grid system.

broken base—A base line for triangulation
consisting of two or more lines that form a
continuous traverse and have approxi-
mately the same general direction.

broken grade—(tape) The change in grade
when the middle point of a tape is not on
grade with its ends. If the middle support
for the tape is not on the same grade as the
end supports, the fact is noted with a
reference “‘broken grade at—,

"

naming the




articular tape length which contains the
Eroken grade.

broken tape measurement—(surveying) The
short distances measured and accumulated
to total a full tape length when a standard
100-foot tape cannot ie held horizontally
without plumbing from above shoulder
level. Also called break tape; breaking tape.

broken-telescope transit—A precise astronomic
transit in which the light entering the
objective lens is reflected at right ang%es by
a f{)l’ism laced within the telescope, the
reflected light ray passing to the eyepiece,
which is in the horizontal axis of the
telescope.

Brown gravity apparatus—An apparatus for
measuring the acceleration of gravity which
utilizes the Mendenhall pendulum, but has
a clamping device for holding the
pendulum in the receiver when bein
transported from station to station, an§
which utilizes an electrical pick-up and
amplifying device for recording the
oscillations (pendulum) on the chrono-

graph sheet.
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Brunton compass—An instrument combining
the features of both the sighting compass
and the clinometer that can be used in the
hand or upon a Jacob’s staff or light tripod
for reading horizontal and vertical angles,
for leveling, and for reading the magnetic
bearing o? a line. Also called Brunton
pocket transit.

Brunton pocket transit—See Brunton
compass.

bubble axis—See spirit level axis.

bubble level -See spirit level.

bubble sextant—A sextant in which the
bubble of a spirit level serves as the
horizon.

Bullard method of isostatic reduction—See
Hayford-Bullard (or Bullard) method of
isostatic reduction.

bull’s-eye level-See circular level.

burn—A term used by lithographers to denote
the process of exposing a pressplate.
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C-constant —Sec level constant.

Cfactor—An empirical value which expresses
the vertical measuring capability of agiven
stereoscopic system; generally defined as
the ratio of the flight height to the smallest
contour interval accurately plottable. The
C-factor is not a fixed constant, but varies
over a considerable range, according to the
elements and conditions of the photo-
grammetric system. In planning for acrial
photography, the Cfactor is used to
determine the flight height required for a
specified contour interval, camera, and
instrument system. Also called altitude-
contour ratio.

CGM-13B Mission Card-A unique product
designed not only to give accurate
positional information on CGM-13B targets
with respect to launch sites but also to
provide magnetic variation and other
specific values peculiar to the CGM-13B
guidance system. Provided with the
CGM-13B Mission Card is a tab-run of the
required “‘set-in” values for each mission.

cadastral control-(USPLS) Lines established
and marked on the ground by suitable
monuments, which are used as startingand
closing points in surveys of the public
domain.

cadastral map—A map showing the boundaries
of subdivisions of land, usually with the
bearings and lengths thereof and the areas
of individual tracts, for purposes of
describing and recording ownersgip. Also
called property map. See also plat.

cadastral survey—A survey relating to land
boundaries and subdivisions, made to
create units suitable for transfer or to
define the limitations of title. The term
cadastral survey is now used to designate

the surveys of the public lands of the
United States, including retracement
surveys for the identification and resurveys
for the restoration of property lines; the
term can also be applied properly to
corresponding surveys outside the public
lands, although such surveys are usually
termed land surveys through preference.

cairn—An artificial mound of rocks, stones, or
masonry usually conical or gyramidal,
whose purpose is to designate or to aid in
identifying a point of surveying or of
cadastral importance.

calculated altitude—See computed altitude.

calendar day-The period fron midnight to
midnight. The cafendar day is 24 hours of
mean solar time in length and coincides
with the civil day unless a time change
occurs during the day.

calendar month—A division of the year as
determined by a calendar, approximately
one-twelfth of a year in length. While
arbitrary in character, the calendar month
is based roughly on the synodical month.
The calendar month ranges in length from
28 to 31 mean solar days.

calendar year— A conventional year based on
the tropical year and adjusted by “leap
years” to fit the non-integral length of the
tropical year.

calibrated focal length (CFL)-1. An adjusted
value of the equivalent focal length so
computed as to distribute the effect of lens
distortion in a desired manner over the
entire field used in a camera. 2. The
distance along the lens axis from the
interior perspective center to the image
lane, the interior center of perspective
Ecing selected so as to distribute the effect
of lens distortion over the entire field.
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or other instrument or device by com-

parison with a standa: 1, for use in correct-
ing or compensating for errors or for

urposes of record. See also camera
calibration; field calibration; shop calibra-
tion.

calibration card—A card having a list of
calibration corrections or calibrated values.

calibration constants—The results obtained by
calibration, which give the calibrated focal
length of the lens-camera unit and the
relationship of the principal point to the
fiducial marks of a camera and give signif-
icant calibration corrections for lens
distortions.

calibration correction—The value to be added
to or subtracted from the reading of an
instrument to obtain the correct reading.

calibration error—See instrument error.

calibration plate—A glass negative exposed
with its emulsion side corresponding to the
position of the emulsion side of the film in
the camera at the time of exposure. This
late provides a record of the distance
Eetwccn the fiducial marks of the camera.
Also called master glass negative; flash
plate.

calibration table—A list of calibration correc-
ticns or calibrated values.

calibration templet—(photogrammetry) A
templet of glass, plastic, or metal made in
accordance with the calibration constants
to show the relationship of the principal

int of a camera to the fiducial marks;
used for the rapid and accurate marking of
principal points on a series of photographs.
Also, for a multiple-lens camera, a templet
prepared from the calitration data and
used in assembling the individual photo-
graphs into one composite photograph.

call-(USPLS) A reference to, or statement of,
an object, cours=, distance, or other matter
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ng or calling tor a corresponding item on

the land.

Callippic cycle—Four Metonic cycles or

approximately 76 years.

camera—A lightproof chamber or box in

which the image of an exterior object is
projected upon a sensitized plate or film,
through an opening usually equipped with
a lens or lenses, shutter, and variable
aperture. See also aerial camera; BC4
camera; ballistic camera; continuous-strip
camera; copy camera; direct-scanning
camera; fan cameras; frame camera; geo-
detic stellar camera; horizon camera;
mapping camera; multiple-camera assem-
bly: multiple-lens camera; PC-1000 camera;
panoramic camera; photogrammetric
camera; positioning camera; precision
camera; rectifier; rotating prism camera;
split cameras; stellar camera; stercometric
camera; terrestrial camera; trimetrogon
camera; zenith camera.

camera axis—An imaginary line through the

optical center of the lens perpendicular to
the negative photo plane.

camera calibration—The determination of the

calib:ated focal length, the location of the
prin:ipal point with respect to the fiducial
marks, the point of symmetry, the resolu-
tion of the lens, the degrec of flatness of
the focal plane, and the lens distortion
effective in the focal plane of the camera
and referred to the particular calibrated
focal length. In a multiple-lens camera, the
calibration also includes the determination
of the angles between the component
Fcrspective units. The setting of the
iducial marks and the positioning of the
lens are ordinarily considered as adjust-
ments, although they are sometimes per-
formed during the calibration process.
Unless a camera is specifically referred to,
distortion and other optical characteristics
of a lens arc determined in a focal plane
located at the equivalent fe:al iength and
the process is termed lens calibration.




camera lucida—A monocular instrument using
a half-silvered mirror, or the optical equiva-
lent, to permit superimposition of a vertical
image of an object upon a plane. Also
called camera obscura. See also sketch-
master.

camera obscura—See camera lucida.

cameia station—The point in space occupied
by the camera lens at the moment of
exposure. In aerial photography the camera
station is called the air station. Also called
exposure station.

camera trs.nsit—See phototheodolite.
Canadian grid—See perspective grid.

cantilever extension—Phototriangulation from
a controlled area to an area of no control.
Also, the connection by relative orientation
and scaling of a series of photographs in a
strip to obtain strip coordinates. Often
shortened to extension.

Cape Canaveral datum-This datum has its
origin at station Central on Cape Kennedy
(formerly Cape Canaveral) with azimuth to
Central SE Base. The geodetic coordinates
of these two stations are identical to those
on North American datum of 1927. Datum
differences for other points may be
determined by subtracting North American
datum of 1927 values from the Cape
Canaveral datum values as established by
the USC&GS transcontinental traverse of
the United States. See also North American
datum of 1927.

cardan link—A universal joint. An optical
cardan link is a device for universal
scanning about a point.

cardinal lines—(USPLS) A general term apply-
ing, collectively, to base lines and principal
meridians. See also base line; principal
meridian.

cardinal points—1. Any of the four principal
astronomical directions on the surface of
the earth: north, east, south, west. 2.
(optics) Those points of a lens used as

reference for determining object and image

distances. They include principal planes
and points, nodal points, and focal points.

Carpentier inversor—One of the inversors
which corrects for the Scheimpflug con-
dition in a rectifier if the negative, lens, or
casel planes are tilted and not parallel.

carrying contour—A single contour line repre-
senting two or more contours, used to
show vertical or near-vertical topographic
features, such as steep slopes and clitfs.

Cartesian coordinates—Values representing
the location of a point in a plane in relation
to two perpendicular intersecting straight
lines, called axes. The point is located by
measuring its distance from each axis along
a parallel to the other axis. This sytem is
extended to represent the location of
points in three-dimensional space by
referencing to three mutually perpendicular
coordinate axes which intersect at a
common point of origin.

cartographic annotation—The delineation of
additional data, new features, or deletion
of destroyed or dismantled features on a
mosaic to portray current details. Carto-
graphic annotations may include elevation
values for airfields, cities, and large bodies
of water; new construction and destroyed
or dismantled roads, railroads, bridges,
dams, target installations, and cultural
features of landmark significance.

carto?aphic compilation—See compilation,
detinition 1.

cartographic digital data bank—A collection
or library of cartographic information that
has been digitized on magnetic tape and
can be retrieved upon request.

cartographic  digitizing plotter system—A
system which is capable of precision
plotting of cartograpEic data stored on
magnetic tape.

cartographic feature—The natural or cultural
objects shown on a map or chart. See also

topographic feature.

cartographic file—A processed file of
cartographic information which defines
cartographic features sufficiently for
reproduction according to acceptable
standards.




cartographic film—Film with a dimensionally
stagle base, used for map negatives and/or
positives. Usually referred to by trade
name.

cartographic license—The freedom to adjust,
add, or omit map features within allowable
limits to attain the best cartographic
expression. License must not be construed

as permitting the cartographer to deviate
from specifications,

cartographic photography—Sce mapping
photography.

cartographic scanner—A device for
strip-by-strip scannin§ of two-dimensional
copy and for digital registration of the
light/dark (black/white) parts as

rectangular coordinates.

cartography—The art and science of express-
ing graphically, by maps and charts, the
known physical features of the earth, or of
another celestial body; usually includes the
works of man and his varied activities.

cartometric scaling—The accurate measure-
ment of geographic or grid coordinates on a
map or chart by means of a scale. This
method may be used for plotting the
ositions ofy points, or determining the
ﬁmation of points.

carving—The development of the model
surtace by carving away the steps of the
plaster step cast in the production of relief
models.

Cassini map projection—A conventional map
rojection constructed by computing the
E:ngths of arcs along a selected geographic
meridian and along a great circ%e perpen-
dicular to that meridian, and plotting these
as rectangular coordinates on a plane.

Cassini-Soldner map projection—Similar to a
polyconic map projection except that it
uses but one centrai meridian for a whole
series. Best adapted for north-south belts
and large-scale maps of small areas.

casting—The frocess of reproducing relief

models in plaster or epoxty from the terrain
base of the model, or after the surface of
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the model has been developed. Models are
first cast negative, from which any number
of positive castings may be made.

catadioptric  system—(optics) An optical
system containing both refractive and
reflective elements.

catenary correction—(taping) See sag correc-
tion,

catoptric system—(optics) An optical system
in which all elements are reflective
(mirrors).

cautionary note—Information calling special
ttention to some fact, usually a danger
area, shown on a map or chart.

celestial coordinates—Any set of coordinates
used to define a point on the celestial

sphere.

celestial equator— The great circle on the
celestial sphere whose plane is
perpendicular to the axis of rotation of the
carth. Also called equinoctial.

celestial equator system of coordinates—A set
of celestial coordinates based on the
celestial equator as the primary great circle;
usually declination and hour angle or
sidereal hour angle. Also called equator
system; equatorial system; equinoctial
system of coordinates.

celestial fix—A position established by means
of observation on one or more celestial

bodies.

celestial geodesy—The branch of geodesy
which utilizes observations of near celestial
bodics, including earth satellites, to deter-
mine the size and shape of the carth.

celestial horizon—That circle of the celestial
sphere formed by the intersection of the
celestial sphere and a plane through the
center of the earth and perpendicular to
the zenith-nadir line. Also called rational
horizon.

celestial latitude—Angular distance north or
south of the ecliptic; the arc of a circle of
latitude between the ecliptic and a point on
the celestial sphere, measured northward or




southward from the ecliptic through 90°,
and labeled N or S to indicate the direction
of measurement. Also called ecliptic
latitude.

celestial line of position—A line of position
determined by means of the observation of
a celestial body.

celestial longitude—Angular distance east of
the vcrnaF equinox, along the ecliptic; the
arc of the ecliptic or the angle at the
ecliptic pole between the circle of latitude
of the vernal equinox and the circle of
latitude of a point on the cclestial sphere,
measured eastward from the circle of lati-
tude of the vernal equinox, through 360°.
Also called ecliptic longitude.

celestial mechanics—The study of the theory
of the motions of celestial bodies under the
influence of gravitational fields.

celestial meridian—An hour circle of the
celestial sphere, through the celestial poles
and the zenith. The two intersections of
the celestial meridian with the horizon are
known as the north and south points.

celestial observation—1. Observation of celes-
tial phenomena. 2. (navigation) The
measurement of the altitude or the
azimuth, or both, of a celestial body. Also
the data obtained by such measurement.

celestial parallel-See parallel of declination.

celestial pole - Either of the two points of
intersection of the celestial sphere and the
extended axis of the earth.

celestial refraction—See astronomical refrac-
tion.

celestial sphere—An imaginary sphere of
infinite radius, described about an assumed
center, and upon which imagined positions
of celestial bodies are projected along radii
passing through the bodies. For observa-
tions on bodies within the limits of the
solar system, the assumed center is the
center of the earth. For bodies where the
parallax is negligible, the assumed center
may be the point of observation.

- .

celestial trianﬁle—A spherical triangle on the
celestial sphere, especially the navigational
triangle.

center line—1. (USPLS) The line connecting
oprosite corresponding quarter corners or
opposite subdivision-of-section corners or
sheir theoretical positions. 2. A line extend-
ing from the true center point of over-
lapping aerial photos through each of the
transposed center points.

center of gravity—The point in any body at
which the force of gravity may be

considered to be concentrated.

center of instrument—The point on the
vertical axis of rotation of an instrument at
the same elevation as the axis of collima-
tion when that axis is in a horizontal
position. In a transit or theodolite, it is
close to or at the intersection of the
horizontal and vertical axis of the instru-
ment.

center of mass—The point at which all the
given mass of a body or bodies may be
regarded as being concentrated as far as
motion is concerned.

center of oscillation—(pendulum) The posi-
tion in a compound pendulum of the
particle which corresponds to the heavy
particle of an equivalent simple pendulum.
The centers of suspension and oscillation
are interchangeable. If the center of oscil-
lation is made the center of suspension, the
former center of suspension becomes the
new center of oscillation. This principle is
the basis of design of compound reversible
pendulums.

center of projection—See perspective center.
center of radiation —See radial center.

center of suspension—(pendulum) The fixed
point about which a pendulum osciliates.
See also center of oscillation.

center point—See radial center.

centimeter -(gram -second (c.gs.) system—A
system of units based on the centimeter
as the unit of length, the gram as the unit
of mass, and the mean solar second as the

unit of time.
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central force—A force which for purposes of force is cpposed to gravitation and
computation can be considered to be combines with it to form gravity. Con-
concentrated at one central point with its trasted with centripetal force.
intensity at any other point being a
function of the distance from the central centripetal force—The force directed toward
point. Gravitation is considered as a central the center of curvature, which constrains a
force in celestial mechanics. body to move in a curved path. Contrasted

with centrifugal force.
central force field—The spatial distribution of

the influence of a central force. chain—A device used by surveyors for measur-
ing distance, or the length of this device as
central force orbit—The theoretical orbit a unit of distance. The usual chain is 66
achieved by a particle of negligible mass feet long, and consists of 100 links, each
moving in the vicinity of a point mass with 7.92 inc%xes long. See also Gunter’s chain;
no other forces acting; an unperturbed engineer’s chain.
orbit.

chain gage —See tape gage.
central meridian—1. The line of longitude at

the center of a projection. Generally the chaining—See taping.

basis for constructing the projection. 2.

The longitude of origin at the center of  chaining pin—See pin.

each zone of the Universal Transverse

Mercator (UTM) grid. The central meridian challenger—See interrogator-responsor.

is arbitrarily numbered 500,000 and is

called a false easting. 3. (state plane-  chambered spirit level-A level tube with a
coordinate system) The meridian used as partition near one end which cuts off a
the y-axis for computing projection tables small air reservoir so arranged that the
for a state coordinate system. The central length of the bubble can be regulated.
meridian of the system usually passes close

to the center of tigure of the area or zone character—The distinctive trait, quality,

for which the tables are computed.

central-point figure—A triangulation figure
consisting of a polygon with an interior
station, %ormcd by a series of adjoining
triangles with a common vertex at the
interior station.

central repository—See centralized data
library.

centralized data library—The primary Depart-
ment of Defense library where all data of a
designated subject are maintained for serv-
icing all authorized Department of Defense
agencies. Also called central repository.

centrifugal force-The force with which a
body moving under constraint along a
curved path reacts to the constraint. Cen-
trifugal force acts in a direction away from
the center of curvature of the path of the
moving body. As a force caused by the
rotation of the earth on its axis, centrifugal
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property, or behavior of manmade or
natural features as portrayed by a
cartograrher. The more character applied
to detail, the more closely it will resemble
these features as they appear on the surface
of the earth. Contrasted with generali-
zation.

characteristic curve—(photography) A curve
showing the relationship between exposure
and resu]tinF density in a photographic
image, usually plotted as the density (D)
against the logarithm of the exposure (log
E) in candle-meter-seconds. Also called H
and D curve; sensitometric curve; D log E
curve; time-gamma curve; density-¢xposure
curve. See a?so contrast; density, definition
1.

chart—1. (noun) A special-purpose map,
generally designed for navigation or other
particular purposes, in which essential map
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information is combined with various other
data critical to the intended use. 2. (verb)
To prepare a chart, or engage in a charting
operation. Sec also aeronautical chart;
aeronautical pilotage chart; acro:.autical
planning chart; air target chart; anchorage
chart; approach chart; azimuthal chart;
azimuthal equidistant chart; Baldwin solar
chart; bathymetric chart; chartlet; coastal
chart; combat chart; conformal chart; conic
chart; conic chart with two standard
parallels; consol chart; cotidal chart;
current chart; Decca chart; enroute chart;
equatorial chart; firing chart; general chare;
gnomonic chart; great circle chart; harbor
chart; historical chart; hydrographic chart;
ice chart; index chart; instrument approach
chart; isobaric chart; isoclinic chart;
isogonic chart; isogriv chart; isomafgnetic
chart; isoporic chart; Lambert conformal
chart; local chart; longrange navigation
chart; loran chart; magnetic chart; Marsden

chart; mean chart; Mercator chart;
meteorological chart; mileage chart;
miscellaneous chart; modified Lambert

conformal chart; new chart; oblique chart;
oblique Mercator chart; obsolete chart;
Operational Navigation Chart; orthographic
chart; orthomorphic chart; pcrsrectivc
chart; pilot chart; Pilotage Chart; planning
chart; plotting chart; polar chart; polyconic
chart; radar chart; rectangular chart; route
chart; sailing chart; search and rescue chart;
secant conic chart; sectional chart; sextant
chart; simple conic chart; star chart; stereo-
graphic chart; surface chart; tidal current
chart; time zone chart; track chart; trans-
verse chart; transverse Mercator chart;
virtual PPl reflectoscope (VPR) chart;
visibility chart; World Aeronautical Chart.

chart datun'—See hydrographic datum.

charted deptii—The vertical distance from the
tidal datum to the bottom surface.

charting photography—See mapping photog-
raphy.

chartlet—A small chart, such as those annexed
to Notices to Mariners.

5

check point—1. A predetermined point on the
eartE’s surface used as a ineans of control-
ling movement, a repistration target for fire
adjustment, or a rc?crencc for location. 2.
Geographical location on land or water
above which the position of an aircraft may
be determined by observation or by elec-
tronic means. 3. A point, selected on
obliques only, in the vicinity of each tie
point and distant point for the purpose of
checking the identification of these points.

check profile—A profile plotted from a field
survey and used to check a profile prepared
from a topegraphic map. The comparison
of the two profiles serves as a check on the
accuracy of the contours on the topo-

graphic map.

checked spot elevation—An elevation estab-
lished in the ficld by: closed spirit leveling,
trigonometric leveling by a closed circuit of
barometric leveling, or any other method
such that proof of accuracy is obtained.

checking positive — A composite printing on
glass of the contour and drainage drawings
used on the shadow projector af%r checking
the horizontal accuracy of landforms to be
developed on relief models.

chopping—(star or satellite trails) Interrupting
the photographic image of a star or satellite
trail by a shutter or other device to provide
precise timing and orientation data for
geodetic observations of aerospace vehicles
against a stellar background.

chord-1. (route surveying) Chord used in
highway and other surveys to indicate a
straight line between two points on a curve,
regardless of the distance between them. 2.
(USPLS) The line of a great circle connect-
ing any two selected corners on a base line,
standard parallel, or latitudinal township
boundary.

chorographic map—Any map representing
largc regions, countries, or continents on a
small scale. Atlas and small-scale wall maps
belong in this class.
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chromatic aberration—See lateral cliromatic
aberration; longitudinal chromatic aberra-
tion.

chronograph—An instrument for producing a
grapﬁcal record of time as shown by a
clock or other device. In use, a chrono-
graph produces a double record: the first is
made gy the associated clock and forms a
continuous time scale with significant
marks indicating periodic beats of the
timekeeper; the second is made by some
external agency, human or mechanical, and
records the occurrence of an event or of a
series of events.

chronometer—A portable timekeeper with
compensated balance, capable otPshowing
time with extreme precision and accuracv.
See also break-cir« sit chronometer; hack
chronometer.

chronometer correction—See clock correc-
tion.

chronometer error—The amount by which the
chronometer differs from the cotrect time.
The chronometer is wusually set to
Greenwich mean time.

chronometer rate—See clock rate.

cine-theodolite—A photographic tracking
instrument which recorgs on each film
frame the target and the azimuth and
elevation angles of the optical axis of the
instrument.

circle of confusion—(optics) The circular
image of a distant point object as formed in
a focal plane by a lens. A distant point
object (e.g., a star) is imaged in a focal
lane of a lens as a circle of finite size,
Eecausc of such conditions as (1) the focal
plane’s not being placed at the fpoint of
sharpest focus, (2') the effect of certain
aberrations, (3) ditfraction at the lens, (4)
grain in a photographic emulsion, and/or
(5) poor workmanship in the manufacture
of the lens.

circle of declination—See hour circle.
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circle of equal altitude—See parallel of alti-
tude.

circle of equal declination—See parallel of
declination.

circle of latitude—1. A great circle of the
celestial sphere through the ecliptic poles,
and hence perpendiculgar to the pli;ne of the
ecliptic. 2. A meridian, along which lati-
tude is measured.

circle of longitude—1. A circle of the celestial
sphere, parallel to the ecliptic. 2. A circle
on the surface of the earth, parallel to the
plane of the equavor; a parallel, along

which lon%nude is measured. Also called
parallel of latitude.

circi~ of prrpetual apparition—That circle of
the celestial sphere, centered on the polar
axis and having a polar distance from the
elevated pole approximately equal to the
latitude of the observer, wigmin which
celestial bodies do not set. Contrasted with
circle of perpetual occultation.

circle of perpetual occultation—That circle of
the celestial sphere, centered on the polar
axis and having a polar distance from the
depressed pole approximately equal to the
latitude of the observer, wit(ilin which
celestial bodies do not rise. Contrasted with
circle of perpetual ap parition.

circle of position—A small circle on the globe
(earth) at every point of which, at the
instant of observation, the observed celes-
tial body (sun, star, or planet) has the same
altitude and, therefore, the same zenith
distance.

circle of right ascension—See hour circle.

circle of the sphere—A circle upon the surface
of the sphere, specifically ofPthc earth or of
the heavens, called a great circle when its
plane passes through the center of the
sphere; in all other cases, a small circle.

circle position—See position, definition 4.

(2



V @

circuit—(leveling or traverse) A continuous
line of levels, a series of lines of levels, or a
combination of lines or parts of lines of
levels, such that a continuous series of
measured differences of elevation extends
around the circuit or loop and then back to
the starting point. Also applied to a contin-
uous line of transit traverse in a similar
manner.

circuit closure—(leveling) The amount by
which the algebraic sum of the measured
differences of elevation around a circuit
fails to equal the theoretical closure of
zero. See 350 error of closure, definition 4.

circular cylindrical ccordinates—See cylia-
drical coordinates.

circular level-A spirit level having the inside
surface of its upper part ground to
spherical shape, the outline of the bubble
formed being circular, and the graduations
being concentric circles. This form of spirit
level is used where a high degree of
precision is not required, as in plumbing a
level rod or setting an instrument in
approximaze position. Also called bull’s-eye
level; universal level.

.irculation map—See traffic circulation map.

circumferentor—A type of surveyor’s compass
having slit sights on projecting arms.

circumlunar—Around the moon, generally
applied to trajectories.

circum-meridian altitudes—Ex-meridian alti-
tudes observed for determin-tion of
latitude when a heavenly body is close to
transit.

circumpolar—R-~volving about the elevated
pole without setting. A celestial body is
circumpolar when its polar distance is
approximately equal to or less than the
latitude of the observer.

cislunar—1. This side of the moon. 2. Of or
pertaining to phenomena, projects, or

activity in the space between the earth and
the moon, or between the earth and the
moon’s orbit.

cistern barometer—A mercury barometer in
which a column of mercury is enclosed in a
vertical glass tube, the upper end of which
is sealeg and exhaustecr of air, and the
lower end placed in a cistern or reservoir of
mercury which is exposed to atmospheric
ressure. The atmospheric pressure on the
?ree surface of the mercury in the cistern
determines the height to which the mer-
cury will rise in the vertical tube. This may
be measured, and the pressure reported in
terms of that height, as in inches of
mercury.

city graphic—See city maps.

city maps—Large scale maps of populated
places and environs, usually portraying
detailed street and through-route
information, and important buildings and
other urban features compatible with the
scale of the map. Relief is shown when
important. Several different types of city
maps are groduced by DoD. Among these
are city plans, citg graphics, and military
city maps. Specitications for these maps
vary according to particular military
requirements. Also called town plan.

city plan—See city maps.

city survey—A specialized type of land survey
restricted to work completed primarily
within the limits of a city.

civil day—A solar day beginning at midnight.
The civil day may be based on either
arparent solar time or mean solar time. See
also astronomical day.

civil time—Solar time in a day (civil day) that
begin, at midnight. Civil time may be either
apparent solar time or mean solar time; it
may be counted in two series of 12 hours
each, beginning at midnight, marked
“am.” (ante meridian), and at noon,
marked “p.m.” (post meridian), or in a
sinsle series of 24 hours beginning at
midnight.
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Clairaut’s theorem—A theorem that, in its
original form, relates the value of centrif-
ugal force at the cquator to the value of
gravity at the equator. Importance to
physical geodesy is that the flattening of
the carth can be obtained from gravity
Ineasurements.

clamping error—A sys:cmatic error in obser-
vations nzde “wicn a repeating theodolite
caused by strains set up by t%e clamping
devices ot the instrument.

Clarke spheroid (ellipsoid) of 1866—A refe:-
ence ellipsoid having the following approxi-
mate dimensions: semimajor
axis—6,378,206.4 meters; semimincr
axis—6,356,583.8 meters; and the flatten-
ing or ellipticity —1/294.97.

Clarke spheroid (ellipsoid) of 1885—A refer-
ence ellipsoild having the following
approximate dimensions: semimajor
axis—6,378,249.1 meters; and the flatten-
ing or ellipticity—1/293.46.

classification copy—A specialized item of
source material used as a guide by the
compiler and/or draftsman in preparing a
map or chart. Usually consists of dctai%cd
information pertaining to roads, railroads,
city data, and the like that has been
developed from field surveys. Usually
furnished in the form of overlays, anno-
tated maps, drawings, photographs, or ficld
sheets.

classification survey—See field inspection.
clearing y-parallax -See relative orientation.

clinometer—A simple instrument used for
measuring the degree of slope in percentage
or in angular measure.

clock correction—The quantity which is
added, algebraically, to the time shown by
a clock to obtain the time of a given
meridian. If the clock is slow, the correc-
tion is positive; if fast, negative. When
applied to a chronometer it is called chro-
nometer correction.

clock rate—The amount gained or lost by a
clock in a unit of time. When applied to a
chronometer, it is called chronometer rate.

clockwise angle—Sece angle to right.
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closed traversc—A survey traverse which starts
and ends upon the same station, or upon
stations whose relative positions have been
determined by other surveys of equal or
higher order of accuracy.

closest approach—1. The cvent that occurs
when two planets or other celestial bodies
are nearest to cach other as they orbit
about the sun or other primary. 2. The
place or time of such an event.

closing—The act of ﬁnishinia survey process
so that the accuracy may be checked.

closing corner—(USPLS) A corner at the
irtersection of a surveyed boundary with a
previously established boundary line.
Closing corners are established to further
subdivide a township, range, or section, and
at the boundaries of reservations, grants,
claims, and other previoisly surveyed or

segregated tracts of land.

closing error—Sec error of closure, definition
1.

closing the horizon—Meaturing the last of a
serics of horizontal angles at a statior,
required to make the series complete
around the horizon. At any station, the
sum of the horizontal angles between
adjacent lines should equal 360°.

closing township corner—(USPLS) The point
of intersection of a guide meridian or an
range line with the previously established
standard parallel, or a base line, when these
lines are surveyed in the normal rectangular
plan. Also, the point of intersection o?any
township boundary line, either running
north and south, or east and west, with any
previously established line.

closure—See error of closure, definition 1.

closure of horizon—See error of closure,
definition 6.

closure of traverse—Sece error of closure,
definition 8.

closure of triangle—See error of closure, defi-
nition 7.
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coaltitude—The complement of altitude, or
ninety degrees minus the altitude. The term
has significance only when used in connec-
tion with alritude measured from the celes-
tial horizon, when it is synonymous with
zenith distance.

coastal chart—A nautical chart intended for
inshore coastwise navigation when a vessel’s
course mnay carry her inside outlyinlg reefs
and shoals, for use in entering or leaving,
bays ind harbors of considerable size, or
for use in navigating larger inland water-
ways.

coastlining—The process of obtaining data
from which the coastline can be drawn on a
chart.

Coast-Survey method—See triangle-of-error
method.

coated lens—A lens whose airglass surfaces
have been coated with a thin transparent
film of such index of refraction as to
minimize the light loss by reflection. This
reflection loss for uncoated lenses amounts
to approximately 4% per air-glass surface.
Also called bloomed lens.

codeclination—The complement of the decli-
nation, or ninety degrees minus the decli-
nation. When the declination and laticude
are of the same name, codeclination is the
same as polar distance measured from the
elevated pole.

coefficient of refraction-The ratio of the
refraction angle at the point of observation
to the angle at the center of the earth
which is formed by the observer, the center
of the earth, 2nd point observed.

cogeoid—-See compensated geoid.

coincidence—1. In the measurement of angles
with theodolites, the instant at which two
diametrically opposed index marks on the
circle are in perfect optical alignment and
appear to form a continuous line across the
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dividing line of the circle. 2. (bubble
viewing) A prismatic arrangement common
to leveling instruments wherein one-half of
opposite ends of the leveling bubble are
brought into view in a single image. Coinci-
dence is achieved when the two halves of
the bubble ends match. 3. (pendulum) An
exact agreement in occurrence of a
prescribed phase of the beat of a free-
swinging pendulum and a prescribed phase
of the beat of a clock or chronometer.

coincidence methhiod—1. (theodolite) The
procedure by which the circles of the
theodolite are read. See coincidence, defi-
nition 1. 2. (pendulum) The determination
of the period of a free-swinging pendulum
by observing the time interval between
coincidences with a clock pendulum or
chronometer beat.

colatitude~The complement of the latitude,
or 90° minus the latitude. Colatitude forms
one side, zenith to pole, of the astro-
nomical triangle. It is the side opposite the
celestial body.

collation—1. The verification of the order,
number, and date of maps. 2. The assem-
bling of pages of publications in sequence.

collection—The process of arranging for and
obtaining existing data from one or more
sources for a library file or a specific
mapping, charting, and geodetic production

program.

collection requirement—An identified gap in
information or material holdings, incfudin
%eneral requirement statements, intende§
or field collection action. Not intended to
apply to requirements of data available
rom existing Department of Defense data
libraries.

collimate—1. (physics and astronomy) To
render parallel to a certain line or direction;
to render parallel, as rays of light; to adjust
the line o? sight or lens axis of an optical
instrument so that it is in its proper
position relative to the other parts of the
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instrument. 2. (photogrammetry) To adjust
the fiducial marks of a camera so that they
defire the principal point. Also called
adjustment for collimation; collimation;
collimation adjustment. See also colli-
mating marks; fJiducial marks, definition 1.

collimation adjustment—Sec collimate, defi-
nition 2.

collimation axis—In an optical instrument, the
line through the rear nodal point of the
objective lens that is precisely parallel with
the center line of the instrument.

collimation error—The angle by which the line
of sight of an optical instrument differs
from its collimation axis. Also called error
of collimation.

collimation plane—The plane described by the
collimation axis of a telcscopc of a transit
when rotated around its horizontal axis.

collimating cyepiece—A prismatic eyepiece
used with a collimator.

collimating inarks—Marks on the stage of a
reduction printer or projection equipment,
to which a negative or diapositive is
oriented.

collimator—An optical device for artificially
creating a target at infinite distance, a beam
of parallel rays of light; used in testing and
adjusting certain optical instruments. It
usually consists of a converging lens and a
target, a systen: or arrangement of cross-
hairs, placed at the principal focus of the
lens. See also autocollimator; collimating
eyepiece; vertical collimator.

color composite—A composite in which the
component images are shown in different
colors. See also composite.

color gradients—See hypsometric tinting,

color-intensified photomap—See photomap.

color plate—A general term for the pressplate
from which any given color is printed.
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Normally, the term is modified to reflect a
special color or type of plate, such as
brown plate or contour plate.

color proof—A single or composite copy of
each color of a polychrome (multicolor)
printing which may be produced by any

metho

color-proof process—A photomechanical
printing process which makes possible the
combining of negative separations by
successive exposures to produce a com-
posite color proot on a vinylite sheet. The
method is usually referred to by the
manufacturer’s trade name of the materials
used.

color registration guide—A visual display on a
litho copy of a chart which accurately
reflecis the amount and direction of mis-
registration between the graticule and
certain significant overprint. See also
register marks.

color separation—1. The process of preparing
a separate drawing, engraving or negative
for each color required in the production
of a lithographed map or chart. 2. A
photographic process or electronic scanning
procecﬁlre using color filters to separate
multicolored copy into separate images of
cach of the three primary colors.

color-separation drawing—One of a set of
drawings which contains similar or related
features, such as drainage or culture. There
are as many drawings as there are colors to

be shown on lithographed copy.
color-separation guide—Sec guide.

colures—The hour circles through the
equinoxes and the solstices. See also
equinoctial colure; solstitial colure.

coma—An aberration affecting the sharpness
of images off the axis in which rays from a
point object off the axis passing through a
iven circular zone of the lens come to a
%ocus in a circle rather than a point, and

the circles formed by rays through
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different zones are of different sizes and
are located at different distances from the
axis. Therefore, the image of a point object
is comet-shaped.

combat chart—A special-purpose chart of a
land-sea area using the characteristics of a
map to represent the land area and the
characteristics of a chart to represent the
sea area, with such special characteristics as
to make the chart most useful in military
operations, particularly amphibious
operations. Also called map chart.

combination plate —Halftone and line work on
one plate. Also, two or more subjects
combined on the same plate.

Command Operational Priority Requirements
List (COPRL)-A list of the total Unified
and Specified Command/Department
requirements for ATMP validated air target
materials as compiled by each of the U&S
Commands and, as appropriate, the
Military Departments. The COPRL includes
for each required graphic, an assigned
relative priority based on the “user’s” need,
and also an evaluation of the adequacy of
intelligence/radar annotations if the
require§ coverage is available.

common establishment—See establishment of
the port.

comparative cover—Aerial photographic
coverage of the same area or object taken
at different times to show any changes in
detail. See also basic cover.

comparator—1. An instrument or apparatus
for measuring a dimension in terms of a
standard. 2. A precision optical instrument
used to determine the rectangular
coordinates of a point with respect to
another point on any plane surface, such as
a photographic plate. 3. (surveying) An
instrument for comparing standards of
length; for subdividing such standards; or
for determining a standard length of
measuring devices (bar, tape, etc.). See also
field comparator; monocomparator; stereo-
comparator; vertical comparator.

comparator base—See field comparator.
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compass—An instrument for indicating a
horizontal reference direction relative to
the eacth. See also aperiodic compass;
astrocompass; Brunton compass; circum-
ferentor; declinatoire; declinometer; earth
inductor compass; gyrocompass; gyroscopic
compass; lensatic compass; liquid hand
compass; magnetic compass; peep-sight
compass; prismatic compass.

compass amplitude—Amplitude relative to
compass east or west.

compass bearing—1. (navigation) Bearin
relative to compass north. Compare wit
magnetic bearing, definition 1. 2.
(surveying) Sece magnetic bearing,
definition 2.

compass index error—The instrument error in
the magnetic bearing given by readings of
the needle.

compass north—The direction north as
indicated by the ncedle or other sensing
element of a magnetic compass. Compass
north and magnetic north di&er in that the
former may be determined by other
influences than the earth’s magnetic field.

compass rose—A circle graduated in degrees,
clockwise from 0° at the reference
direction to 360°, or in compass points, or
in both degrees and points.

compass rule—A method of balancing a
survey. Corrections corresponding to the
closing errors in latitude and departure are
distributed according to the proportion:
length of line to total length of traverse.
The compass rule is used when it is
assumed that the closing errors are as much
due to errors in observed angles as to errors
in measured distances.

compass survey—A traverse survey which
relies on the magnetic needle for orienting
the sequence as a whole or for determining
the bearings of the lines individually.

compensated geoid—A surface derived from
the geoid by application of computed
values of the deflection of the vertical
which depend upon the topographic and
isostatic compensation. Also called
cogeoid.
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compensating backsights and foresights—
When backsight and foresight distances are
equal at a given position of a level
instrument, the effects of curvature,
refraction, and lack of adjustment of line
of sight (if bubble is leveled when taking a
rod reading) are compensated for. Back-
sight and foresight distances are commonly
controlled by the use of pacing or stadia.

compensating base-line measuring apparatus —
A basc apparatus having a length element
composed of two metals having different
coefficients of thermal expansion, so
arranged and connected that the
differential expansion of its components
will maintain a constant length of the
element under all temperature conditions
of use.

comtpensating error—An error that tends to
otfset a companion error and thus obscure
or reduce the effect of each.

compensating lens—(photogrammetry) A lens
introduced into an optical system to
correct for radial distortion.

compensation plate—(photogrammetry) A

glass plate having a surface grounJ, to a
predetermined shape, for insertion in the
optical system of a diapositive printer or
plotting instrument, to compensate for
radial distortion introduced by the camera
lens.

compilation—1. The production of a new or
revised map or chart, or portion thereof,
from existing maps, acrial photographs,
surveys, new data and other sources. 2.
(photogrammetry) The production of a
map or chart, or portion thereof, from
acrial photographs and geodetic control
data, by means of photogrammetric
instruments. Also called stereocompilation.
See also Klimsch-Variomat compilation
method (relief); primary compilation;
secondary compilation.

compilation history—Complete information
regarding the development of a map or
chart. It explains problems encountered
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and their solution, and aids in simplifying
the research and analysis of source
materials considered for compilation or
revision of other maps or charts. The
compilation history contains information
on the planning factors, source materials
utilized, control, compilation methods,
drafting, reproduction, and edit pro-
cedures.

compilation instructions—Written directions
describing cartographic sources and their
use in determining information to be
compiled. Compilation instructions are not
to be confused with specifications.

compilation manuscript—The orifinal draw-
ing, or groups of drawings, of a mafp or
chart as compiled or constructed trom
various data on which cartographic and
related detail is delineated in coﬁ)rs on a
stable-base medium. A coms)ilation
manuscript may consist of a single drawin
called a base manuscript, orniecause o%
congestion, several overlays may be
prepared showing vegetation, relief, names,
and other information. Since the latter is
usually the case, the base together with its
appropriate overlays are collectively termed
the compilation manuscript. The general
term ‘“‘manuscript” is not recommended
without adequate qualification.

compilation scale—The scale at which a map
or chart is delineated on the original
manuscript. This scale may be larger than
reproduction scale.

compilation symbols—See symbol book.

compiled map—A map incorporating informa-
tion collected from various sources; not
compiled from survey data made for the
map in question.

component—1. One of the parts into which a
vector quantity can be divided. For
example, the earth’s magnetic force at any
point can be divided into horizontal and
vertical components. 2. One of the parts of
a complete system. See also constituent.
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composite—Reproduction from a successive
series of images. A proof made by exposing
color-separation negatives one after the
other on a single sheet of paper. Used in
checking and ec%iting. Also called composite
print. See also color composite; color

proof.

composite map—A map which portrays in-
formation of two or more general types.
Usually a compiled map, brin{ging together
on one map, for purposes of comparison,
data which were originally portrayed on
separate maps.

composite photograph—(aerial photography)
A photograph made by assembling the
separate photographs, made by several
lenses of a multiple-lens camera in simul-
taneous exposure, into the equivalent of a
rhotograph taken with a single wide-angle

ens.

composite print—See composite.

compound centrifugal force—See Coriolis
force.

com?)ound harmonic motion—The projection
of two or more uniform circular motions
on a diameter of the circle of such motion.

compound pendulum—Any actual pendulum.
A compound pendulum may be considered
as composed of an indefinitely large
number of material particles, at different
distances from the center of suspension,
each constituting a simple pendulum. The
period of vibration (oscillation) of the
comround Fendulum may be taken as a
resultant of the periods of the simple

pendulums of which it is composed.

compression—See flattening (of the earth).

computed altitude—Altitude determined by
computation, table, mechanical computer,

or graphics.

computed azimuth angle—Azimuth angle
determined by comp::ation, table,
mechanical device, or graphics for a given
place and time.

computed bearing—Bearing angles determined
by computation from known bearings.

computed data method—A method of rectifi-
cation with an autofocus rectifier whereby
tilt existing in an aerial photograph is
computed and, from these computations,
the instrument settings are established
mathematically. Rectification is then
accomplished without further comparison
to templet or other guide base.

concave lens—See negative lens.

concluded angle—(triangulation) The third
angle of a triangle, not measured, but
computed from the two other angles.

condition equation—An equation which
expresses exactly certain reiationships that
must exist among related quantities, which
are not independent of one another, exist a
priori, and are separated from relationships
demanded by observation. See also angle
equation; azimuth equation; correlate
equation; latitude equation; length equa-
tion; longitude equation; normal equation;
observation equation; perpendicular
equation; side equation; side equation
tests.

conditions—A term used in setting up equa-
tions for computation and adjustment of
triangulation, trilateration, or traverse.

cone angle banding-Technique used in
analytical photogrammetry for reducing
mensuration requirements on a
photographic plate by segregating images
into annular zones defined by specific
bands subtended by, usually, five (ﬁ:grees
of arc. Areas read are then only in certain
outer bands depending on the calibration
of the lens cone.

configuration of terrain—See topographic
expression.

conformal chart—A chart on a conformal
projection.

conformal map projection—A map projection
on which the shape of any small area of the
surface mapped is preserved unchanged,
and all angles around any point are
correctly represented. Also called
orthomorphic map projection.




conic chart—A chart on a conic projection.

conic chart with two standard parallels—A
chart on the conic projection with two
standard parallels. Also called secant conic
chart.

conic map projection—A map projection pro-
duced by projecting the geographic
meridians and parallels onto a cone which
is tangent to (or intersects) the surface of a
sphere, and then developing the cone intc a
plane. Conic map projections may be
considered as including cylindrical map
projection when the apex of the cone is at
an infinite distance from the sphere, and
projections on a tangent plane when that
distance is zero. Conic map projections
may be illustrated with a single cone which
is tangent to the sphere or which cuts the
sphere along two parallels; or they may be
a series of tangent cones, all with apexes on
an extensior. of the axis of the sphere, at
constantly increasing (or decreasing)
distances from the sphere. It is best used to
show areas of large longitudinal rather than
latitudinal distances. Also called tangent
conical map projection.

conic map projection with two standard
parallels—A conic map projection in which
the surface of a sphere or spheroid, such as
the earth, is conczived as developed on a
cone which intersects the sphere or spheroid
along two standard parallels. The Lambert
cont%)rmal projection is an example. Also
called secant conic map projections.

conjugate distances—The corresponding dis-
tances of object and image from the nodal
points of the lens.

conjugate image points—A term formerly used
to denote the images of a single object
point on two (or more) overlapping photo-
graphs. Use of this term is not
recommended as it may lead to confusion
with accepted usa.ie in optics, wherein
conjugate points (object and image) apply
to one lens or lens system and are physi-
cally related according to the equations
given under the definition of conjugate
distance. See preferred term corresponding
image points.
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conjugatc  image rays—See corresponding
image rays.

conjugate points—Sec corresponding images.

conjunction—The situation of two celestial
bodies having the same celestial longitude
or the same sidereal hour angle. See also
inferior conjunction; opposition; superior
conjunction.

connection—(geodetic) The systematic elim-
ination of discrepancies between adjoining
or overlapping triangulation networks for
the purpose of establishing a2 common
framework from which long-range measure-
ments can be taken.

connecting traverse—A traverse which starts

and ends at separate points whose relative
positions have been determined by a
survey qf an equal- or higher-order of
accuracy.

consecutive mean—A smoothed representa-
tion of a time series derived by replacing
each chYserved value with a mean value
computed over a selected interval.
Consecutive means are used in smoothing
to eliminate unwanted periodicities or
minimize irregular variations. Also called
moving average;overlapping mean; running
mean.

Consol—An electronic navigational system
providing a number of rotating equisignal
zones that permit determination of
bearings from a transmitting station by
counting a series of dots and dashes and
referring to a table or special chart.

consol chart—A chart showing consol lines of
position.

constant error—A systematic error which is
the same in both magnitude and sign
throughout a given series of observations,
such as an index error of an instrument.

constant of aberration—The maximum aberra-
tion of a star observed from the surface of
the earth, 20.496 seconds of arc.

constant of gravitation—The proportionality
factor (equal to 6.67 X 107 cm® g sec?)




in the universal law of gravitation; i.e.,
every Farticlc of matter attracts every other
particle with a force that is directly propor-
tional to the product of their masses and
inversely proportional to the square of

their distance apart. Also called gravi-
tational constant; Law of Universal
Gravitation.

constant pressure chart—See isobaric chart.

constituent—One of the harmonic elements in
a mathematical expression for the
tide-producing force and in the correspond-
ing tf;rmulas for the tide or tidal current.
Each constituent represents a periodic
change or variation in the relative positions
of the ecarth, moon, and sun. Also called
astronomical tidal constituent; component;
harmonic constituent; partial tide; tidal
constituent,

constituent day—The duration of the earth’s
daily rotation relative to a fictitious star
which represents one of the periodic tide-
rroducing furces; it approximates the
ength of the lunar or solar day and
corresponds to the period of a diurnal
constituent of twice the period of a semi-
diurnal constituent. The term is not
applicable to the long-period constituents.

contact base-line measuring apparatus—A base
apparatus composed of bars whose lengths
arc defined by the distance between their
end faces or points. In use, the bars are laid
end to end, one bar being kept in position
while another bar is being moved ahead.

contact glass—See focal-plane plate.
contact plate—See focal-plane plate.

contact print—A photographic image pro-
duced by the exposure of a sensitized
emulsion in direct contact with a negative
or positive transparency.

contact printer—A device which provides a
light source and a means for holding the
negative and the sensitive material in
contact during exposure. Also, a specialized
device for exposing diapositive plates at the
same scale as that of the negative.

o

contact printing frame—In photography and
platemaking, a device for holding the
negative and the sensitive material in
contact during exposure. The light source
may or may not be a separate element. If
the frame contains a vacuum pump to
exhaust all air within the frame to insure
perfect contact between the negative and
the sensitive inaterial, it is known as a
contact vacuum printing frame.

contact screen—1. A halftone screen made on
a film base and used in direct contact with
the film to obtain a halftone image from a
continuous-tone original. 2. A pattern
image on a film basec used in contact with
the film or plate to obtain a pattern image
from an open window negative. See also
magenta contact screen.

contact size—In reproduction, printing to the
same size as the original. Also called one-to-
one (1:1) copy. See also scale of repro-
duction.

contact-slide base-line measuring apparatus—A

. modified contact base-line measuring
apparatus consisting of t.vo steel measuring
bars (rods), each 4 meters in length, so
mounted that contact is effected by coinci-
dence of lines on a rod and a contact-slide.
Each rod formc a metallic thermometer
with two zinc tubes, one on each side of
the bar; opposite ends of the bar are
fastened to the ends of the tubes, the other
ends of which are free to move with
changes of temperature.

contact vacuum printing frame—Sec contact
printing frame.

contact vernicr—The usual type of vernier,
having the vernier scale and the graduated
circle in physical contact.

continuous-strip camera—A camera in which
the film moves continuously past a slit in
the focal plane, producing a p.Eotogra h in
one unbroken length by virtue of the
continuous notion of the aircraft.

continuous-strip  photographv—Photography
of a strip of terrain in which the image
remains unbroken throughout its length

along the iine of flight.
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continuous tone—An image which has not
been screened and contains unbroken,
gradient tones from black ro white, and
may be either in negative or positive {orm.
Acrial photographs are examples of
continuous-tone prints. Contrasted with

halftone* line copy.

continuous tone gray scale—A scale of tones
from white to black or from transparent to
opaque, each tone of which blends imper-
ceptibly into the next without visible tex-
ture or dot formation. Also called continu-
ous wedge. Contrasted with step wedge.

continuous wedge—See continuous tone gray
scale.

contour—An imaginary line on the ground, all
points of which are at the same clevation
above or below a specified datum surface,
usually mean sea level.

contour finder—A stercomapping instrument
of simple design for use with photographic
prints. This instrement does not provide a
method of compensating for scale changes
in different parts ot the model resulting
from differences in relief.

contour interval-The prescribed elevation
difference between successive contour lines
for a specific map sheet. Occasionally, the
interval may vary within an individual
shect. See variable contour interval.

contour line—A line on a map or chart
connecting points of equal elevation. See
also accurate contour; approxirnate con-
tour; carrying contour; depression contour;
depth curve; form lines; geoid contour;
incrcx contour; intermediate contour; sea
level ccntour; supplementary contour.

contour map—A topographic map which
portrays relief by the use of contour lines.

contour sketching—Freechand delineation of
the surface relief on a map as seen in
perspective view, but controil).lcd by loca-
tions on the map corresponding to salient
points on the ground.
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contour value—A numerical value placed upon
a contour line to denote its elevation
relative to a given datum, usually mean sea
level.

contrast—(photography) The actual difference
in density between the highlights and the
shadows on a negative or positive. Contrast
is not concerned with the magnitude of
density, but only with the diFfl:arence in
densities. Also, the rating of a photographic
material corresponding to the relative
density difference which it exhibits. See
also characteristic curve; density, definition
1.

control-1. The coordinated and correlated
dimensional data used in geodesy and
cartography to determine the positions and
elevations of points on the earth’s surface
or on a cartographic representation of that
surface. 2. A collective term for a system of
marks or objects on the earth or on a map
or a photograph, whose positions or eleva-
tion, or both, have been or will be deter-
mined. See also astronomical control; basic
control; cadastral control; electronic
control; geodetic control; ground control;
horizontal control; Laplace control; level
control; photogrammetric control; recover;
startin7 control; supplemental control;
vertical control.

control base—A surface upon which the map
prcéjcction and ground control are plotted
and upon which templets have been
assembled or aerotriangulation has been
accomplished and the control points thus
determined have been marked.

control data card-A card containing
positional data and descriptions of indi-
vidual horizontal and/or vertical control
points. Also called geodetic data sheet. See
also trig list.

control flight—See control strip.

control markings—A special note, or handling
note, depicted on the face of a target
%raphic and/or backup indicating the nced
o

r controlled dissemination of the graphic.




contro! net—See survey net.

control npoint—1. (photogrammetry) Any
stat’on in a horizontal and verticarcontrol
sysceri that is identified on a photograph
and used for correlating the data shown on
that photograph. The term is usually modi-
fied to reflect the type or purpose, such as
ground control point, horizontal control
point, photocontrol point, picture control
point, and vertical control point. See also
secondary control point; supplemental
control point. 2. (general) See control
station.

control-point  photography— Electronically
controlled aerial photogra phy consisting of
four ﬂi%ht lines flown in a clover?eaf
pattern from the four cardinal ditcctions
and with the flights intersecting over a
target or secondary control puint.

control station—An object or mark on the
ound of known position or elevation, or
E\;nh, in a network of ground control.
Control stations constitute the framework
by which map details are fixed in their
correct position, azimuth, elevation, and
scale with iespect to the earth’s surface
Also called control point; ground control

poirt.

control-station identification— See photo-
identification.

control strip—(aerial photography) A strip of
aerial photographs taken to aid in planning
and accompE:hing later aerial photography,
or to serve as control in assembling other
strips. Also called control flight; tie flight;
tie strip. See also cross-flight photography.

control survey—A survey which provides

positions, horizontal and vertical, of points

to which supplementary surveys are

adjusted. The (fx’mdamental control survey
ofJ the United States provides the geo-
graphic positions and plane coordinates of
triangulation and traverse stations and the
elevations of bench marks which are used
as tke bases for hydrographic surveys of the
coastal waters, for the control of the
topographic survey of the United States,
and tor the conu‘orof many state, city, and
private surveys.

control survey classification—A series of

designations to classify control surveys
according to their precision and accuracy.
The higEest prescribed order of control
surveys is designated first order; the next
lower prescribed classification, second
order; and so on.

controlled map—A map with precise hori-

zontal and vertical ground control as a
basis. Scale, azimuth, and elevations are
accurate.

controlled mosaic—A mosaic oriented and

scaled to horizontal ground control; usually
assembled from rectified photographs.

controlling depth—The least depth in the

approach or channel to an area, such as a
port or anchorage, governing the maximum
draft of craft that can enter.

conventional international origin (CIC:)—The

average terrestrial pole of the period 1900
to 1905. Often used as the origin to which
the coordinates of the instantaneous pole
of rotation of the earth are referred. In
1967, the IUGG recommended that the
CIO be used to define the direction of the
geodetic north pole. Abbreviated to OIC in
French publications.

convergence constant—The angle at a given

latitude between meridians 1° apart.
Sometimes loosely called “convergency,” a
term which more properly is the equivalent
of “convergence.”

convergence of meridians—The angular

drawing together of the geographic
meridians in passing from the equator to
the poles. At the equator, all meridians are
mutually rarallel; passing from the equator,
they converge until they meet at the poles,
intersecting at angles that are equal to their
differences of longitude. The term conver-
gence of meridians is used to designate also
the relative difference of direction of
meridians at specific points on the
meridians. Thus, for a geodetic line, the
azimuth at one end differs fromn the
azimuth at the other end by 180° plus or
minus the amount of the convergence of
the meridians at the end points.

convergent camera—See split camera.
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coordination—The placing of all survey data
on the same coordinate system or c(atum.
Coordination does not imply the adjust-
ment of observations to remove discrep-
ancies. Two field surveys over the same
area may be coordinated by computation
on the same datum, but there may remain
between them discrepancies that can be
removed only by correlation.

coordinatogr:;ph-—An instrument used to plot

in terms of plane coordinates. It may be an
integral part of a stereoscopic plotting
instrument  whereby the planimetric
motions (x and y) ofythe floating mark are
plotted directly. Also called rectangular
coordinate plotter.

coplanar—Lying in the same plane.

copy-The manuscript or text furnished for
reproduction. See also continuous tone;
line copy; tone copy.

copy (copying) camera—A ‘Prccision camera
used in the laboratory for copying pur-
poses. Also called process camera.

co-range line—A line through points of equal
tidal range.

Coriolis currection—A correction applied to
an assumed position, celestial line of posi-
tion, celestial fix, or to a computed or
observed altitude to allow for apparent
acceleration due to Coriolis force.

Coriolis force—The inertial force exerted on
any moving object on the surface of the
earth or in the earth’s atmosphere due to
the rotation of the earth, causing deflection
to the right in the northern hemisphere and
to the 'feft in the southern hemisphere.
Coriolis force deflects objects to the west if
they are moving toward the equator and to
the east if they are moving away from the
equator. It aéects air (wind) and water
(current), and introduces an error in the
bubble scxtant observations made from a
moving craft; the effect increasing with
higher latitude and greater speed of the
object. Also called compouncf‘3 centrifugal
force; deflecting force.

—— g

corner—1. A point on a land boundary, at
which two or more boundary lines 1ieet. 2,
(USPLS) A point on the surface of the
carth, determined by surveying process,
marking an extremity of a boundary of a
subdivision of the public lands, usually at
the intersection of two or more surveyed
lines. Corners are described in terms of the
points they represent. A corner is not the
same as a monument, which refers to the
physical evidence of the corner’s location
on the ground. See also auxiliary meander
corner; closing corner; closing township
corner; double corners; existent corner;
found corner; indicated corner; lost corner;
meander corner; obliterated corner;
quarter-section corner; quarter-quarter sec-
tion corner; section corner; sixteenth-
section corner; special meander corner;
standard corner; theoretical corner; town-
ship corner; witness corner.

corner accessories—(USPLS) Physical objects
adjacent to corners, to which such corners
are referred for their future identification
or restoration.

corner marks—See register marks.
corner ticks—See register marks.

corrected  establishment—The mean high
water interval for all stages of the tide.

correction—A quantity, equal in absolute
magnitudc opposite in sign to the error,
added to a calculated or observed value to
obtain the true value. S=e also clock correc-
tion; curvature correction: deflection of the
vertical correction; dynamic correction;
dynamic temperature correction; eccentric
reduction; free-air correction; height of eye
correction; index correction; level correc-
tion; orthometric correction; Polaris correc-
tion; rod correction; surface corrections;
temperature correction; terrain correction;
tidal correction; timing correction; transit
micrometer contact correction; velocity
correction.

correction code—A code consisting of letters,
numoers, and symbols which are used to
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indicate edit corrections on maps or on
overlays attached thercto.

correction for datum—A conversion factor
used in the prediction of tides to resolve
the differenre between chart datum of the
reference and a secondary station.

correction for inclination of tape—Sce grade
correction.

correction for inclination of the horizontal
axis—A correction applied to an observed
horizontal direction to ecliminate any
error that may have been caused by the
horizontal axis of the instrument not
being exactly horizontal.

correction for run of micrometer—A correc-
tion applied to an observed rcading of a
graduated circle made with a micrometer
microscope to compensate for run of
micrometer.

correction lines—Sce  standard  parallel,
definition 1.

correction overlay—A transparent material
on which edit corrections are noted. The
method permits an immediate location of
features to be revised without the
nccessity of marking the drawing or
map.

correlate equation—An equation derived
from an observation or condition equa-
tion, using undetermined multipliers, and
expressing the condition that the sum of
the squares of the residuals (or correc-
tions) resulting from the application of
these multipliers to the obsecrvation or
condition equations shall be a minimum.
See also condition equation; normal
equation.

correlation—1. (general) The statistical inter-
dependence between two c‘uantities (eg.,
in geodesy, gravity anomalics are corre-
lated with other gravity anomalies, with
elevation, with clevation differences, and
with geology, and so forth). 2. (survey-
ing) The removal of discrepancies that
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exist among survey data so that all parts
are interreEucd without apparent error,
The terms coordination and correlation
are usually applied to the harmonizing of
surveys of adjacent areas or of different
surveys over the samc area. Two or more
such surveys are coordinated when they
are computed on the same datum; they
are correlated when they arc adjusted
together.

Correlation Tracking and Triangulation
(COTAT)-A trajectory mcasuring system
composed of several antenna base lines,
each separated by large distances, used
to measure direction cosines to an
object. From thesc measurements its
space position is computed by triangu-
lation.

correspondence—(stercoscopy) The condi-
tion that exists when corresponding
images on a pair of photographs lie in
the same epipolar plane; the absence of
y-parallax.

corresponding image points—The images on
two or more overlapping photographs of
a single object point. Incorrectly called
conjugatc image points.

corresponding image rays—Rays connecting
each of a set of corresponding image
points with its particular perspective
center.

corresponding images—A point or line in
one system of points or lines homol-
ogous to a point or line in another
system. Often incorrectly called conju-
gate points.

cotidal chart—A chart of cotidal lines that
show approximate locations of high
water at hourly intervals measured from
a reference meridian, usually Greenwich.

cotidal hour—The average interval expressed
in solar or lunar iours between the
moon’s passage over the meridian of
Greenwich and the following high water
at a specified place.




cotidal line—A line on a chart passing
through all points where high water
occurs at the same time. The lines show
the lapse of time, usually in lunar-hour
intervals, between the moon’s transit
over a reference meridian  (usuall
Greenwich) and the occurrence of hlgi:
water for any point lying along the line.

counterclockwise angle—A horizontal angle
measured in a counterclockwise direction;
used primarily for the measurement of
deflection anc* -.

counter-etch—-To remove, with certain
diluted acids, impurities from a litho-
graphic plate, making it receptive to an
image.

county map—A map of the area of a
county as a unit.

course—1. (land surveying) The bearing of a
line; also the bearing and length of a
line. 2. (transit traverse) The azimuth
and length of a line, considered together.
3. (navigation) The azimuth or bearin
of a line along which a ship or aircraf%
is to travel or does travel, without
change of direction; the line drawn on a
chart or map as the intended track. The
direction of a course is always measured
in degrees from the true meridian, and
the true course is always meant unless it
i1s otherwise qualificd; eg. as a magnetic
or compass course. See also track. 4.
(geography) A route on the earth along
which a river flows; the river itself.

covariance—The arithmetic mean or
expected value of the product of the
deviations of corresponding values of two
variables from their respective mean
values.

cover—Photographs or other recorded images
which show a particular area ofground. See
also basic cover; comparative cover.

coverage—The ground area represented on
aerial photographs, photomaps, mosaics,
maps, and other graphics.

hY

covering power—See angle of view.

crab—1. (aerial photography) The condition
caused by faiﬁlre to orient a camera with
respect to the track of the airc-aft. In
vertical photography, crab is indicated by
the edges of the photographs not being
parallel to the air-base lines. 2. (air navi-
gation) See yaw definition 1.

critical angle—The minimum angle of
incidence at which a ray of radiant energy
impinging on the surface of a transparent
medium is completely reflected, no part of
it entering the medium.

critical elevation—The highest elevation in any
group of related and more-or-less contigu-
ous relief formations on a map or chart.
See also highest elevation.

critical range—The spread of ranges in which
there is an element of uncertainty of
interpretation of values.

crop—To trim or cut off parts of a photo-
graph in order to ehminate superfluous
portions and thus improve balance or
composition. Usually accomplished by
masking the image area during printing.

cross-flight photography—Single photographic
strips having stereoscopic overlap between
exposures and having a flight direction at
right angles to that of coexistent area-
coverage photography. When applied to
shoran, the term implies that each of the
cross-flight exposures is accompanied by
recordelg shoran distances. See also control

strip.

crosshairs—A set of wires or etched lines
placed on a reticle held in the focal plane
of a telescope. They are used as index
marks for pointings of the telescope such as
in a transit or level when pointings and
readings must be made on a rod.

cross section—A horizontal grid system laid
out on the ground f%rr determining
contours, quantities of earthwork, etc., by
means of elevations of the grid points.
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cross tilt—An error introduced into stereotri-
angulation due to the inability to recover
the exact camera stations for successive
pairs. This condition is generally due to
variations in equipment, materials, or to
imperfect relative orientation.

crossing angle—The angle at which two lines
of position, course lines, etc., intersect.

crossline glass screen—See halftone screen.

crystal clock—A device for keeping accarate
time. It consists essentially of a generator
of constant frequency controlled by a
resonator made of quartz crystal, with
suitable methods for producing continuous
rotation to operate time-indicating and
related mechanisms.

culmination-The position of a heavenly body
when at highest apparent altitude (zenith).
Known as upper culmination; also, for a
heavenly body which is continually above
the horizon, the position of lowest
apparent altitude, known as lower culmina-
tion. Culmination occurs when the body
transits the local meridian. See also lower
transit; transit; upper transit.

cultural details—See culture.

cultural features—See culture.

culture—Features of the terrain that have
been constructed by man. Included are
such items as roads, buildings, and canals;
boundary lines, and, in a broad sense, all
names and legends on a map. Also called
cultural details; culiural features; manmade
features.

current chart—A map of a water area depict-
ing current speeds and directions by cur-
rent roses, vectors, or other means.

current cycle—A complete set of tidal current
conditions, as those occuring during a tidal
day, lunar month, or Metonic cycle.

current diagram—A graphic presentation

showing the speed of the flood and ebb
currents and the times of slack and strength

56

B

over a considerable stretch of the channel
of a tidal waterway, the times being
referred to tide or current phases at some
reference station.

current meter—A device for determining the
velocity of flowing water by ascertaining
the speed at which a stream of water
rotates a vane or wheel.

current rose—A graphic presentation of cur-
rents for speci?iref areas, utilizing arrows at
the cardinal and intercardinaF compass
points to show the direction toward which
the prevailing current flows and the percent
frequency o? set for a given period of time.
The arrows on some presentations may be
further subdivided (by thickness or pat-
tern) to designate categories of current

speeds.

curvature correction—1. (astronomy) A cor-
rection applied to the mean of a series of
observations on a star or planet to take
account of the divergence to the apparent
ath of the star or planet from a straight
tine. 2. (geodesy) The correction applie? in
some geodetic work to take account of the
divergence of the surface of the earth
(spheroid) from a plane. In geodetic spirit
leveling, the cffects of curvature amf of
atmospheric refraction are considered
together, and tables have been prepared
from which combined corrections can be

taken.

curvature of earth—(obstruction to line of
sight) The offset from the tangent to the
curve, as a result of the curvature of the
earth and refraction combined.

curvature of field—An aberration affecting the
longitudinal pesition of images off the axis
in such a manner that objects in a plane
perpendicular to the axis are imnaged in a
curved or dish-shaped surface.

curve-See degree of curve; exterior to a
curve; interior to a curve; middle point;
point of compound curvature; point of
curvature; point of cusp; point of inflec-
tion; point of intersection; point of reverse
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curvature; point of tangency; point of
vertical curve; point of vertical tangent;
spiral curve; transition curve; vertical curve.

curve of alignment—A line connecting two
points on the surface of the spheroig, and
defined by the condition that at cvery
point the azimuths of the two end points
of the line differ by exactly 180°. A curve
of alignment is a line of double curvature
slightly less in length than the normal
section lines connecting its two end points.

curve of cqual bearing—A curve connecting all
points at which the great-circle bearing of a
given point is the same.

curve to spiral (PCS)—The common point
between the circular arc and the tangent

spiral.

curved-path error—The difference between
the ﬁength of a ray refracted by the
atmosphere and the straight e distance
between the ends of the ray.

curvilinear coordinates—Any linear coordi-
nates which are not Cartesian coordinates.
Frequently used curvilinear coordinates are
polar coordinates and cylindrical coordi-
nates.

cut—1. An observation between two points,
one of which is known. Also, a graphic
representation of such an observation. See
also interscction; resection. 2. A printed
sheet of specific symbols used in cartog-
raphy, sucE as swamp, sand, route markers,
etc. 3. A section of the right-of-way of a
line of communication, such as a road or
railroad, that has been excavated in order
to reduce the grade (vertical inclination) or
to allow sufficient lateral clearance for the
roadbed, as on the side of a hill. 4. A
notch, passage, or channel worn by natural
action, as of water.

cut line—The guide line sketched on a photo-
graph to indicate where it should be cut or
torn in order to form the best possible
match of detail with the photographs
immediately adjacent to it when laying a
mosaic.
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cutoff cylinder—An accessory apparatus, used
in standardization operations to refer the
end of a base tape or bar standard to a
ground mark.

cutoff line—A survey line run between two or
more stations on a linear traverse for the
purpose of producing a closed traverse of
that part of the survey.

cut tape—Sec subtracting tape.

cutting positive—A printing on glass of the
contour drawing used to make the etched
zinc plate. A preliminary step in relief
model production.

cylindrical coordinates—A system of curvilin-
ear coordinates in which the position of a
point in spacc is determined by (1) its
perpendicular distance from a given line,
(2) its distance from a sclectcdgrcfercnce
plane perpendicular to this line, and (3) its
angular distance from a selected reference
line when projected onto this planc. Also
called circular cylindrical coordinates;
cylindrical polar coordinates.

cylindrical equal-area map projection—A cy-
lindrical map projection upon a cylinder
tangent to a sphere, showing the geographic
meridians as a family of equal-spaced
parallel straight lines perpendicular to a
second family of parallel straight lines
which represent the geographic parallels,
and whicﬁ are so spaced as to produce an
equal-area map projection. The equal-area
condition preserves a constant ratio be-
* veen corresponding ground and map
areas. This projection must not be confused
with the Mercator projection to which it
bears some general resemblance.

cylindrical equal-spaced map projection-A
cylindrical map projection upon a cylinder
tangent to a sphere, showing the geographic
meridians as a family of equal-spaced
parallel straight lines perpendicular to a
seccond family of equal-spaced parallel
straiﬁht lines which represent the geo-
graphic parallels. The spacing of the
parallels need not be the same as that of
the meridians.
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cylindrical lens—A lens in which the surfaces which is tangent to (or intersects) the
are segments of cylinders. surface of a sphere, and then developing
the cylinder into a plane.
cylindrical map projection—A map projection
produced by projecting the geographic cylindrical polar coordinates—See ¢ ‘lindrical

meridians and parallels onto a cylinder coordinates.
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D log E curve—See characteristic curve.
daily aberration—See diurnal aberration.
daily inequality—See diurnal inequality.

data-acquisition station—-A ground station
used for performing the various functions
necessary to control satellite operations
and to oﬁtain data from the satellite.

data reduction—Transformation of observed
values into useful, ordered, or simplified
information.

data base-A package of formatted data
developed at the end of specific production
phases in a form which can be further
processed to achieve multiple end products.

data chamber—The portion of a cartographic
aerial camera where ancillary data is
recorded along the film margins. Data
usually includges time, altitude, frame
number and other information required for
idéntification and correlation purposes. It
may include a character data generator
block and extensive binary coded
information to include aircraft position and
camera orientation data.

data element—One of the major categories of
discrete information comprising a data
base.

data file—An organized collection of
information on a discrete subject
structured and formatted in accordance
with specific parameters. A collection of
topographic data bases, for example, would
represent one data file, i.e., the topographic
data file.

date line—See international date line.

datum-1. (general) Any numerical or geo-
metrical quantity or set of such quantities
which may serve as a reference or base for
other quantities. 2. (geodetic) A reference
surface consisting o(g five quantities: the

latitude and longitude of an initial point,
the azimuth of a line from this point, and
two constants necessary to define the
reference spheroid. It forms the basis for
the computation of horizontal-control sur-
veys in which the curvature of the earth is
considered. Also called horizontal control
datum; horizontal datum; horizontal
geodetic datum. 3. (leveling) A level surface
to which elevations are referred, usually,
but not always, mean sea level. Also called
vertical datum; vertical control. Sec also
Cape Canaveral datum; Department of
Defense World Geodctic System; European
datum; hydrographic datum; Indian datum;
international low water; local datum; lower
low water datum; low water datum; low
water springs datum; model datum; North
American datum of 1927; photographic
datum; preferred datum; Pulkovo 1932
datum; reference line; sea level datum of
1929; sounding datum; tidal datum; Tokyo
datum; world geodetic system.

datum-centered ellipsoid—The ellipsoid that
gives the best tit to the astrogeodetic
network of a particular datum, and hence
does not necessarily have its center at the
center of the earth.

datum level-A level used as a reference from
which heights or depths are reckoned. Also
called datum plane; reference level;
reference plane.

datum line—See reference line.

datum plane—See datum level.

datum point—Any point which can serve as a
reference or base for the measurement of
other quantities. Also called reference
point.

datum transformation—-The systematic elimi-
nation of discrepancies between adjoining
or overlapping triangulation networks from
different datums by moving the origins,
rotating, and stretching the networks to fit
each other.
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day—The duration of one rotation of the
earth, or occasionally another celestial
body, on its axis. It is measured by
successive transits of a reference point on
the celestial sphere over the merixfian, and
each type takes its name from the
reference used. See also apparent solar
day; astronomical day; calendar cay; civil
day; constituent day; Julian day; iunar
ty; mean solar day; sidereal day; solar
y.

deadbeat—See apericdic.
deadbeat compass ~See aperiodic compass.

Decca—A trzde name for a radio phase-
comparison system which uses a master and
slave stations to establish a hyperbolic
lattice and provide accurate position-fixing
facilities. .

Decca chart—A chart showing Decca lines of
position.

December solstice—See winter solstice.

declination—1. In a system of polar or
spherical coordinates, the angle at the
origin between a line to a point and the
cquarorial plane, measured in a plane
perpendicular to the equatorial plane. 2.
The arc between the equator and the point
measured on a great circle perpendicuE\r to
the equator. 3. (astronomy) The angular
distance to a body on the celestial sphere
measured north or south through 90° from
the celestial equator along the hour circle
of the body. Comparable to latitude on the
terrestrial sphere. 4. Often used as a
shortened term for magnetic declination
although this use is not preferred. Sce also
grid declination; grid magnetic angle;
prrallel of declination; solar declination.

declination difference—The difference be-
tween two declinations, particularly
between the declination of a celestial body
and the value used as an argument for
entering a table.

declination of grid north—See grid declina-
tion.

declination of the sun—See solar declination.
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declinatoire—A combined magnetic compass
and straightedge, suitable for use on a
planctable to mark the magnetic meridian.
Also called box compass; trough compass.

declinometer—A magnetic instrument similar
to a surveyor’s compass, but arranged so
that the line of sight can be rotated to
conform with the needle or to any desired
setring on the horizontal circle. Used in
determining the magnetic declination.

definition—1. (photography) Degree of clarity
and sharpness of an image. A subjective
measure of density. 2. (optics) Sec
resolving power.

deflecting force —See Coriolis force.

deflection angle—1. (surveying) A horizontal
angle measured from the prolongation of
the preceding line to the following line.
Deflection angles to the right are positive;
those to the left are negative. 2. (photo-
grammetry) A vertical angle, measured in
the vertical plane containing the flight line
by which the datum of any modgel in a
stercotriangulated strip departs from the
datum of the preceding model.

deflection angle traverse—A survey, usually an
open traverse, in which the measurement is
made on the deflection angle of each
course or leg from the direction of the
preceding leg. See also deflection angle,
definition 1.

deflection anomaly—The difference between
an uncorrected value of the deflection of
the vertical as determined by observation
and the value after being corrected in
accordance with certain assumptions made
with reference to the physical condition of
the geoid.

deflection of the plumb line—Deflection of
the plumb line ﬁas the same value as the
deflection of the vertical except the sign of
the value is reversed. See also deflection of
the vertical.

deflection of the vertical-The angular dif-
ference, at any place, between the upward
direction of a plumb line (the vertical) and
the perpendicular (the normal) to the
reference spheroid. This difference seldom
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exceeds 30 seconds. Often expressed in two
components, meridian and prinie vertical.
Also called deflection of the plumb line;
station error. See also astrogeocfctic deflec-
tion; gravimetric deflection; topographic
deflection.

deflection of the vertical correction—The cor-
rection due to deflection of the vertical,
resulting from irregularities in the density
and form of the carth. Deflection of the
vertical affects all astronomic observations.

degaussing range—A station for determining
magnetic signatures of ships and other
marine craft. Such signatures are used to
determine required degaussing coil current
settings and other required corrective
action.

degenerate amphidromic system—A system of
cotidal lines whose center or nodal
(no-ud~) point appears to be located on
land rather 1o in the open ocean.

degree of curve—The number of degrees of
angular measure at the cei.er of a circle
subtended by a chord 100 feet in length. In
highway surveying, a 100-iuot arc is some-
times used instead of a 100-foot chord in

defining degrec of curve.

densification network—Triangulation stations
based on a long-line triangulation scheme
but with shorter station-to-station distances
established to ircrease the accuracy of
geodetic observations and data.

densitometer—An instrument which is used
for measuring light (either transmitted or
reflected) in terms cf density tolerances. A
numbered scale allows numerical readings
of specific areas for comparison or control
purposes.

density —1. (photography) A measure of the
degree of blackening of an exposed film,
plate, or paper after gevelopment, or of the
dircct image (in the case of a printout
material). It is defined strictly as the
logarithm of the optical opacity, where the
opacity is the ratio of the incident to the
transmitted (or reflected) light. It varies
with the use of scattered or specular light.
See also contrast; characteristic curve. 2.
(cartography) The amount of detail shown
on a map or chart. Density varies with scale

and the nature of the area being compiled.
3. (survey) The number of control points in
a given survey or area.

density altitude—Basic pressure altitude
corrected for temperature; the vertical
distance of the aircraft above an imaginary
surface containing all points having a
barometric pressure of 1013 millibars at
15° centigrade. '

density exposure curve—See characteristic
curve.

Department of Defense World Geodetic
System (DoD WGS 66)—A unified world
datum based on a combination of all
available astrogeodetic, gravimetric, and
satellite tracking observations.

Department of Defense libraries—Primary
Department of Defense source files,
responsible for maintaining all current
source data pertaining to designated
subjects, and for related servicing to
Department of Defense and other
authorized agencies.

departure—1. (plane surveying) Tle ortho-
graphic projection of a line on an cast-west
axis of reference. The departure of a line is
th- difference of the meridian distances or
longiindes of the ends of the line. It is east
or positive, and sometimes termed the
vasting, for a line whose azimuth or bearing
i in the northeast or southeast quadrant; it
is vest or negative, and sometimes termed
the westing, for a line whose azimuth or
bearing is in the southwest or northwest
quadrant. Also called longitude difference.
2. (navigation) The distance between two
meridians at any given parallel of latitude,
expressed in linear units, usually nautical
mifes; the distance to the east or west made
good by a craft in proceeding from one
point to another.

dependent resurvey—A resurvey for accom-
plishing a restoration based on the original
conditions according to the records. The
dependent resurvey is made, first, by
identifying existing corners and other
reco ize§ and acceptable points of control
of the original survey and, second, by
restoring It'ie missing corners by pro-
portionate measurements in harmony with
the original survey. This type of resurvey is
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used where thereisa fair agreeinent between
the conditions on the ground and the
records of the original survey. Titles, areas,
and descrif)tions silould remain unchanged.

Contrasted with independent resurvey.

depressed pole—The celestial pole below the
horizon, of opposite name to the latitude.
Contrasted with elevated pole.

depression angle—See angle of depression.

depression contour—A closed contour de-
limiting an area of lower elevation than the
surrounding terrain. Directional ticks extend
from the contour in a downhill direction.

depth—The vertical distance from a given
water level (usually low water) to the bed
of a sca, lake, or river, or to a point or
object below the water surface.

depth curve—A line on a map or chart
connecting points of equal depth below the
hydrographic datum. Also called isobath.

depth number—A numerical value placed
upon a depth contour to denote its depth
relative to a given datum. Also a depth
sounding as it appears on a chart.

depth of field—The distance between the points
nearest and farthest from the camera which
are imaged with acceptable sharpness.

depth of focus—The distance that the focal
flane can be moved forward or backward
rom the point of exact focus, and still give
an image of acceptable sharpness. Alsc

called focal range.

deﬁth of isostatic compensation-The depth
elow sea level at which the condition of
equilibrium known as isostasy is complete.

descending node-The point at which a
planet, Flanetoid, or comet crosses the
ecliptic from north to south, or a satellite
crosses the equator of its primary from
north to south. Opposite of ascending
node. Also called southbound node.

descending vertical angle—See angle of de-
pression.

description—1. A term for the formal pub-
lished data of each triangulation station,
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bench mark, etc. The data include informa-
tion of the location and type of mark and
enable anyone to go to the immediate
locality and identify the mark with
certainty. 2. (cadastral surveying) A
document listing the metes and bounds of a
property. 3. (USPLS) The description of a
unit or units of land according to the
approved township plat.

descriptive name or term—Written
information on a map or chart used to
specify the nature of a physical or cultural
feature. Compare with toponym.

detail points—Selected identified points,
especially on oblique photographs, used to
assist in correctly positioning features
displaced as a result of elevation.

detailing—(surveying) The process of tieing
topographic details to the control net.
Objects to be located in a survey may range
from single points to meandering streams
and complex geological formations.

detection—In phctointerpretation, the mere
act of discovering the existence of an
object.

develop (development)-In photography, to
subjl:ct to thepaction of chemica.Fr aglzn¥s for
the purpose of bringing to view the
invisible or latent image produced by the
action of light on a sensitized surface; also,
to produce or render visible in this way.

developable—A surface that can be flattened

to E)rm a plane without compressing or
stretching any part of it, such as a cone or
cylinder.

deviation—The angular difference between
magnetic and compass headings. Also called
magnetic deviation. See also residual devia-
tion.

diacritical mark—A graphic symbol einployed
in conjunction with a written letter or
character which alters the phonological
and/or grammatical meaning of the letter
or character.

diaional check—Measurements made across
the opposite corners of the basic frame of a
map projection to insure the accuracy of its
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construction, or to establish and/or check
the scale of reproduction.

diagram on the plane of the celestial
equator—See time diagram.

diagram on the plane of the celestial
meridian—A diagram in which the local
celestial meridian 2ppears as a circle with
the zenith at the top, and the horizon asa
horizontal diameter. See also time diagram.

diagram on the plane of the equinoctial—-See
time diagram.

diameter—(magnification) See magnifying
power.

diameter enlargement—A term used to indi-
cate the degree of enlargement of original
copy. A one-diameter enlargement of a 4-
by 5-inch original would be 8 by 10 inches.
Compare with times (X ) enlargement.

diapositive—(photogrammetry) A positive

pﬁ(())tograph on a transparent medium,
usually glass. The term is generally used to
refer to a transparent positive on a glass
plate used in a plotting instrument, a
projectos, or a comparator.

diapositive printer—A photographic device for
producing diapositives from aerial nega-
tives. See also contact printer; fixed-ratio
projection printer; reduction printer.

difference of elevation—The vertical distance
between two points, or the vertical distance
between the level surfaces that pass
through the two points.

difference of latitude—1. The shorter arc of
any meridian between the parallels of two
places, expressed in angular measure. 2.
(plane survey) The difference of latitude of
tﬁe two enJ; of a line is frequently called
the latitude of the line, and defined as the
orthographic projection of the line on a
reference meridian. The latitude (as above
defined) of the middle of a line is also
referred to as the latitude of the line.

difference of longitude—The smaller angle at
the pole or the shorter arc of a parallel
between the meridians of two places,
expressed in angular measure.
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differential aberration—The difference be-
tween the aberration of stars and that of a
moving object (e.g., a satellite). Also called
parallactic aberration.

differential distortion—The resultant dimen-
sional changes in length and width in any
medium. See also differential shrinkage.

differential leveling—The process of measuring
the difference of elevation between any
two points by spirit leveling.

differential shrinkage—The difference in unit
contraction along the grain structure of the
material as compared to the unit contrac-
tion across the grain structure; frequently
refers to photographic film and papers and

to map materials in general.

differential temperature—A natural error in
surveying whereby temperature variations

in the instrument cause readinf errors that
cannot be detected. It is usually caused by
direct sunlight on the instrument which can
be minimized by shading the instrument
during survey operations.

diffraction—(optics) The bending of light rays
around the edges of opaque oE'ects. Due to
diffraction, a point of light seen or
projected through a circular aperture will
always be imaged as a bright center sur-
rounded by light rings of gradually
diminishing intensity. Such a pattern is
called a diffraction disk, airy disk, or

centric.

diffuse reflection—Any reflection process in
which the reflected radiation is sent out in
many directions usually bearing no simple
relationship to the angle of incidence.
Contrastedp with specular reflection. Also

called diffusion.

diffusion—See diffuse reflection.

digitized terrain data—Transformation of
elevation information from maps or photos
to x, y, z digital coordinates and storage of
these data on magnetic tape.

dihedral anFle—The angle between two inter-
secting planes.

dimensional stability—Ability to maintain
size; resistance to dimensional changes
caused by changes in moisture content and
temperature.
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diopter—A unit of measurement of the power
of a lens, especially a spectacle-type lens.
The power in diopters equals the reciprocal
of the focal length in meters; thus, a lens
whose focal length is 20 cm has a power of
5 diopters.

dioptric system—(optics) An optical system
containing only refractive elements
(lenses).

dip—1. The vertical angle, at the eye of an
observer, between the horizontal and the
line of sight to the visible horizon. Also
called dip of the horizon. 2. The angle
between the horizontal and the lines of force
of the earth’s magnetic field at any point.
Also called inclination; magnetic dip; mag-
netic latitude; magnetic inclination. 3. The
first detectable decrcase in the altitude of a
celestial body after reaching its maximum
altitude on or near meridian transit.

dip angle—1. (surveying) The vertical angle of
the observation point between the plane of
the true horizon and a sight line to the
apparent horizon. 2. (photogrammetry)
The vertical angle, at the air station,
between the true and the apparent horizon,
which is due to flight height, ecarth

curvature, and refraction.

dip circle—An instrument for measuring mag-
netic dip. It consists essentially of a dip
needle, or magnetic needle, suspended in
such manner as to be free to rotate about a
horizontal axis.

dip correction—See height-of-eye correction.
dip equator—Sce magnetic equator.

dip needle—See magnetic dip needle, defini-

tion 1.
dip of the horizon —See dip, definition 1.
dip pole—See magnetic pole.

direct angle—An angle measured directly be-
tween two lines, as distinguished in transit
traverse from a deflection angle.

direct leveling—The determination of dif-
ferences of elevation by means of a
continuous series of short horizontal lines.
Vertical distances from these lines to
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adjacent ground marks are determined b
direct observations on graduated rods wit
a leveling instrument equipped with a spirit
level.

direct measurement—Any measurement ob-
tained by applying a tape to a line or a
protractor to an angle, or by turning an
angle with a transit; especially applicable to
surveying. Contrasted with indirect
measurement.

direct motion—The apparent motion of a
planet or other object eastward among the
stars.

direct observation—A measure of the quantity
whose value is desired, such as a single
measure of a horizontal angle.

direct photography—Photography in which
the image of a subject is recorded directly
by the camera in the conventional manner.

direct radial plot—See direct radial triangula-
tion.

direct positive—A positive image obtained
directly without the use of a negative.

direct problem -The determination of the
eodetic position of the end point and the
Eack azimuth at position two when the
iven information is the latitude and
E)ngitude of position one, along with the
forward azimuth and the distance between

the two points.

direct radial triangulation—A graphic radial
triangulation made by tracing the direc-
tions from successive radial centers directly
onto a transparent plotting sheet rather
than laying the triangulation by the
templet method. Also called direct radial
plot.

direct-scanning camera—A type of panoramic
camera wherein the lenses swing or rotate
about the rear nodal point at a given rate.

direct telescope—A telescope is said to be
direct when it is in its normal position.

direct vernier—A vernier scale which has
sEaces or divisions slijhtly shorter than
those of the primary scale. The numbers on

the vernier scale coincide with the numbers
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on the primary scale.

direction—The position of one point relative
to another without reference to the
distance between them. Direction may be
either three-dimensional or two-
dimensional, the horizontal being the usual
plane of the latter. Direction is usually
indicated in terms of its angular distance
from a reference direction. See also great-
circle direction; grid direction; horizontal
direction; 1agnetic direction; Mercator
direction; relgerence direction; relative
direction; true direction.

direction angle—In tracking, the angle be-
tween the antenna base line and an
imaginary line connecting the center of the
base line with the target.

direction instrument theodolite—A theodolite
in which the graduated horizontal circle
remains fixed during a series of observa-
tions, the telescope being pointed on a
number of signals or objects in succession,
and the direction of each read on the circle,
usually by means of micrometer micro-
scopes. Direction instrument theodolites
are used almost exclusively in first- and
second-order triangulation. Also called
direction theodolite.

direction method of adjustment—(triangula-
tion and traverse) A method of adjustment
of observations which determines correc-
tions to observed directions. The direction
method is used in the adjustment of
triangulation figures which are composed
of overlapping triangles.

direction method of determining astronomical
azimuth—The determination of the astro-
nomical azimuth of a line by measuring,
with a direction theodolite, the horizontal
angle between a selected star and a suitable
mark, and applying that angle to the
azimuth of the star computed for the
epoch of the observation.

direction method of measuring horizontal
angles—Sec direction method of observa-
tion.

direction method of observation—A method
of observing angular relationships wherein
the graduated circle is held in a fixed

position, and the directions ot the various
signals are observed around the horizon.
Thus, directions are pointin whereby
angles are found by the di?;erenccs in
directions. Also called direction method of
measuring horizontal angles.

direction of gravity—Sce direction of the
force of gravity.

direction of relative movement—The direction
of motion relative to a reference point,
itself usually in motion.

direction of the force of gravity—The direc-
tion indicated by a Flumbline. It is
perpendicular to the surface of the geoid.
Also called direction of gravity.

direction of tilt—The direction (azimuth) of
the principal plane of a photograph. Also,
the direction of the principal line on a
photograph.

direction theodolite—See direction instrument
theodolite.

discrepancy—A difference between results of
duplicate or comparable measures of a
quantity. The difference in computed
values of a quantity obtained by difFerent
processes using data from the same survey.

dispersion—The separation of light into its
component colors by its passage through a
diffraction grating or by refraction such as
that provided by a prism.

displacement—1. (cartography) The hori-
zontal shift of the plotted positions of a
topographic feature ?rom its true position,
caused by required adherence to prescribed
line weights and symbol sizes. 2. Any shift
in the position of an image on a photo-
graph which does not alter the perspective
characteristics of the photograph (i.e., shift
due to tilt of the photograph, scale change
in the photograph, and relief of the objects
photographeg;. See also refraction disp{ace-
ment; relief displacement; tilt displace-
ment; x-cisplacement; y-displacement.

display—The graphic presentation of the
output data of any device or system.

distance—The spatial separation of two
points, measured by the length of a line
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joining them. See also electrical distance;
external distance; falling; great-circle
distance; grid length; ground distance;
hyperfocal  distance; interpupillary  dis-
tance; plus distance; principal distance;
projection distance; relative distance;
rhumb-line distance; slant range; sun-zenith
distance; tangent distance; time-distance;
zenith distance.

distance angle—An angle in a triangle opposite
a side used as a base in the solution of the
triangle, or a side whose length is to be
computed.

distance-measuring equipment (DME)—See
electronic distance-measuring equipment.

distance-m- asuring equipment (DME) sta-
tion—A term applied to a ground station
complex of the SECOR system. Also
shoran, hiran, and shiran ground stations.

distant points—Similar to tie points but which
appear only on the obliques facing ourtward
on the perimeter of a compilation. Distant
points unite the sets of a strip into a flight
unit; but, unlike tie points, do not serve to
join several flight strips together.

distance prorate rule—A method of balancing
a survey. A rule for holding angles to their
recorded values and prorating the lengths
of the lines in the traverse; operated by
locating the bearings t¢ a convenient
meridian, preferably the closing line of the
traverse, and prorating the dimensions
through a trigonometric process.

distortion—Lens aberrations affecting the
positions of images from their true relative
positions. Also called lens distortion. See
also aberration; angular distortion; differ-
ential distortion; film distortion; image
distortion; image motion compensation
distortion; linear distortion; panoramic
distortion; radial distortion; scan positional
distortion; tangential distortion; tipped
panoramic distortion.

distortion compensation—(photogrammetry)
In a double-projection direct-viewing

plotter systeni, that correction applied to
offset the effect of radial distortion
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introduced in an original negative by the
objective lens of an aerial camera.

distortion curve—A curve representing the
linear distortion characteristics of a lens: it
is plotted with image radial distance from
the lens axis as abscissas and image radial
displacements as ordinates.

distribution map—A map which shows the
geographic arrangement of a specific
product, commodity, or formation.

disturbing function—See disturbing potential,
definition 2.

disturbing potential—1. (geodesy) Th: differ-
ence between the gravity potential of the
actual earth and the potential function of
the normal gravity. Also called potential
disturbance; potential of disturbing masses;
potential of random masses. 2. (astronomy)
The difference between the total gravita-
tional potential and the potential per-
taining to a spheric 1 mass distribution.
Also called disturbing function.

diumal—Having a period of, occurring in, or
related to a day.

diurnal aberration—Aberration resulting from
the rotation of the earth on its axis. The
value of diurnal aberration varies with the
latitude of the observer and ranges from
zero at the poles to 0.31 second of arc at
the equator. Also called daily aberration.

diurnal age—See age of diurnal inequality.
diurnal arc—See astronomical arc.

diumnal circle—The apparent daily path of a
celestial body, approximating a parallel of
declination.

diurnzl constituent—Any tide constituent
whose period aﬂ)proximates that of a lunar
day (24.84 solar hours). See also con-
stituent.

diurnal inequality—The difference in heiﬁhts

and durations of the two successive igh
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waters or of the two successive low waters
of each day; also, the difference in speed
and direction of the two flood currents or

the two ebb currents of each day. Also
called daily inequality.

diurnal motion—The apparent daily motion of
a celestial body.

diurnal parallax —See geocentric parallax.

diurnal variation—That component of a deter-
minable magnitude which passes through a
complete cycle in one day.

divergence —(leveling) The difference between
the numerical values of two runnings over
the same section of a line of levels.

diverging lens—See negative lens.

dodging—(photography) The process of
holding Eack ight from certain areas of
sensitized material to avoid overexposure
of these areas.

domestic map—A map of an area within the
limits of the United States.

Doppler effect—The apparent change in
tj:equency of radiant energy, as of sound
waves, when the distance between the
source and the observer or receiver is

changing. Also called Doppler shift.

Doppler navigation—1. A system which
gzasures g‘r’:ﬁnd speed and J:'ift by means
of electronically generated signals emitted
from aircraft and reflected from the
terrain. 2. A system which determines
positions based on the Doppler effect of
satellite signals.

Doppler shift—See Doppler effect.

double burn—The intentional exposure of two
or more line and/or halftone negatives in
succession and register on the same
sensitized surface. Not to be confused with
double exposure, which is usually uninten-
tional. /lso called double shooting. See
also composite.

double-center theodolite—See repeating
theodolite.

double centering—A method of prolonging a
line from a fixed point whereby the
backsight is taken with the telescope direct.
The instrument is plunged, and the
foresight is made with the telescope
inverted. The point at which the vertical
crosshair intersects the hub is then marked.
The transit is then rotated to take a
backsight on the fixed point with the
telescope inverted, the foresight is made
with the telescope direct, and a second
projected point 1s marked on the hub. A
point midway between the two marked

ints is the ‘rue point on the prolonged
ine. Also called double sighting; double
reversion; double reversing; reversing in
azimuth and altitude; wigrjing in on line;
working in on a line.

double corners—(USPLS) Normally the two
sets of corners along a standard parallel; the
standard township, section, and quarter-
section corners pfaced at regular intervals
of measurement; additionally, the closing
corners established on the line at the points
of intersection of the guide meridians,
range, and section lines of the surveys
brought in from the south.

double interpolation—Deriving a value from
tabulated computations where two
roportions may be required, as in an
Eour-angle observation of Polaris for
azimuth, where an interpolation is made
suitable to the time factor, another to
arrive at a result conforming with the
latitude of the observing station.

double meridian distance—The algebraic sum
of the perpundicular distances from the
two ends o[f’ any line of a traverse to the
initial, or reference, meridian.

double-model stereotemplet—A templet repre-
sentative of the horizontal plot of two
adjacent stereoscopic models that have
been adjusted to a common, though
random scale.
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double-optical projection stereoplotter—See

double-projection  direct-viewing stereo-
plotter.
double-projection direct-viewing stereo-

plotter—A class of st..eoplotters employin
the principle of projecting the images o%
two correctly oriented overlapping aerial
photographs onto a reference datum so the
resultant images may be viewed directly
without additional optical system support.
Also called double-optical projection
stereoplotter.

double proportionate measurement—A meth-
od for restoring a lost corner of four town-
ships or a lost interior corner of four sec-
tions. It is based nn the principle that
monunicnis north and south should control
the latitudinal position of a lost corner, and
monuments east and west shou!d control
the longitudinal position. In thic method
the intluence of one identified original
corner is balanced by the control of a
corresponding original corner upon the
opposite side of a particular missing corner
which is to be restored, each identified
original corner being given a controlling
weight inversely proportional to its
distance from the lost corner.

double reversing—See double centering.
double reversion—See double centering.

double-rodded line—A line of differential
levels wherein two sets of turning points,
one high and one low, are used to give
independent measures between bench
marks.

double shooting—See double burn.
double sighting—See double centering.

double-target leveling rod—Any target rod
having graduations on two opposite faces.

double zenith distance—A value of twice the
zenith distance of an object, obtained by

observation and not by mathematical
process.
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azimuthal
azimuthal map projection having two poles.

doubly

map projection—An

dove prism—A prism which reverts the image
but does not deviate or displace the beam.
A given angular rotation of the prism about
its longitudinal axis causes the image to
rotate through twice the angle. Also called
rotating prism.

draconic month—See nodical month.

drafting—The art of drawing from given
speciﬁcations.

drafting guide—See guide.

drainage—In mapping, all features associated
with water, such as shorelines, rivers, lakes,
marshes, etc.

drainage pattern—The pattern or overall
appearance made by the network of
drainage features on a map or chart.

drag—1. (theodolite) A slight movement of
tt.e raduated circle of a theodolite
p:»d--.od by the rotation of the alidade. 2.
See atmospheric drag.

drift—1. The lateral shift or displacement of a
ship or aircraft from its course, due to the
action of wind or other causes. 2. Aerial
photography obtained under this condition
produces successive photographs whose
edges are parallel %ut sidestepped. 3.
(precessior) See total drift.

drift angle—The angle, in degrees, between the
intended course and the track of a ship or
aircraft. Drift angle is designated right or
left to indicate the direction of drift.

drift station—A term sometimes used in
shoran operations to designate the ground
station anut which the aircraft flies during
arc navigation. The second ground station
is then referred to as the rate station.

dummy-1. A preliminary drawing or layout
showing the position of illustrations and
text as they will appear in the final
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reproduction. 2. A sct of blank pages made
up to show the size, shape, and general

style of a book, booklet, or pamphlet.

dummy pendulum—A pendulum of similar
construction to the working pendulums
cxcept that it is cquipped with a
thermometer and is fastened rigidly in the
recciver so that it cannot swing during
obscrvations. The dummy pcncFulum is
subject to the same temperature conditions
as the working pendulums, and is used in
detcrmining their temperature when in use.

dumpy level-A leveling instrument which has
its telescope permanently attached to the
leveling base, either rigidly or by a hinge
that can be manipulated by a micrometer
screw.

duplex base-ine measuring apparatus—A con-
tact base-line measuring apparatus,
composed of two disconnected bars, one of
brass and the other of stecl, cach 5 meters
in length and so arranged as to indicate the
accumulated difference of length of the
measures from the brass and steel com-
ponents.

duplicate level line—A line of spirit leveling
composed of two single lines run over the
same routce, but in opposite directions, and
using different turnig points.

duplicate negative—A negative made from an
original negative or from a positive. The
duplicate negative may be a true reproduc-
tion of the original or a reproduction
possessing greater or less contrast. With
dircct positive materials, chemical reversal
process, and duplicating film, it is not
always necessary to make a positive to
obtain a duplicate negative.

dynamic correction—The quantitly that must
be added to the orthometric clevation of a
point to obtain its dynamic number.
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dynamic elevation—Elevation expressed in
length units, but determined by dynamic
number.

dynamic gravity meter—A type of gravity
instrument in which the period of oscilla-
tion is a function of yravity and is the
quantity directly observed.

dynamic height—A height derived by dividing
the geopotential number by a constant,
usually the value of normal gravity at 45°
latituj’c.

dynamic map—A map designed to show
motion, action, or change. Contrasted with
static map.

dynamic number—The work required to raisc
a unit mass from sca level to a given point,
cxpressed in absolute units.

dynamic temperaturc correction—(pendulum)
The correction to the observea period of a
pendulum for the rate of change of its
temperature.

dynamical mecan sun—A fictitious sun con-
ceived to move castward along the ecliptic
at the average rate of the apparent sun.

dyne—A force which, acting on a mass of one
gram, imparts to that mass an accelcration
of onc centimeter per second per sccond.
The dync is the unit of force of the cg.s.
system of units. Until about 1930, the
dyne was used by the U.S. Coast and
Geodetic Survey in stating values of
gravity. Since that time, gravity has been
reported in terms of the gal, the c.g.s. unit
ofPacccleration.
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earth-centered ellipsoid—A reference ellipsoid
whose geometric center coincides with the
earth’s center of gravity and whose semi-
minor axis coincides with the earth’s
rotational axis.

earth-fixed coordinate system—Any coordi-
nate system in which the axes are
stationary with respect to the earth.

earth inductor—An instrument designed for
use in magnetic surveys to determine
magnetic dip. In principal, the instrument
is a small dynamo by which the electrical
flow can be introduced to the coil of the
instrument. The presence or absence of
current is indicated by a galvanometer
which provides for direct reading of
magnetic dip.

earth inductor compass—A compass de-
pending for its indications upon the current
generated in a coil revolving in the earth’s

magnetic field.

earth satellite—A body that orbits about the
earth; specifically, an artificial satellite
placed in orbit by man.

earth tide—A periodic movement of the
earth’s crust caused by tide-producing
forces of the moon and sun.

easement curve—See spiral curve.

easting—1. (grid) A linear distance eastward
from the vertical grid line which passes
through the origin (or false origin) of a Erid
system. See also false easting. 2. (plane
surveying) See departure, definition 1.

east point—See prime vertical plane.
ebb tide—The portion of the tide crcle

between high water and the following Jow
water. Also called falling tide.

Preceding page blank

eccentric—Not having the same center.
eccentric anomaly —See anomaly, definition 3.
eccentric error—Centering error.

eccentric reduction—(triangulation) The cor-
rection which must Ee applied to a
direction observed by an instrument with
either the instrument or signal (swing), or
both, eccentric, to reduce the observed
value to what it would have been if there
had been no eccentricity. Also called
eccentricity correction.

eccentric signal—A signal (target) which is not
in the same vertical line with the station
which it represents.

eccentric station—A survey point over which
an instrument is centered and observations
made, and which is not in the same vertical
line with the station which it represents
and to which the observations will be
reduced before being combined with
observations at other stations. In general,
an eccentric station is established and
occupied when it is impracticable to
occupy the station center, or when it
becomes necessary in order to see points
which are not visible from the station
center.

eccentricity—1. Amount of deviation from a
center. See also eccentric station. 2.
(surveyor’s compass) An effect caused by
one or a combination of the following
conditions: a straight line through the ends
of the magnetic needle fails to pass thiough
the center of rotation of the needle; the
center of rotation of the needle is not
coincident with the center of figure of the
graduated circle; the line of sight fails to
pass through the vertical axis of the
instrument. 3. The ratio of the distances
from any point of a conic section to a
focus an!the corresponding directrix.
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eccentricity correction—(triangulation) See
eccentric reduction.

eccentricity of alidade—The distance between
the center of figure of the index points on
an alidade and the center of figure of the
graduated circle. See also eccentricity of
instrument.

eccentricity of circle—The distance between
the center of figure of a graduated circle
and its center of rotation. See also
eccentricity of instrument.

eccentricity of ellipse—The ratio of the
distance between the center and a focus of
an ellipse to the length of its semimajor
axis.

eccentricity of instrument—The combination
of eccentricity of circle and eccentricity of

alidade.

eccentricity of spheroid (ellipsoid) of revolu-
tion—The eccentricity of an ellipse forming
a meridional section of the spheroid.

echo—See blip.
echogram—See fathogram.

echo sounder—An echo sounding instrument
used for depth ineasurements in water.

echo sounding—A method for measuring
depths indirectly by recording the time
interval require! for sound waves to go
from a source of sound near the surface to
the bottom and back again.

echo timing—The measurement of time
required for a short train of energy waves
to travel the round-trip path from an
originating station to a reflector, or
transponder.

eclipse—1. The reduction in visibility or
£sappearancc of a non-luminous boc{y by
passing into the shadow cast by another
non-luminous body. 2. The apparent
cutting off, wholly or partially, of the light
from a luminous body by a dark body
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coming between it and the observer. See
also annular eclipse; lunar eclipse; solar
eclipse.

eclipse year—The interval between two suc-
cessive conjunctions of the sun with the
same node of the moon’s orbit.

ecliptic—The great circle formed by the inter-
section of the plane of the earth’s orbit
around the sun (or apparent orbit of the
sun around the earth) and the celestial

sphere.

ecliptic coordinate system—See ecliptic sys-
tem of coordinates.

ecliptic latitude—See celestial latitude.
ecliptic longitude—See celestial longitude.

ecliptic meridian—A circle on the celestial
sphere containing points of the same
celestial longitude.

ecliptic node—See node.

ecliptic parallel-A circle on the celestial
sphere containing points of the same
celestial latitude.

ecliptic pol.- distance—The complement of
the celestial latitude.

ecliptic pole—On the celestial sphere, either of
the two points 90° from the ecliptic.

ecliptic system of coordinates—A system of
curvilinear celestial coordinates which uses
the ecliptic as the primary reference plane
and the ecliptic meridian through the
vernal equinox as the secondary plane. The
points 90° from the ecliptic are the north
and south ecliptic poles. Angular distance
north or south of the ecliptic analogous to
latitude, is celestial latitude. Celestial
longitude is measured eastward along the
ecligtic from the vernal equinox through
360°.

editing—The process of checking a map or
chart in its various stages of preparation to
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insure accuracy, completeness, and correct
preparation from and interpretation of the
sources used, and to assure legible and
precise reproduction. Edits are usually
referred to by a particular production
phase, such as compilation edit, scribing
edit, etc.

effective area—For any aerial photograph that
is one of a series in a fright strip, that
central part of the photograph delimited by
the bisectors of overlaps with adjacent
photographs. On a vertical photograph, all
images within the effective area have less
disp%acement than their conjugate images

on ..djacent photographs.

effective earth radius—See effective radius of
the earth.

effective focal length (EFL)-Sec principal
distance, definition 1. '

effective radius of the earth—A ‘ictitious
valie for the radius of the eaich, used in a
lace of the geonietrical radius to correct
?or atmospheric refraction when the index
of refraction in the atmosphere changes

linearly with height.

Egault level-A French instrument having the
spirit level attached to a level bar which
also carries wyes in which the telescope
rests.

electrical distance—Length measured in terms
of the distance traveled by radio waves in
unit time.

electrical survey-net adjuster (ESNA)-A
device used for obtaining least-squares
adjustments of level, traverse, and vertical
angle nets through the medium of an
analogous electrica%net.

electronic bearing—A bearing obtained by
means of electronic equipment.

electronic control-Control obtained by
electronic devices.

electronic distance-measuring (EDM) equip-
ment—Devices that measure the phase

difference between transmitted and re-
turned (i.e., reflected or retransmitted)
clectromagnetic waves, of known fre-
quency and speed, or the round-trip transit
time of a pulsed signal, from which
distance is computed. A wide range of such
equipment is available for surveying and
navigational use. Also called distance-
measuring equipment (DME). See also
electronic position indicator; Electrotape;
Geodimeter; hiran; laser; lorac; SECOR;
shoran; sonar; Tellurometer.

electronic line of position—A line of position
established by means of electronic
equipment,.

electronic-position-indicator (EPI)—A type of
electronic distance measuring equipment
used primarily in hydrographic surveying.
The offshore range has been extended from
the limits of shoran distances to more than
500 miles by use of EPI.

electronic refraction—The refraction due to
the effects of the atmosphere and the
ionosphere, which introduce appreciable
changes in the quantities measured by
means of electronic devices, such as in the
hase differences measured with inter-
Ferometers, in the rate of change of phase
measured with the Doppler systems, and in
the change in phase between the times of
transmitting and receiving a signal by the
ranging instruments.

electronic sketchmaster—See universal analog
photographic rectification system.

electronic surveying—Any survey utilizing
electronic equipment.

electronic telemeter—An electronic device
that measures the phase difference or
transit time between a transmitted electro-
magnetic impulse of known frequency and
speed and its return,

Electrotape—A trade name for a precise
electronic surveying device which transmits
a radio-frequency signal to a responder unit
which in turn retransmits the signal back to
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the interrogator unit. The time lapse
between original transmission and receipt
of return signal is measured and displayed
in a direct digital readout for eventual
reduction into a precise linear distance. It
operates on the same principal as the
Tellurometer.

elements of a fix—The stpecific values of the
coordinates used to detine a position.

elevated pole—The celestial pole above the
horizon, agreeing in name with latitude.
Contrasted with depressed pole.

elevation—Vertical distance from a datum,
usually mean sea level, to a point or object
on the earth’s surface. Not to be confused
with altitude which refers to points or
objects above the earth’s surface. See also
adjusted elevation; assumed ground eleva-
tion; checked spot elevation; critical eleva-
tion; difference of elevation; field eleva-
tion; fixed elevation; mean ground eleva-
tion; orthometric elevation; preliminary
elevation; spot elevation; standard eleva-
tion; supplemental elevation; unchecked
spot elevation.

elevation angle—See angle of elevatior.

elevation meter—A mechanical or electro-
mechanical device on wheels that measures
slope and distance, and automatically and
continuously integrates their product into
difference of elevation.

elevation tints—See hypsometric tinting.

11/10 peg adjustment —See peg adjustment.

ellipsoid—A surface whose plane sections
(cross sections) are all ellipses or circles, or
the solid enclosed by such a surface. See
also datum<eatered ellipsoid; earth-

centered ellipsoid; triaxial ellipsoid.

ellipsoid of revolution—See ellipsoid of rota-
tion.

ellipsoid of rotation—The surface generated
by an ellipse rotating about one of its axes.
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See also oblate spheroid; prolate spheroid.
Also called ellipsoid of revolution.

clipsoidal height—The height above the
reference ellipsoid, measured along the
ellipsoidal outer normal through the point
in question. Also called geodetic height.

ellipsoidal reflector—A mirror surface which
conforms to a portion of an ellipsoid of
revolution. Principally employed in several
thes of stereopEytter projectors such as
the ER-55.

ellipticity of an ellipse—The ratio between the
cfifference in length of the semi-axes of an
ellipse and its semimajor axis.

ellipticity of the spheroid—See flattening (of
the earth).

elongation—The angular distance of a body of
the solar system from the sun; the angle at
the earth between lines to the sun and
another celestial body of the solar system.
See also greatest elongation.

emergency run—See tide-over run.

emergent nodal point—See nodal point, defi-
nition 1.

empirical orientation (rectification)—The
composited rectified adjustments of mag-
nification, swing, easel tilt, y-displacement,
and x-displacement used to correctly
recreate the exact conditions in the
projected image that existed in the negative
at the instant of exposure.

emulsion—A suspension of either light-
sensitive s'lver salts, Diazos, or . photo-
polymers, in a colloidal medium which is
used for coating films, plates, and papers.

emulsion-to-base—A contact exposure in
which the emulsion of the copying film is
on the side of the film opposite to that in
contact with the sheet being copied. See
also emulsion-to-emulsion.
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emulsion-to-emulsion—A contact exposure in
which the emulsion of the copying film is
in ccutact with the emulsion of the sheet
being copied. See also emulsion-to-base.

end lap—See forward lap.

engineer’s chain—Similar to a Gunter’s chain
except that it is 100 feet in length and
contains 100 links, each 1 foot long.
en%ineer's level—Any of a group of precision
eveling instruments for establishing a
horizontal line of sight, used to determine
differences of elevation.

engineering map—A map showing information
that is essential for pinnin an engineering,
project or development and for estimating
its cost.

engineering survey—A survey executed for the
purpose of obtaining information that is
essential for planning an engineering
project or development and estimating its
cost. The information obtained may, in
part, be recorded in the form of an
engineering map.

engraver—See scriber.

engraver subdivider—A specially designed
scribing instrument which permits the
selection of uniform tick spacing in
subdividing or ticking map projections.

enlargement—A negative, diapositive, or print
made at a scale larger than the original.
Also called blowup.

enlargement factor—See scale of repro-
duction.

enlargement/reduction diagram—Chart show-
ing the necessary lens extension and copy
board extension required for various
enlargements and reductions.

enroute chart—A chart of air routes in specific
areas that shows the exact location of
electronic aids to navigation, such as
radio-direction-finder stations, radio and
radar marker beacons, and radio-range
stations. Formerly called radio facility
chart.
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cntrance pupil-The image of the aperture
stop formed by all the itns elements on the
object side ot the aperture stop.

entrance window—The image of the field stop
formed by all the lens elements on the
object side of the field stop.

Eotvos effect—A vertical force experienced by
a body moving in an east-west direction on
the rotating earth. In gravity
measurements, a positive correction is
applied if moving eastward, and a negative
correction if moving westward.

ephemeris—A publication giving coordinates
of celestial bodies at uniform time
intervals; the coordinates are usually given
for one calendar year. A publication giving
similar information in a if)orm suitable for
use by a navigator is called an almanac. An
ephemeris is also a statement, not
necessarily in a publication, presenting a
correlation of time and position of celestial

bodies.

ephemeris time—The uniform measure of time
defined by the laws of dynamics and
determinec{ in principal from the orbital
motions of the planets, specifically in the
orbital motion of the earth as represented
by Newcomb’s “Tables of the Sun.”

epipolar plane—(photogrammetry) Any plane

which contains the epipoles; therefore, any

Elane containing the air base. Also called
asal plane.

epipolar ray—The line on the plane of a
photogra;_ph joining the epipoﬁ: and the
image of an object. Also expressed as the
trace of an epipolar plane on a photograph.

epipoles—In the perspective setup of two
photographs (two perspective projections),
the points on the pfz’mes of the photographs
where they are cut by the air base
(extended line joining the two perspective
centers), In the case of a pair o?etruly
vertical photographs, the epipoles are
infinitely distant from the principal
points.
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epoch—1. A particular instant for which
certain data are given. 2. A given period of
time during which a series ofgrclatcd acts or
events takes place. 3. An arbitrary moment
in time to which ineasurements of position
for a body or orientation for an orbit are
referred.

equal-altitude observations—Observations of
celestial objects at a fixed aititude (such as
by an astrolabe) taken at more or less
uniformly spaced azimuths around the
horizon.

equal-altitude observations of the sun-
Azimuth observations that consist of
measuring horizontal angles from a
southerly reference point to the sun’s limbs
at an identical vertical angle, if measured to
the right limb in the a.m., then the angle
should be measured to the left limb in the
p-in. The same limb should be observed in
vertical angle. The mean of the two
horizontal angles, with small correction for
the change in the sun’s declination during
the interval from the a.m. to the p.m.
readings, gives a resulting horizontal angle
to the meridian.

equal-area map projection—A map projection
having a constant area scale. Such a
rojection is not conformal and is not used
For navigation. Also called authalic map
projection; equivalent map projection.

equation—Sce anFIe equation; azimuth equa-
tion; correlate equation; condition
equation; error equation; Euler’s equation;
Laplace equation; latitude equation; length
equation; longitude equation; lunar equa-
tion; normal equation; observation
equation; parametric equations; perpen-
dicular equation; personal equations; side
equation; side equation tests.

equation of the equinox—The difference be-
tween the mean and true right ascensions of
a body on the equator, thus the difference
betv.een mean and apparent sidereal time.

equation of time—The algebraic difference in
hour angle between apparent solar time and
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mean solar time, usually labeled + or — as
it is to be applied to mean solar time to
obtain apparent solar time.

equator—The great circle on the earth midway
between the poles and in a plane perpen-
dicular to the earth’s axis of rotation. It is
the line of 0° latitude. See also astro-
nomical equator; celestial equator;
fictitious equator; galactic equator;
geodetic equator; geomaFnetic equator;
grid equator; lunar celestial equator;
magnetic equator; oblique equator; trans-
verse equator.

equator system—See celestial equator system
of coordinates.

equatorial axis—1. The diameter of the earth
described between two points on the
equator. 2. (astronomy) A telcscoEc
mounting axis oriented parallel to the
earth’s rotational axis.

equatorial bulge—The excess of the earth’s
equatorial diameter over the polar diameter.

equatorial chart—1. A chart of c?uatorial
areas. 2. A chart on an equatorial projec-
tion.

equatorial cylindrical orthomorphic chart—
See Mercator chart.

equatorial cylindrical orthomorphic map
projection —See Mcrcator map projection.

equatorial diameter—The diameter of the
carth at the great circle comprising the
terrestrial equator.

cquatorial gravity value—The mean accelera-
tion of fravity at the equator,
approximately equal to 978.03 cm/sec?.

cquatorial horizontal parallax—The angle at a
celestial object subtended by the equatorial
semi-diameter of the earth used to indicate
the distance of the object from the earth.

equatorial intervals—The angles, expressed in
units of time, between the various lines




which compose the reticle of an astro-
nomical transit and the mcan position of
those lines.

cquatorial map projection—A map projection
centered on the equator.

equatorial node—Either of the two points
where the orbit of the satellite intersects
the equatorial plane of its primary.

equatorial radius—The radius assigned to the
great circle comprising the terrestrial
. equator.

equatorial satellite—A satellite whose orbit
plane coincides, or almost coincides, with
the earth’s equatorial plane.

equatorial stars—Stars having declinations
close to zero and whose diurnal path.is a
parallel of declination close to the cquator.
Equatorial stars, because of their
apparently greater speed of travel, arc
preferred for time and longitude determina-
tions.

cquatorial system—Sce celestial

; system of coordinates.

cquator

equiangular spiral—See rhumb line.

cquiangulator—An optical instrument, em-
ploying a 60° prism, used to determinc
astronomic latitude and longitude by
e?lual altitudes of heavenly bodies when
the time of a prime meridian
(Greenwich) is known at the place of
observation.

equigeopotential surface—See cquipotential
surface.

equilibrium—A state of balance between
forces. A body is said to be in equilibrium
when the vector sum of all forces acting
upon it is zero.

equilibrium spheroid—The shape that the
earth would attain if it were entirely
covered by a tideless occan of constant

depth. Sce also geoid.

which

assumes an ideal earth which has no

cquilibrium  theory—A hypothesis
continental barriers and is uniformly
covered with water of considerable depth.
It also assumes that the water responds
instantly to the tide-producing forces of
the moon and sun to form a surface in
cquilibrium and moves around the earth
without viscosity or friction. Compare with

geoid.
cquinoctial—See celestial equator.

equinoctial colure—The hour circle through
the equinoxes.

equinoctial day—See sidereal day.
equinoctial point—See equinox.

equinoct ial system of  coordinates—See
cclestial equator system of coordinates.

cquinoctial year—Sce tropical year.

equinox—One of the two points of inter-
section of the ecliptic and the celestial
equator, occupied Ey the sun when its
declination is 0°. Also called equinoctial
point. Sce also autumnal equinox; mean
cquinox; vernal equinox.

equipotential surface—A surface having the
same potential of gravity at every point.
Also called level surface. Sec also geoid;
geop; geopotential surface.

equiscalar—A surface along which a scalar
quantity has a constant value.

equivalent focal length-The distance
measured along the lens axis from the rear
nodal point to the planc of best average
definition over the entire field used in the
acrial camera.

cquivalent map projection -Sce equal-arca map
projection.

cquivalent scale—The relationship which a

small distance on a graphic bears to the
corresponding distance on the carth,
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expressed as an equivalence, such as 1 inch
(on the graphic) equals 1 mile (on the
ground). Also called verbal scale.

equivalent vertical photograph—A theoreti-

cally, truly-vertical photograph tzkcn at the

same camera station with a camera
whose focal length is equal to that of a
camera taking a corresponding tilted

photograph.

crect image—An image that appears upright,

or in the same relative position as the
object.

erecting telescope—An observer sees objects

right side up when looking through an
erecting telescope and upside down when
looking through an inverting telescope. The
eyepiece in the optical system of an
erecting telescope usually has four lenses,
and the eyepiece in the optical system of
an inverting telescope has two lenses.
Contrasted with inverting telescope.

erratic error—An error caused by an in-

complete element in an instrument, such as
backlash in a gear train. See also instrument
error.

error—1. The difference between an observed

or computed value of a quantity and the
ideal or true value of that quantity. 2. A
class of small inaccuracies due to imperfec-
tions in equipment or techniques, sur-
rounding conditions, or human limitations;
not to be confused with blunders or
mistakes. See also absolute error; accidental
error; actual error; accumulative error;
blunder; chronometer error; circuit closure;
clamping error; collimation error; coinpass
index error; com ensating error; constant
error; curved-path error; eccentric error;
erratic error; graduation error; gross error;
index error; inherited error; instrument
error; mistake; natural error; orthometric
error; periodic error; personal error;
sointing error; positional error; principal-

istance error; principal-point error;
prismatic error; probable error; residual
error; resultant error; shade error;
systematic error.
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error equation—The probability equation

which expresses the laws of the occurrence
of accidental errors. This equation
expresses the relationship between
observed values, plus first-order correction
terms, and thcoretical values. The error
equation is the basis of the method of least
squares, used in the adjustment of observa-
tions for determining the most probable
value of a result from those observations.

error of closure—1. (general) The amount by

which a quantity obtained by a series of
related measure~ents differs ({om the true
or fixed value of the same quantity. Also
called closing error; closure. 2. (angles) The
amount by which the actual sum of a series
of angles fails to equal the theoretically
exact value of that sum. Also called angular
error of closure. 3. (azimuth) The amount
by which two values of the azimuth of a
line, derived by different surveys or along
different routes, fail to be exactly equal to
each other. Also called azimuth error of
closure. 4. (leveling) The amount by which
two values of the elevation of the same
bench mark, derived by different surveys or
through different survey routes or by
independent observations, fail to be exactly
equal:l> to each other. Also called leveling
error of closure. See also circuit closure. 5.
(loop) The error in the closure of a survey
on itself. Also called loop error of closure.
6. (horizon) The amount by which the sum
of a series of adjacent measured horizontal
angles around a point fails to equal exactly
360°. Measurement of the last angle of the
series is called closing the horizon; also
called closure of horizon; horizon closure.
7. (triangle) The amount by which the sum
of the three observed angles of 1 triangle
fails to equal exactly 180° plus the
srherical excess of the trian%le. Aiso called
closure of triangle; triangle closure; triangle
error of closure. 8. (traverse) The amount
by which a value of the position of a
traverse station, as obtained by computa-
tion through a traverse, fails to agree with
another value of the same station as
determined by a different set of observa-
tions or routes of survey. Also called
closure of traverse; error of survey;




horizontal closure error; traverse error of
closure. See also linear error of closure;
relative error of closure.

error of collimation—See collimation error.

error of observation—The difference between
an observed value of a quantity and a value
adopted as representing the ideal or true
value of that quantity.

error of run—(micrometer) The difference, in
seconds of arc, between the intended value
of one turn of the micrometer screw and its
actual value as determined by measuring
the space between two adjacent gradua-
tion marks of the «circle with the
micrometer. Also called run; run of
micrometer.

error of survey—See error of closure, defini-
tion 8.

error of the mean—Equal to the standard
error of the sample divided by the square
root of the number of items sampled.

escape and evasion graphic—A map, chart, or
other graphic, usually produced on a
lightweight durable material, specifically
designef to guide personnel to safety from

enemy-held territory.
establishment—See lunitidal interval.

establishment of the port—The average
interval between upper and lower lunar
transit near time of new and full moon and
the next high water. See also lunitidal
interval. Also called common establish-
ment; high water full and change; vulgar
establishment.

etch—1. To remove selected areas of the
emulsion either chemically or manually. 2.
Chemical treatment of a f;thographic late
to make non-printing areas grease-repelilent
and water-receptive or to produce the
image on deep-etch plates. 3. An acid
solution mixed with the dampening
fountain water on an offset press to help
control ink on the pressplate.

etch slip—A pencil-shaped abrasive used in
removing unwanted marks on a metal

pressplate. Also called snakeslip.

etched zinc plate—An etched copy of the
contour drawing of the base map, used
as the guide in cutting the stepped
terrain base of a model for making relief

models.

Eulerian angles—A system of three angles
which uniquely define with reference 1>
one coordinate system (e.g., earth axes) the
orientation of a second coordinate system
(eg., body axes). Any orientation of the
second system is obtainable from that of
the first by rotation through each of the
three angles in turn, the sequence of which
is important.

Euler’s equation—A relation in a parabolic
orbit involving two radii vectors, their
chord, and the time interval between them.

Euler’s theorem—A mathematical expression
to obtain the radius of curvature of a
normal section in any azimuth on the
refercnce ellipsoid. The azimuth angle, and
the radius of curvature in the meridian and
in the prime vertical must be known.

European datum-The initial point of this
system is located at Potsdam, Germany.
Numerous national systems have been
joined into a large datum based upon the
International ellipsoid which was uriented
by the astrogeodetic method. The
European and African triangulation chains
have been connected and the gap of the
African arc measurement from Cairo to
Cape Town has been filled. Thus, all of
Europe, South Africa, and North Africa are
molded into one system. Through common
survey stations, it was also possible to
convert data from the Russian Pulkovo
1932 system to the European datum and,
as a result, the Eurovean datum includes
triangulation as far east as the 84th
meridian. Additional ties across the Middle
East have permitted connection of the
Indian and Euvropean datums. See also
preferred datum.
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evection—A perturbation of the moon in its
orbit due to the attraction of the sun. This
results in an increase in the eccentricity of
the moon’s orbit when the sun passes the
moon’s line of apsides and a decrease when
perpendicular to it. See also lunar
inequality, definition 1.

Everest spheroid (ellipsoid)—A reference
ellipsoid having the following approximate
dimensions: semimajor axis—6,377,276.3
meters; flattening or ellipticity—1/300.80.

exaggerated stereo—See hyperstereoscopy.

exchange agreement—An approved agreement
between two or more organizations to
furnish each other speci?ied mapping,
charting, and geodetic data as published, or
on a request basis. Compare with mapping
agreement.

existent corner—(USPLS) A corner whose
position can be identified by verifying the
evidence of the monument or its
accessories, by reference to :he description
that is contained in the field notes; or
whose position can be determined from an
acceptable supplemental survey record,
some physical evidence, or testimony.

existing data—Source material and/or
information assumed or known to be in the
possession of a given source and subject to
“off-shelf’ collection, as in contrast to data
obtained by operational field surveys.

exit pupil-The image of the aperture stop
formed by all the lens elements on the
image side of the aperture stop.

exit window—The imaFe of the field stop
formed by all the lens elements on the

image side of the field stop.

ex-meridian altitude—An altitude of a celestial
body near the celestial meridian of the
observer, to which a correction is to be
applied to determine the meridian altitude.

ex-meridian observation—Measurement of the
altitude of a celestial body near the

80

|

celestial meridian of the observer, for
conversion to a meridian alcitude; or the
altitude so measured.

experience radar prediction—The determina-
tion of size, shape, and relative intensity of
radar returns and a determination of radar
shadow and no-return areas based primarily
on the radar knowledge and experience of
the individual making the prediction
rether than on proven formulas, power
tables, or graphs. Also celled art-work
prediction.

explement—The difference between an angle
and 360 degrees.

exploratory survey—A survey executed for
the purpose of obtaining general informa-
tion concerning areas about which such
information is not a matter of record.

exposure—1. The total quantity of light
received per unit area on a sensitized platc
or film; may be expressed as the product of
the lignt intensity and the exposure time.
2. The act of exposing a light-sensitive
material to a light source. 3. One individual
picture of a strip of photographs.

exposure interval—The time required between
successive exposures of a series of photo-
%raphs for the purpose of obtaining desired

orward lap.
exposure station—See camera station.

exposure time—The time during which a
ight-sensitive material is subjected to the
action of light

extended color—See bleed.

extension—1. (survey) See prolongation. 2.
(photogrammetry) Extending existing
control from a controlled area into an area
without control. The term is usually
further qualified as horizontal or vertical
according to the primary purpose. See also
cantilever extension. Also called horizontal
extension; horizontal/vertical extension;
vertical extension.
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extension of control—Execution of additional
control from existing control by any

method.

exterior orientation—The determining (ana-
lytically or in a photogrammetric instru-
ment) of the position of the camera station
and the attitude of the taking camera at the
instant of exposure. In stereoscopic
instrument practice, exterior orientation is
divided into two parts, relative and
absolute orientation. Also called outer
orientation. See also resection, definition 3.

exterior perspective center—See perspective
center.

exterior to a curve—Any area adjaccnt to a
curve lying toward its convex side; the area
not included within the circle of which the
curve is part of the circumference.

external distance—The distance from the
vertex of a circulzr curve to the middle
point of the curve.

external error—See theoretical error.

3

extra foresight—(leveling) The rod reading
made at an instrument station in a line of
levels and on a leveling rod standing on a
bench mark or another point not in the
continuous line of levels. In spirit leveling
there may be one or more extra foresights
from a single instrument station or setup,
but there can be only one backsight and
one foresight from any one instrument
station.

extrapolation—The process of estimating the
value of a quantity beyond the limits of
known values by assuming that the rate cr
system of change between the last few
known values continues.

eye base—See interpupillary distance.

eyepiece—In an optical device, the lens group
which is nearest the eye and with which the
image formed by the preceding elements is
viewed.

eyepiece micrometer—See ocular micrometer.
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f-number—See relative aperture.

face~The emulsion side of a ne%ative or
layout plate, or the printing surface of a
plate.

factored transparency—A system ot radar
simulation which utilizes a pair of
photographic images on a glass plate or
plates to store topographic and radar
reflection data. The data are scanned by a
flying-spot scanner cathode ray tube, and
the gensity of the images is read by two
photo-multiplier tubes. The two planar
dimensions of the two images are the x and
y dimensions of the topographic and
reflectance data respectively. The densities
of the reflectance images are used to store
the intrinsic strengﬁ\ of radar target
reflectance. The images are identical in
their x and y values but separated in one
dimension by the optical spacing of the
dual readour system. Also caYled land mass
simulator plate

falli.3—{USPLS) The distance, measured
along an established line from its
intersection with a random line, to a corner
on which the random line was intended to
close.

falling tide—See ebb tic'.:.
false bearing—The difference between the true

bearing and thv back bearing caused by the

convergence of meridians.

false easting—A value assigned the central
meridian of a coordinate system to avoid
the inconvenience of using negative
departures. See also grid coordinates.

false horizon—A line resembling the visible
horizon, but above or below it.

Preceding page blank
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false northing—A value assigned the origin of
northings, or grid coordinates, to avoid the
inconvenience of using negative
coordinates. See also grid coordinates.

false origin—An arbitrary point to the south
and west of a grid zone from which grid
lines are numbered, and from which grid
distances are measured eastward and
northward. Compare with grid origin.

false stereo—See pseudoscopic stereo.

fan cameras—An assembly of three or more
cameras syste. tically disposed at fixed
angles relative to each other so as to
rovide wide lateral coverage with over-
Elpping images.

fathogram—A graphic record of depth
measurements obtained by echo-sounding
equipment. Also calied echogram.

fathom curve—See depth curve.
fathom line—See depth curve.
trade name for an echo

Fathometer—A
sounder.

Faye anomaly —See free-air anomaly.
Faye correction—See free-air correction.

featheredging—1. (cartography) The
technique of grogressively dropping
contours, to avoid congestion on steep
slopes, and tapering the line weight near
the end of the contour to be dropped. Also
called feathering. 2. (photomosaicking) The
thinning of overlapping edges of
photographs before assembling into a
mosaic in order to make match lines less
noticeable. When overlapping edges are
feathered, shadows and sharp changes in
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contrast are reduced or eliminated. Also
called feathering,

feathering—Se 2 featheredging.

felt side—The top or smooth side of paper
that is contacted by the felt belt for
extraction of moisture during manufacture.
This is the correct side of the paper for
printing.

fence—1. A line of readout or tracking
stations for pickup of signals from an
orbiting satellite. 2. A line or network of
radar or radio stations for detection of a
satellite in orbit.

fermenting dough theory—See Pratt-Hayford
theory of isostasy.

fiber optics—A device for relaying an image
by means of a large number of transparent
fibers (filaments) by multiple total internal
reflection. The fibers are most commonly
glass and less often a highly transparent
plastic. Each fiber carries only one element
of the image, so that the image is a mosaic
in which the cell size is the fiber cross
section rather than a continuous picture.

fictitious—In cartography, pertaining to or
measured from an arbitrary reference line.

fictitious equator—A reference line serving as
the origin for measurement of fictitious
latitude.

fictitious graticule-The network of lines
representing fictitious parallels and
fictitious meridians on a map or chart. See
also oblique graticule; transverse graticule.

fictitious latitude—Angular distance from a
fictitious equator. It may be called
transverse, oblique, or grid latitude
depending upon the type of fictitious
equator.

fictitious longitude-The arc of fictitious
equator between the prime fictitious
meridian and anv given fictitious meridian.
It may be called transverse, oblique, or grid
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longitude depending upon the type of

fictitious meridian.

fictitious loxodrome—See fictitious rhumb
line.

fictitious loxodromic curve—See fictitious
rhumb line.

fictitious meridian—One of a series of great
circles or lines used in place of a meridian
for certain purposes. It may be called
transverse, oblique, or grid meridian
depending upon the type of fictitious
meridian. See also prime fictitious
meridian.

fictitious parallel-A circle or line parallel to a
fictitious equator, connecting all points of
equal fictitious latitude. It may be called
transverse, oblique, or grid parallel
depending upon the type of fictitious
equator.

fictitious pole-One of the two points 90°
from a ?ittitious equator. It may be called
transverse or oblique pole depending upon
the type of fictitious equator.

fictitions rhumb line—A line making the same
obiique angle with all fictitious meridians.
It may be called transverse, oblique, or grid
thumb line depending upon the type of
fictitious meridian. Also called fictitious
loxodrome; fictitious loxodromic curve.

fictitious sun—A fictitious point termed the
mean sun, which is imagined to move at a
uniform rate along the equator, its rate of
motion being such that it makes one
apparent rcvo%ution around the carth in the
same time as the actual sun—that is, in one
year.

fictitious year—The period between successive
returns of the sun to a sidereal hour angle
of 80° (about January 1). The length of the
fictitious year is the same as that of the
tropical year, since both are based upon the
position of the sun with respect to the
vernal equinox. Also called Besselian year.




fiducial axes—The lines joining opposite
fiducial marks on a photograph. The x-axis
is generally considered to Ec the one nearly

parallel with the line of flight.

fiducial mark{s)-1. (surveying) An index line
or point. A line or point used as a basis of
reference. 2. (photogrammetry) Index
markers, usually four in number, rigidly
connected to the camera lens through the
camera body, which form images on the
negative deZi’ning the princiEal point of a
photograph. Also, markers in any
instrument which define the axes whose
intersection fixes the principal poirt of a
photograph and fulfills the requirements of

interior orientation.

field calibration-A term generally applied
where only a combination of field and
office computer techniques are available to
check instrument accuracy. Adjustments,
other than normal operator adjustments,
cannot be made during field calibration.

field check—The operation of checking a map
compilation manuscript on the ground.
Compare with field classitication.

field classification--Field inspection and
identification of features which a map
compiler is unable to delineate; identifica-
tion and delineation of political boundary
lines, place names, road classifications,
buildings hidden by trees, and so forth.
Field cFassification may be included as part
of the control survey effort and normale is
completed prior to the actual stereo-
compilation phase. See also field
inspection.

field comparator—-A short line whose length is
measured with accuracy and precision, and
is used to check the lengths of apparatus
(tapes) used in the actua% field operations.
Also called comparator base.

field completion--A combination of field
inspections or surveys, either before or
after compilation, to classify and complete
the map content, correct erroneous data,
and add information such as names, civil
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bou:idaries, and similar classification data.
Its purpose is to fillin or confirm that
portion of a map manuscript prepared by
stereocompilation.

field contouring—Contouring a topographic
map by field methods accomplished by
planctazlc surveys on a prepared base.
Generally, this operacion applies to terrain
unsuitable for contouring by photo-
grammetric methods. See also contour

sketching.
field control—See ground control.

field correction—Adjustments made to field
measurements, such as angles or distances,
to correct for geometric or length
discrepancies.

field correction copy—A map or tracing
Frcpared in the field, delineating corrections
or subsequent reproduction of a map.

field elevation—An elevation taken from the
field computation of a line of levels.

field inspection—The process of comparing
aerial photographs with conditions as they
exist on the ground, and of obtaining
information to supplement or clarify that
which is not readily discernible on the
photographs themselves. Also called
classification survey.

field intensity—See field strength.

ficld of view—See angle of view.

field position—A position computed while
field work is in progress to determine the
acceptability of the observatinus or to
provide a preliminary position for other

pur poses.
field standardization of tape—The comparison

of the length of a tape to be used for
survey measurements with the length of a
standard tape, to determine the true length
of the former.

field stop-The physical element (such as a
stop, diaphragm, or lens periphery) of ar
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optical system which limits the field of
view covered by the system. Sec also
aperture stop.

field strength—For any physical field, the flux
density, intensity, or gradient of the field
at the point in question. Also called field
intensity.

figure adjustment—(survey) The adjustment
of a single chain of triangles made to satisfy
the requirement that the sum of the angles
in cach triangle equals 180°, and in the case
of a quadrilateral that the sum of the angles
equa?s 360°. An office computation.

figure of the earth—See geoid.

filar micrometer—A device attached to a
telescope or microscope, consisting of a
wire thread (filament) connected with a
screw in such manner that as the screw is
turned, the wire moves through a
continuous succession of parallel positions,
all in the focal plane of the instrument.

film—A ‘lm base which is coated with a
light sensitive emulsion for use in a camera
or priating frame. See also aerial film;
cartographic film; stable-base film; strip
film; topographic base film.

film base—(photography) A thin, flexible,
transEarent sheet of stable plastic material
to which a light-sensitive emulsion may be

applied.

film distortion—The dimensional changes
which occur in photographic film with
changes in humicﬁty or temperaturc, or
from aging, handling, or other causes.

film mosaic—See panel base.

film negative—See negative, definition 1.
film positive—See positive, definition 1.
film titling—See titling.

filter—Any transparent material which, by
absorption, selectively modifies the light
transmitted through an optical system.
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final composite~A composite of the principal
color separations made after all corrections
have been made.

firing chart—Map, photomap, or grid sheet
showing the relative horizontal and vertical
positions of batteries, base points, base
point lines, check points, targets, and other
details needed in preparing firing data.

historical

first approximation chart—See

chart.
first of Aries—See vernal equinox.

first-order bench mark—A bench mark
connected to the datum (usually mean sea
level) by continuous first-order leveling.

first-order level-A leveling instrument which
meets the following criteria: the scasitivity
of the level bubble vial must be 10" of arc
or less per division of 2mm; the instrument
must be constructed of low ecxpansion
metal to minimize the effect of unequal
heating; the objective lens must have an
effective opening of at least 40mm and a
magnification of 40X .

first-order level.ng—Spirit leveling conforming
to the following criteria: All firsi-order
leveling to be divided into secticns of 1
kilometer to 2 kilometers in length; each
section to be leveled over in both forward
and backward directions; the results of the
two runnings over a section not to differ by
more than 4.0 millimeters times the square
root of the length of the section in
kilometers (4.0 millimezers K), the
equivalent of which is 0.017 feet times the
square root of the length of the section in
miles (0.017 feet \/M). Formerly known as
precise leveling and leveling of high
precision.

first-order traverse—A survey traverse which,
by itself, forms a closed loop, or which
extends between adjusted positions of
other first-order control surveys and has a
closing error in position not greater than
0.158V/K or 1/25,000 whichever is smaller.
The criteria prescribed for attaining the




required accuracy and precision for taped
wraverse are as follows: The probable error
of any main-scheme angle shall not exceed
t 1.5"; the number of angle stations
between astronomic-azimuth stations shall
be 10 to 15 in number; the discrepancy per
main-scheme angle station between
astronomic azimuth shall not exceed 1.0";
and the probable error of the astronomic
azimuths shall not exceed ¢+ 0.5'". The
development of electromagnetic and
electro-optical distance measurement
equipment permits the achievement of
traverse accuracies approaching 1 part in
1,000,009. Criteria for electronic traverse
are a function of the inherent instrumental
accuracy and the error of closure desired.
The type of traverse required to produce
closing errors in position of 1 part in
1,000,000 utilizes multiple measurements
of all distances by an electro-optical
instrument, stringent requirements for
angle closures, and 1ore frequent
observation of astronomic positions and
azimuths. SPecifications for these traverses
can be made less stringent depending on
the accuracies required. These traverses will
likely supplant conventional triangulation
methods in future basic control surveys.

first-order triangulation—First-order triangula-
tion was at one time known as primary
triangulation; changed in 1921 to precise
triangulation; and in 1925 to first-order
triangulation. In 1957, new classifications
for this survey were prepared by the
Bureau of the Budget in cooperation with
Federal agencies concerned with control
surveys. They are: Class 1 (special)
Designed for urban surveys, scientific
studies, extremely accurate extended bzse
lines. Minimum specifications include
probable error of closure in length at least
1 in 100,000; average triangle closure not
to exceed 1.0 sec; side checks 1.5 times
tabular difference for 1" log sine of
smallest angle involved, etc. Major
procedures include two-nights horizontal
observations; additional Geodimeter bases,
tightened specifications for observation
rejection limits, observing techniques, and
plumbing towers; maximum strength of
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figure in dcsigninﬁ scheme,, etc. Where
accuracy better than 1 in 100,000 is
desired, above specifications and
procedures are changed in order to meet
the requirements. Class II (optimum) Basic
network of arcs. Minimum specifications
include probable error of closure in length
of 1 in 50,000; side checks 1.5 to 1.0 times
tabular difference for 1" of log sine of the
smallest angle involved average triangle
closure 1.0 sec; maximum triangle closure
3.0 sec, etc. Major procedures include
one-night observations using prescribed
instruments and techniques, strength of
figure, etc. Class III (standard) Used in all
other first-order surveys not needing the
accuracy of class I or II. Minimum
specifications include probable error of
chsure in length of 1 in 25,000; side
checks 2.0 times tabular difference for 1"
of log sine of smallest angle involved,
average triangle closure 1.0 sec; maximum
triangle closure 3.0 sec., etc. Major
procedures include one-night observations
using prescribed instruments and
techniques, strength of figures, etc. This
class of first-order triangulation was
formerly called first-order triangulation
prior to 1957. The results obtained in the
National network using the above
specifications and procedures exceeded 1
part in 50,000 leading to the upgrading and
reclassification of geodetic control surveys.

first-order work —The designation given survey
work of the highest prescribed order of
?recision and accuracy. Such surveys were
ormerly called primary.

first {)oint of Aries—See vernal equinox. Also
called first of Aries.

first tPoint of Cancer—See summer solstice,
definition 1.

first point of Capricornus—See winter solstice,
definition 1.

first point of Libra—See autumnal equinox.

Fischer ellipsoid of 1960-A reference
ellipsoid with two primary uses. In the
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Mercury datum it has the following
approximate dimensions: semimajor axis—
6,378,166.0 meters; the flattening or
ellipticity—1/298.3. In the South Asia
datum the semimajor axis is 6,378,155.0
meters, and the flattening or ellipticity is
1/298.3.

rischer level—-A dumpy level capable of first-
order leveling.

fix—A position determined from terrestrial,
electronic, or astronomical data. Also, the
point thus established.

fixed elevation—An elevation which has been
adopted, either as a result of tide obscrva-
tions or previous adjustment of spirit
leveling, and which is ﬂ.cld at its accepted
value in any subsequent adjustment.

fixed position—See adjusted position.
fixed-ratio pantograph—See pantograph.

fixed-ratio projection printer—A diapositive
rrinter having an optical system in which a
ens is placed between the negative and the
diapositive . plate, the object and image
distances being set at nominal values
according to the laws of optics, but with
freedom of adjustment within narrow
limits, to produce diapositives whose scale
is at a predetermined ratio to the negative
scale.

fixed satellite—See synchronous satellite.

fixing—The process of rendering a developed

photographic image permanent by
removing the unaffected light-sensitive
material.

flare triangulation—A method of triangulation
in which simultancous observations are
made on parachute flares. This method is
used for extending triangulation over lines
too long to be observed by ordinary
methods.

flash apparatus—An auxiliary apparatus nsed
in timing a pendulum during obscrvations
for intensity of gravity.
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flash plate—Sece calibration plate.

flat—1. (lithography) An assembly of photo-
graphic negatives or positives on goldenrod
paper or vinyl acetate for contact exposure
with a sensitized metal pressplate. May
contain illustrations as well as text. See also
layout; key flat. 2. (photography) Lacking
in contrast. 3. (optics) See optical flat.

flat model-Any spatial model which is
capable of being leveled. Contrasted with
warped model.

flat stock—1. Charts or maps which are not
folded and kept for filling official and sales
orders. 2. Flat sheets of map paper as
opposed to roll paper.

flattening (of the earth)—The ratio of the
difference between the equatorial and polar
radii of the earth (semimajor and semi-
minor axes of the spheroid) to its
‘equatorial radius (semimajor axis). Same as
compression; ellipticity of the spheroid.
See also eccentricity othllipse; eccentricity
of spheroid of revolution; ellipticity of an
ellipse.

flexure-1. (pendulum) The bcndinF of a
swinging pendulum, due to its lack of
perfect rigidity. 2. (pendulum support) The
forced movement of a pendulum support
caused by the motion of the swinging
pendulum.

flicker method—1. The alternate projection of
corresponding photographic images onto a
tracing table platen or projection screen, or
into the optical train of a photogrammetric
instrument. 2. (stereoscopy) The alternate
blinking of the eyes and mentally
comparing the appearance of ima%cs in a
sterecoscopic pair to determine differences
between the two photos

flight altitude—The vertical distance above a
given datum, usually mean sea level, of an

aircraft in flight.
flight block—An adjustable unit of photo-

graphic coverage consisting of overlapping
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strips of photography. A minimum size
block consists ot at least three overlapping

flight strips.
flight chart—See route chart, definition 2.

flight information and air facilities data—Data
concerning air fields and seaplane stations
and related information required for the
operation of aircraft.

flight line—A line drawn on a map or chart to
represent the track over which an aircraft is

to fly.

flight line spacing—The distance between
adjacent tracks in a series of parallel aerial

photographic flight strips.

flight map—A map on which arc indicated the
proposed lines of flight and/or positions of
exposure stations. Flight data are plotted
on the best available map of the area.
Generally used for planning purposes.

flight strip—A succession of overlapping aerial
photographs taken along a single course.
Often shortened to strip.

flipping—The act of superimposing and
comparing identical areas of two over-
lapping vertical photographs as an aid in
laying an uncontrolled mosaic.

float gage—Any of the tide or stream gages
which permit diiect reading of changes of
water height by the action of a float,
contained within a restricted pipe or
channel, attached to a graduated tape or
chain.

floating—(cartography) The technique of
making minor adjustments of detail in
order to maintain their proper relative
position.

floating mark—(photogrammetry) A mark
seen as occupying a position in the three-
dimensional space formed by the
stereoscopic fusion of a pair of photo-
graphs and used as a reference mark in
examining or measuring the stereoscopic
model.
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flood control map—A special map, or set of
maps, designed for study and planning the

control of areas subject to inundation.

flood tide-The portion of the tide cycle
between low water and the following high
water. Also called rising tide.

flowline—The slope extending from the
heights along the neatline to the model
datum, at an angle no greater than 45°, to
preclude forming the pi:stic sheet at a 90°
angle at the neatline of a plastic relief map.

fluorescent map-A map reproduced with
fluorescent ink or on fluorescent paper,
which enables the user to read the map in
darkness under ultraviolet light.

flux-gate magnetometer—An instrument
designed to measure the carth’s magnetic
field. Also called saturable reactor.

fluxmeter—An instrument for measuring the
intensity of a magnetic field.

fly leveling—See flying levels.

fly-by-method—(surveying) A technique of
determining approximate elevations where
extremely rugged terrain is encountered.
The principle is identical to the two-base
method except the roving barometers are
air transported and read in the aircraft as it
asses on a level with the topographic
eature whose elevation is rcquirecf.

flying levels—1. A level line run at the close of
a working day to check the results of an
extended line run in one direction only.
Longer sights and fewer setups are used as
the purpose is to detect large mistakes.
Also called fly leveling. 2. Level lines run
with the engineer’s ordinary leveling
equipment but with a distinctly low order
o? accuracy. Error of closure may be

perhaps one foot (or more) times the

square root of the distance in miles.

focal length—A general term for the distance

between the center, vertex, or rear node of
a lens (or the vertex of a mirror) and the

89




-

q__w—-vk:.—

~

point at which the image of an infinitely
distant object comes into critical focus.
The term must be preceded by an adjective
such as ‘“‘equivalent” or “calibrated” to
have a precise meaning. See also back focal
distance; back focal length; calibrated focal
length; effective focal length; equivalent
focal length; nominal focal length.

focal plane—(photography) The plane,
perpendicular to the axis of the lens in
which images of points in the object field
of the lens are focused.

focal-plane plate—A glass plate set in the
camera so that the surface away from the
lens coincides with the focal plane. Its
urpose is to position the emulsion of the
ilm in the focal plane when the film is
physically pressed into contact with the
glass plate. Also called contact glass;
contact plate.

focal point—See focus.
focal range—See depth of focus.

focus—The point toward which rays of light
coriverge to form an image after passing
thrcugﬁ a lens. Also defined as the
condition of sharpest imagery. Also called
focal point; principal focus. See also hyper-
focal distance; sidereal focus.

folding vernier—A single vernier so con-
structed and numbered that it may be read
in either direction.

foot-meter rod— A stadia rod, marked in feet
and tenths on one side, and meters and
hundredths on the other side, used to
determine distances and elevations in one
unit of measurement and to check them by
readings in a different unit.

force function—See potential.

foresight—1. An observation of the distance
and direction to the next instrument
station. 2. (transit traverse) A point set
ahead to be used for reference when
resetting the transit on line or when

wins %
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verifying the alinement. 3. (leveling) The
reading on a rod that is held at a point
whose elevation is to be determined. Also
called minus sight.

forestry map—A map prepared principally to
show the size, density, kind, and value of
trees on a given area.

forming machine—The equipment for
forming, by heat and vacuum, preprinted
plastic maps over a mold representing the
terrain of the area.

form lines—Dashed lines resembling contours,
but representing no actual elevations,
which have been sketched from visual
observation or from inadequate or
unreliable map sources, to show
collectively the shape of the terrain rather
than the e{evation.

formula for theoretical gravity—A formula
ex})ressing gravity on the spheroid of
reference in terms of geographic position, it
being assumed that the spheroid of
reference is a level surface.

forward azimuth-Sec azimuth, definition 1.

forward laﬁ—The overlap between successive
aerial photographs in the same line of

flight. Also called end lap.

found corner—A term adopted by the U.S.
Geological Survey to designate an existent
corner of the public-land surveys which has
been recovere(fby field investigation.

four-pole chain—See Gunter’s chain.

four-rod chain—See Gunter’s chain.

fourth-order traverse—A survey traverse of an
accuracy less than thirdorder traverse. In
fourth-order traverse, angles are observed
with a transit or sextant or are determined
graphically, and distances are measured
with tape, stadia, or wheel.
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fractional scale—See representative fraction
(RF).

fractional section—(USPLS) A section con-
taining appreciably less than 640 acres,
usually as a result of an invasion by a
segregated body of water, or by other land
which cannot properly be surveyed or
disposed of as part of that section. Sections
are also frequently rendered fractional in
closing the surveys on the north and west
bounjaries of the township because
deficiencies in measurement caused by
error of survey or convergence of meridians
are placed in the '2-mile closing against
these township boundaries.

fractional township—(USPLS) A township
containing appreciably less than 36 normal
sections, generally because of invasion by a
segrcgateg body of water, or by other land
which cannot properly be surveyed as part
of that township. Townships may be
rendered fractional also in closing the
public-land surveys on State boundaries, or
other limiting lines.

frame—See exposure, definition 3.

frame camera—A camera in which an entire
frame or format is exposed through a lens
that is fixed relative to the focal plane.
Contrasted with panoramic camera.

framework of control—See survey net.

free-air anomaly—The difference between ob-
served gravity and theoretical gravity which
has been computed for fatitude and
corrected for elevation of the station above
or below the geoid, by application of the
normal rate o‘gchange of gravity for change
of elevation, as in free-air. Also called Faye
anomaly.

free-air correction — Correction factor,
usually expressed as milligals per meter,
which is applied to observed gravity to
reduce the value to sea level. Also called
Faye correction.
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free-swinging pendulum—A pendulum moving
wholly under the influence offravity and
an initial momentum imparted to it by
mechanical or other means. In gravity
work, the initial momentum may be
imparted by drawing the pendulum slightly

out of plumb and then releasing it.

Fresnel lens—A lens which consists of a thin
stepped disc with each step having the
curvature of a much thicker lens. A similar
design would be the roof of a factory that
looks like the teeth of a saw. This pattern,
embossed in plastic, is used to distribute
image (or light) brightness over a given
area.

frilling—Thc separation, along the edges, of
the photographic emulsion %rom its base.

front element—See lens element.

front focal distance—The distance measured
from the vertex of the front surface of the
lens to the front focal point.

front nodal point—See nodal point, definition
1.

front surface mirror—An optical mirror on
which the reflecting surface is applied to
the front surface of the mirror instead of to
the back; i.e., to the first surface of
incidence.

fundamental circle—See primary great circle.

fundamental star places—The apparent right
ascensions and declinations of standard
comparison stars obtained by leading
observatories and published annaally.

fundamental tables, deformation of the geoid
and its effect on gravity—Tables giving the
deformation of the geoid and its effect on
gravity, computed for masses of unit
density extending to various distances
above and below the surface of the geoid.
Fundamental tables serve as the basis for
the preparation of special tables corre-
sponding to particular assumptions
respecting density, isostasy, etc.
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gain-riding  technique—A method of con-
trolling the hiran signal rise time by
maintaining the amplitudc of the receiver
output at the same reference level when
zeroing and measuring distance.

gal-A unit of acceleration equal to 1
centimeter per sccond per second, or 1000
milligals, used in measuring the acceleration
of gravity.

galactic circle—Sce galactic equator.

galactic equator—A great circle of the celestial
sphere, inclined 62° to the celestial equator
and coinciding approximately with the
center line of the Milky Way, constituting
the primary great circle for the galactic
system of coordinates. It is everywhere 90°
from the galactic poles. Also called galactic
circle.

galactic latitude—Angular distance north or
south of the galactic equator; the arc of a
eat circle through the galactic poles,
Eretwccn the galactic equator and a point
on the celestial sphere, measured
northward or southwartffrom the galactic
equator through 90° and labeled N or S to
indicate the direction of measurement.

galactic longtitude—Angular distance east of
sidereal hour angle (SHA) 9474 along the
galactic equator; the arc of the gaFactic
equator or the angle at the galactic pole
between the great circle through the
intersection of the galactic equator and the
celestial equator in Sagittarius (SHA 947 4)
and a great circle it%lrough the galactic

poles, measured eastward from the great
circle through SHA 9474 through 360°.

galactic pole—On the celestial sphere, either
of the two points 90° from the galactic
equator.

galactic system of coordinates—An
astronomical coordinate system using
latitude measured north an! south from
the galactic equator and longitude
measured in the sense of increasing right

Preceding page blank

ascension from 0° to 3560°. The system was
originally defined such that the pole was at
RA=12P40™  Dec=+28°; however, in 1958
the International Astronomical Union
(IAU) introduced the 1AU galactic system
which defined the pole at RA=12"49™,
Dec=27°24'.

galley proof—A proof from type on a galley
before it is made up in pages; also, such
proofs.

gamma—1. (photography) The tangent of the
angle which the straightline portion of the
characteristic curve makes with the
log-exposure axis. It indicates the slope of
the straight-line portion of the curve and is
a measure of the extent of development
and the contrast of the photographic
material. 2. (geomagnetism) A small unit
of maEnetic field intensity generally used in
describing the earth’s magnetic field. It is
defined as being equal to 10° oersted.

gap— (aerial photography) Any space where
aerial photographs fai{ to meet minimum
coverage requirements. This may be a space
not covered by any photograph or a space
where the minimum speci%ired overlap was
not obtained. Also called holiday.

gauss—The centimeter-gram-second
electromagnetic  unit  of  magnetic
induction. See also oersted.

Gauss-Kruger grid—Sce transverse Mercator

grid.

gazetteer—An alphabetical list of place names
giving feature identification amf geographic
and/or grid coordinates. Compare with
Index to Names.

gazetteer index—An index map showing the
maps of a specific series included in a
gazetteer for a particular area. Sheet
numbers, the area covered by each sheet,
and the area designation are d);lineated and

labeled.
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general chart—A nautical chart intended for
offshore coastwise navigation. A general
chart is of smaller scale than a coast chart,
but of larger scale than a sailing chart.

general map—A map of small scale used for
general planning purposes.

general precession—The motion of the
equinoxes westward along the ccliptic at
the rate of about 503 per year. See also
lunisolar precession; planetary precession;
precession in declination; precession in
right  ascension; precession of the
equinoxes.

general-purpose  map—A map designed to
provide a large amount of general
information for widespread public use.

generalization—Smoothing the character of
features without destroying their visible
shape. Generalization increases as map scale
decreases. Compare with character.

generation—(photography) The preparation of
successive positive/negative reproductions
from an original negative (first generation).
The first positive produced is a
second-generation product; the negative
made from  this positive is a
third-generation product, and the next
ositive or print from that negative is a
?ourth-gcneration product. With each
successive generation, quality deteriorates.

generic term—That part of a name which
describes the kind of feature to which the
name is applied, and which has the same
meaning in current local usage. For
example, the generic term “wan” in
“Tokyo-wan” means “bay.”

geocentric—Relative to the earth as a center;
measured from the center of the earth.

geocentric coordinates—(terrestrial)
Coordinates that define the position of a
point with respect to the center of the
earth. Geocentric coordinates can be either
Cartesian (x, y, z) or spherical (geocentric
latitude and longitude, and radial distance).
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Also called geocentric coordinate system;
ol 380 y
geocentric position.

geocentric coordinate system—See geocentric
coordinates.

geocentric diameter —The diameter of a celes-
tial body measured in seconds of arc as
viewed from the earth’s center.

gcocentric gcodetic coordinates—Geodetic
coordinates referred to a geocentric rcfer-
ence ellipsoid.

geocentric horizon—The plane through the
center of the earth, parallel to the topo-
centric horizon.

geocentric latitude—The angle at the center of
the carth between the plane of the celestial
equator and a line to a point on the surface
o? the earth. Geocentric latitude is used as
an auxiliary latitude in some computations
in astronomy, geodesy, and cartography, in
which connection it is defined as the angle
formed with the major axis of the ellipsc
(meridional section of the spheroid) by the
radius vector from the centcr of the eﬁipse
to the given point. In astronomic work,
eocentric latituae is also called reduced
%atitude, a term that is sometimes applied
to parametric latitude in geodesy and
cartography. The geocentric and isometric
latitudes are approximately equal.

geocentric longitude —See geodetic longitude.

geocentric parallax—The difference in the
apparent direction or position of a celestial
body as observed from the center of the
earth and a point on its surface. This varies
with the bocfy’s altitude and distz.1ce from
the earth. Also called diurnal parallax.

geocentric position—See geocentric coordi-
nates.

geocentric radius vector—The vector from the
center of the earth to the point in question.
See also geocentric coordinates.
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geocentric station position~The location of a
station defined in terms of geocentric
coordinates.

geocentric zenith—The point where a line
from the center of the earth through a
point on its surface meets the celestial

sphere.
geodesic—See geodesic line.

geodesic line~A line of shortest distance
betwezn any two points on any mathe-
matically defined surface. A geodesic line is
a line ozdouble curvature, and usually lies
between the two normal section lines
which the two points determine. If the two
terminal points are in nearly the same
latitude, tEe geodesic line may cross one of
the normal section lines. It should be noted
that, except along the equator and along
the meridians, the geodesic line is not a
plane curve and cannot be sighted over
directly. However, for conventional
triangulation the lengths and directions of
geodesic lines differ inappreciably from
corresponding pairs of normal section lines.
Also called geodesic; geodetic line.

geodesy~The science which treats of the
determination of the size and figure of the
earth (geoid) by such direct measurements
as triangulation, leveling, and gravimetric
observations; which  determines the
external gravitational field of the earth and,
to a limited degree, the internal structure.

geodetic and geophysical data reduction—The
process of enhancing the value of geodetic
and geophysical data by analysis, evalua-
tion, computation, and adjustment. The
process includes (1) transf]orming unad-
justed survey data and observations into an
adjusted form with reliability statements;
(2) establishing basic frameworks of hori-
zontal and vertical control in advance of
map, chart, and target materials produc-
tion, and publishing of trig lists; and (3)
ana?'sis, evaluaticn, and computation of
geodetic and geophysical data obtained by
surface, airborne, or satellite techniques to
establish, extend, connect, and transform

datums and to relate datums to the Depart-
ment of Defense World Geodetic System.

geodetic anomaly—See anomaly, definition 2.

geodetic astronomy-—The branch of geodesy
which utilizes astronomic observations to
extract geodetic information.

geodetic azimuth—The angle between the
geodetic meridian and the tangent to the
geodesic line at the observer, measured in
the plane perpendicular to the ellipsoidal
normal of the observer, preferably clock-
wise from south.

geodetic azimuth mark—A marked point es-
tablished in connection with a triangulation
(c- traverse) station to provide a starting
azimuth for dependent surveys.

geodetic control-A system of horizontal
and/or vertical control stations that have
been established and adjusted by geodetic
methods and in which the shape and size of
the earth (geoid) have been considered in
position computations.

geodetic control data—Information concern-
ing the precise horizontal and vertical
geodetic location of points on the surface
of the earth and celestial bodies, including
points obtained by photogrammetric tech-
niques.

geodetic coordinates—The quantities of lati-
tude, and longitude, which define the
position of a point on the surface of the
earth with respect to the reference sphe-
roid. Also called geographic coordinates.

geodetic data sheet—See control data cards.

geodetic datum—See datum, definition 2.

geodetic equator—The line of zero geodetic
latitude; the great circle described by the
semi-major axis of the reference ellipsoid as

it is rotated about the minor axis.

geodetic height—See ellipsoidal height.
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geodetic latitude—The angle which the normal
at a point on the reference spheroid makes
with the plane of the geodetic equator.
Geodetic latitudes are reckoned from the
equator, but in the horizontal control
survey of the United States they are
computed from the latitude of station
Meades Ranch as prescribed in the North
American datum of 1927. Also called
topographical latitude.

geodetic leveling—Spirit leveling of a high
order of accuracy, usually extended over
large arcas, to furnish accurate vertical
control as a basis for tke control in the
vertical dimension for cll surveying and
mapping operations. Spitit leveling follows
the geoid and its associated level surfaces
whic%\ are irregular, rather than any mathe-

matically determined spheroid or ellipsoid

and associated regular level surfaces.

geodetic line—See geodesic line.

geodetic longitude—The angle between the
plane of the geodetic meridian and the
plane of an initial meridian, arbitrarily
chosen. A geodetic longitude can be
measured by the angle at the pole of
rotation of the reference spheroid between
the local and initial meridians, or by the arc
of the geodetic equator intercepted by
those meridians. In the United States,
geodetic longitudes are numbered from the
meridian of Greenwich, but are computed
from the meridian of station Meades Ranch
as prescribed in the North American datum
of 1927. A geodetic longitude difters from
the corresponding astronomical longitude
by the amount of the prime vertical
component of the local dcgcction of the
vertical divided by the cosine of the lati-
tude. Also called geocentric longitude.

geodetic meridian~A line on a reference
ellipsoid which has the same geodetic
longitude at every point. Also cal%ed geo-
graphic meridian.

geodetic meridian plane—A plane that con-
tains the normal to the rc&rence ellipsoid
at a given point and the rotation axis of the
reference cllipsoid.
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geodetic parallel--A line on the reference
spheroid which has the samie geodetic
latitude at every point. A geodetic parallel,
other than the equator, is not a geodesic
(geodetic) line. In form, itis a small circle
whose plane is parallel with the plane ot
the geodetic equator.

geodetic position—A position of a point on
the surFace of the earth expressed in terms
of geodetic latitude and geodetic longitudc.
A geodetic position implies an adopted
geodetic datum.

geodetic satellite—Any satellite whos: orbit
and payload render it useful for geodetic
purposes.

geodetic stellar camera—A precision terrestrial
camera, usually emplo ving glass plates,
used to photograph elevated illuminated
objects against a star background.

geodetic survey—A survey in which the figure
and size o(ythc carth is considered. It is
applicable for large areas and long lines and
is used for the precise location of basic
points suitable for controlling other
surveys.

geodetic zenith—The point where the normal
(to the reference spheroid) extended
upward, meets the celestial sphere.

Geodimeter—A trade name for an instrument
that measures distance by precise electronic
phase-comparison of modulated lightwaves
which travel to a reflector and return.

geoelectric survey—A survey to determine the
electricity potential of the earth rocks, or
resistivity.

geographic (geographical)—Signifying basic re-
lationship to the earth considered as a
globe-shaped body. The term geographic is
applied alike to data based on the geoid
and on other spheroids.

geographic coordinates—An inclusive term
generally used to designate both geodetic
coordinates and astronomical coordinates.
Also called terrestrial coordinates.




geographic latitude—A %encra] term, applying
alike to astronomic latitudes and geodetic
latitudes.

geographic limits—The lines having latitude
and longitude values bounding the area of a
map or chart; that area exclusive of overlap
areas. See also neatline.

geographic location—See geographic position.

geographic longitude—A general term, apply-
ing alike to astronomical and to geodetic
longitudes.

geographic meridian—A general term, apply-
ing alike to an astronomical or geodetic
meridian.

geo?raphic parallel-A general term, afplying
alike to an astronomical parallel or a

geodetic parallel.

geographic position—The position of a point
on the surface of the earth expressed in
terms of latitude and ]ongituge, either
geodetic or astronomical.

geographic survey—A general term, not sus-
ceptible of defined limitation, covering a
wide range of surveys lying between and
merging into exploratory surveys on the
one hand and basic topographic surveys on
the other. Geographic surveys usually cover
large areas, are based on coordinated con-
trol, and are used to record physical and
statistical characteristics of the area
surveyed.

geographic vertical—See vertical.

geographical area classification system—A log-
ical and orderly geographical J;vision of the
world using numbers, E:tters, and combina-
tions of the same for the designation of
areas and subareas.

geographical exploration traverse—A route
followed across some parts of the earth,
approximate positions along which are
determined by surveying or navigational
methods.

geographical pole—Either of the two points of
intersection of the surface of the earth with
its axis, where all meridians meet.

geoid—The equipotential surface in the grav-
ity field o?the earth which coincides with
the undisturbed mean sea level extended
continuously through th: continents. The
direction okygravity is perpendicular to the
geoid at every point. The geoid is the
surface of reference for astronomiczl obser-
vations and for geodetic leveling. See also
compensated geoid; equilibrium theory;
equipotential surface; geoidal horizon;
gravimetric geoid; isostatic geoid;reference

spheroid.

geoid contour—A line on the surface of the
geoid of constant elevation wich reference
to the surface of the spheroid of reference.
Geoid contours depend on the surface of
reference as well as on the shape of the
geoid. The same geoid referred to different
surfaces of reference will give different sets
of geoid contours.

geoid separation—See geoid height.

geoid height—The distance of the geoid above
(positive) or below (negative) the mathe-
matical reference spheroid. Also called
geoid separation; ungu]ation of the geoid.

geoidal horizon—That circle of the celestial
sphere formed by the intersection of the
celestial sphere and a plane tangent to the
sea-level surface of the earth at the zenith-
nadir line.

geokinetics—Local and global motion of the
earth or sea, its measurement, isolation
from, and effect upon precision equipment
and measuring instruments. Usually applied
to the design and test of inerti
instruments and systems and stable
platforms.

geologic survey—A survey or investigation of
the earth, of the physical changes which
the earth’s crust has undergone or is under-
going, and of the causes producing those
changes.

geological map—A map showing the structure
and composition of the earth’s crust.

geomagnetic coordinates—A system of spheri-
cal coordinates based on the best fit of a
centered dipole to the actual magnetic field
of the earth.
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geomagnetic cquator—The terrestrial great cir-
cle everywhere 90° from the geomagnetic
poles. Geomagnetic equator should not be
confused with magnetic equator, the line
connecting all points of zero magnetic dip.

geomagnetic latitude—Angular distance from
the geomagnetic equator, measured north-
ward or southward through 90° and labeled
N or S to indicate the direction of measure-
ment. Geomagnetic latitude should not be
confused with magnetic latitude.

geomagnetic meridian—The meridional lines
of a geomagnetic coordinate system. Not to
be confused with magnetic meridian.

geomagnetic pole—Either of two antiFodal
points marking the intersection of the
carth’s surface with the extended axis of a
powerful bar magnet assumed to be located
at the center of the earth and approxi-
mating the source of the actual magnetic
field of the earth. The expression geo-
magnetic pole should not be confused with
magnetic pole, which relates to the actual
magnetic tield of the earth.

geomagnetism—1. The magnetic phenomenon,
collectively considered, exhigited by the
earth and its atmosphere, and by extension
the magnetic phenomena in irterplanetary
sEace. 2. The study of the magnetic field of
the earth. Also called terrestrial magnetism.

geometric latitude—See parametric latitude.

geometric map projection—See perspective
map projection.

geometrical dip—The vertical angle, at the eye
of an observer, between the horizontal and
a straight line tangent to the surface of the
earth. It is larger than dip by the amount of
terrestrial refraction.

geometrical horizon—Originally, the celestial
horizon; now more commonly the inter-
section of the celestial sphere and an
infinite number of straight lines tangent to
the earth’s surface, and radiating from the
eye of the observer. If there were no
terrestrial refraction, geometrical and
visible horizons would coincide.
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geop—An equipotential surface in the gravity
field of the earth. Also called geopotential
surface.

geophysics—The science of the earth with
respect to its structure, composition, and
development. Geophysics is a branch of
experimental physics dealing with the
earth, including its a*mosphere and hydro-
sphere. It includes the sciences of dynami-
cal geology and physical geography, and
makes use of geodesy, geology, seismology,
metcorology, oceanography, magnetism,
and other earth sciences in collecting and
interpreting earth data.

geopotential -The gravity potential of the
actual earth. The sum of the gravitational
(attraction) potential and the potential of
the centrifugal force. A function describing
the variation of the geopotential in space.
The function whose partial derivative in
any direction gives the gravity component
in that direction.

geo}[:otential number—The difference between
the geopotential on the geoid and the
geopotential at a point.

geopotential surface—See geop.

GEOREF—-A worldwide position reference
Sﬁstem that m?' be appﬂed to any map or
chart graduated in latitude and longitude

(with Greenwich as prime meridian) regard-

less of projection. It is a metho§ of

expressing latitude and longitude in a form
suitable ?or rapid reporting and plotting.

This term is derived from the words “The

World Geographic Reference System.”

geosphere—The solid and liquid portions of
the earth; the lithosphere plus the hydro-
sphere.

giant planets—See major planets.

gisement—See grid declination.

globular map projection—A map projection

representing a emisrhere, on which the
equator and a central geographic meridian

are represented by straight lines inter-
secting at right angles; these lines are
divided into equal parts. All meridians,
except the central one, are represented by




circular arcs connecting points of equal
division on the equator with the poles.
Excepting the equator, the parallelg are
circular arcs dividing the central and
extreme outer meridians into equal parts.
The extreme outer meridian ?imits the
projection and is a full circle.

Global Navigation Chart (GNC)-A
1:5,000,000 scale, series of multi-colored
charts designed for general planning
purposes for operations involving long
distances or large areas of in-flight
navigation in long-range, high altitude, high
speed aircraft

gnomonic chart—A chart on the gnomonic
projection. Also called greatcircle chart.

gnomonic map projection—A perspective map
projection on a plane tangent to the surface
of a sphere having the point of projection
at the center of the sphere. The projection
is neither conformal nor equal-area. It is
the only projection on which great circles
on the sphere are represented as straight
lines.

goldenrod paper—A paper, usually a shade of
yellow or red, for blocking-out non-
printing areas of negatives, or hglm layouts.
Sometimes called masking paper.

goniometer—An instrument for measuring
angles. See also photogoniomete:.

gore—1. (surveying) An irregularly shaped
tract of land, generally triangular, reft
between two ac%joining surveyed tracts,
because of inaccuracies in the boundary
surveys or as 2 remnant of a systematic
survey. 2. (globe) A lune-shaped map which
may Ke fitted to the surface of a globe with
a negligible amount of distortion.

gradation—The range of tones from the

brightest highlights to the deepest shadows.

grade—~The rate of slope or degree of inclina-
tion. See also gradient.

grade correction—(taping) A correction
applied to a distance measured on a slope
to reduce it to a horizontal distance
between the vertical lines through its end
points. Also called correction (%r inclina-
tion of tape; slope correction.

gradient—1. A rate of rise or fall of a quantity
against horizontal distance expressed as a
ratio, decimal, fraction, percentage, or the
tangent of the angle of inclination. Also
called percent of slope; slope. 2. The rate
of increase or decrease of one quantity
with respect to another.

gradient speed—The speed of a photographic
material determined on the basis of the
exposure corresponding to a particular
gradient of the characteristic curve.

gradient tints—See hypsometric tinting.

gradienter—An attachment to an engineer’s
transit with which an angle of inclination is
measured in terms of the tangent of the
angle rather than in degrees and minutes. It
may be used as a telemeter in measuring
horizontal distances.

gradiometer-—An instrument used tc measure

gravity gradients.

graduation error—Inaccuracy in the gradua-
tions of the scale of an instrument.

Graf sea gravimeter—A balance-type gravit
meter designed for ocean surveys whiczn
consists of a mass at the end of a horizontal
arm that is supported by a torsion spring
rotational axis.

grain—1. (photography) One of the discrete
silver particles resulting from the develop-
ment of an exposed light-sensitive material.
The random distribution of these particles
in an area of uniform exposure gives rise to
the appearance known as ‘“‘graininess.” 2.
(paper) See grain direction. 3. (lithography)

Sec grained surface.

grain direction—The alignment of paper fibers
parallel to the movement on the paper
machine during manufacture. Also called
machine direction. Contrasted with across
the grain.

grained surface—The roughened or irregular
surface of an offset printing plate.

graining—The mechanical roughening or
grinding of an abrasive into the surface of a
metal pressplate to increase the surface area
and improve the water receptiveness of the
surface.
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granularity-The graininess of a developed
photographic image, evident particularly on
enlargements, that is due either to
agglomerations of developed grains or to an
overlapping pattern of grains.

graphic—Any and all products of the carto-
graphic and photogrammetric art. A
graphic may be either a map, chart, mosaic,
or even a film strip that was produced using
cartographic techniques.

graphic scale—A graduated line by means of
which distances on the map or chart may
be measured in terms of ground distances.
Also called bar scale.

graphical radial triangulation-A radial tri-
angulation performed by other than
analytical means. A radial triangulation is
assumed to be made with principal points
as radial centers unless the definitive term
designates otherwise (as, for example,
nadir-point triangulation or nadir-point
plot and isocenter triangulation or iso-
center plot, and nadir-point slotted-templet
plot, etc.).

graphical rectification—Any rectification
technique employing a graphic method for
determining tEe solution as contrasted with
mechanical techniques. See also paper-strip
method.

graticule—1. A network of lines representin
the earth’s parallels of latitude ang
meridians of longitude. See also fictitious
graticule. 2. A scale at the focal plane of an
optical instrument to aid in the measure-
ment of objects. See also reticle.

Gravatt level-A dumpy level with the spirit
level mounted on top of a short telescope
tube having a large object glass. Later made
with wyes.

Gravatt leveling rod—A speaking rod, marked
with rectangles each 0.01 foot high, the
rectangles at the tenths of foot being
longer, and those at the half-tenths being
identified by dots.

graver—See scriber.

gravimeter (gravity meter)—An accelerometer
designed to measure relative differences in
the acceleration due to gravity at different
locations.

gravimetric coordinates-See astronomical
coordinates.

gravimetric datum orientation—Adjustment of
the ellipsoid of reference for a particular
eodetic datum so that the differences
Eetween the gravimetric and astrogeodetic
deflection components and geoid undula-
tions are minimized.

gravimetric deflection—A deflection of the
vertical determined by methods of gravi-
metric geodesy.

gravimetric geodesy—The science that utilizes
measurements and characteristics of the
carth’s gravity field as well as theories
regarding this field to deduce the shape of
the earth and in combination with arc
measurements, the earth’s size. Also called

physical geodesy.

gravimetric (Feoid—An approximation to the
geoid as determined trom gravity observa-
tion.

gravimetric map—A map on which contour
lines are used to represent points at which
the acceleration of gravity is equal.

gravimetric survey—A survey made to deter-
mine the acceleration of gravity at various
places on the earth’s surface.

gravimetric undulations—Separations between
a Fravimetrically determined geoid and a
reterence ellipsoid of specified flattening.

gravitation—The acceleration produced by the
mutual attraction of two masses, directed
along the line joining their centers of
masses, and of magnitude inversely
roportional to the square of the distance
Eetween the two centers of mass.

gravitational co.:stant—See constant of gravi-
tation.




gravitational disturbance—See gravity
disturbance.

gravitational flattening—The ratio of the
difference between the polar and equatorial
normal gravities to the equatorial normal
ﬁravity.. Sometimes also called gravity
attening.

gravitational Fradient—Thc change in the
gravitational acceleration per unit distance.

gravitational harmonics—The spherica! har-
monics used in approximating the giavita-
tional field of the earth. See also gravity
field of the earth; sectorial harmonics;
spherical harmonics; tesseral harmonics;
zonal harmonics.

gravitational perturbations—Perturbations
caused by body forces due to nonspherical
terrcstria{ effects, lunisolar effect, tides,
and the effect of relativity.

gravitational potential—1. The potential asso-
ciated with the acceleration of gravitation
arising from the attraction between mass
points, e.g., the carth’s center and a particle
in space. 2. At any point, the work needed
to remove an object from that point to
infinity.

gravity—Viewed from a frame of reference

fixed in the earth, acceleration imparted b

the carth to a mass which is rotating witz
the earth. Since the earth is rotating, the
acccleration observed as gravity is the
resultant of the acceleration of gravitation
and the centrifugal acceleration arising
from this rotation and the use of an
carthbound rotating frame of reference. It
is directed normal to sea level and to its
geopotential surfaces. See also Clairaut’s
theorem; center of gravity; constant of
gravitation; direction of the force of
gravity; equatorial gravity value; equi-
potential surface; formula for theoretical
gravity; gravitation; Hayford deflection
tcmplet; Hayford cffect; Helmert's gravity
formula of 1901; Helmert's gravity formula
of 1915; international gravity formula;
intensity of gravity; isostasy; longitude
term gravity formula; normal gravity;
observed gravity; regional gravity; relative
gravity; rcsiduargravity; resolution; resolu-
tion limit; subgiavity; theoretical gravity;
virtual gravity.
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gravity anomaly—The difference between the
observed gravity value properly reduced to
sea level, and the theoretical gravity
obtained from gravity formula. Also called
observed gravity anomaly. See also Bouguer
anomaly; free-air anomaly; gravity dis
turbance; Ha?’ford gravity anomalies;
isostatic anomaly.

gravity anomoly map—A map showing the
positions and magnitudes of gravity
anomalies. Also, a map on which contour
lines are used to represent points at which
the gravity anomalies are equal.

gravity corer—Any type of corer that achieves
bottom penetration solely as a result of

gravity.

gravity data—Information concerning that
acceleration which attracts bodies and is
expressed as observations or in the form of
ravity anomaly charts or spherical
ﬁarmonics for spatial representation of the
carth and other celestial bodies.

gravity disturbance—The difference between
the observed gravity and the normal gravity
at the same point (the vertical gradient of
the disturbing potential) as opposed to
gravity anomaly which uses corresponding
points on two different surfaces. Because
the centrifugal force is the same when both
are taken at the same point, it can also be
called gravitational disturbance.

gravity field of the earth—The field of force
arising from a combination of the mass
attraction and rotation of the earth. The
field is normally expressed in terms of
point values, mean arca values, and/or
series expansion for the potential of the

field.
gravity flattening—See gravitational flattening.

gravity instrument—A device for measuring
the acceleration due to gravity (absolute)
or gravity differences between two or more
points (rclative). See also astatized
gravimeter; Brown gravity apparatus;
dynamic gravity meter; Graf sea gravimeter;
gravimeter; La Coste-Romberg gravimeter;
stable gravimeter; stable-type gravimeter;
static gravity meter; torsion balance;
unstable-ty pe gravimeter.




gravity network—A nctwork (')f gravity

stations.

gravity reduction—A combination of pravity
corrections to obtain reduced gravitv on
the geoid. See also Bouguer correction; free
air correction; isostatic correction; teirain
correction,

gravity reference stations—Stations which
serve as reference values for a gravity
survey, ie., with respect to which the
differences at the other stations are
determined in a relative survey. The
absolute value of gravity may or may not
be known at the re%:rence stations.

gravity station—A station at which observa-
tions are made to determine the value of

gravity.
gray scale—See step wedge.

great circle-A circle on the surface of the
earth, the plane of which passes through
the center of the earth. Also called ortho-
drome.

great<circle bearing—The initial direction of a
great circle through two terrestrial points,
expressed as angular distance from a
re&rcnce direction. It is usually measured
from 000° at the recference direction
clockwise to 360°.

greatcircle chart —A chart on which a great
circle appears as a straight line; a chart on
the gnomonic projection.

greatcircle direction—Horizontal direction of
a great circle, expressed as angular distance
from a reference direction.

great-circle distance—The length of the
shorter arc of the great circle joining two
points. It is usually expressed in nautical
miles.

great-circle line—In land surveying, the line of
intersection of the surface of the earth and
the plane of a great circle of the celestial
sphere.

great elliptic arc—An arc defined by acrlane

which contains the two points and the
center of the reference spheroid.
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great year—The period of one complete cycle
of the equinoxes around the ecliptic, about
25,800 years. Also called platonic year.

greatest elongation—The maximum angular
distance of a body of the solar system %rom
the sun, as observed from the earth. The
direction of the body east or wes* of the
sun is usually specified, as the greatest
elongation west.

Greenwich apparent time (GAT)-Local
apparent time at the Greenwich meridian.

Greenwich civil time (GCT)-See Greenwich
mean time.

Greenwich hour angle (GHA)—Angular dis-
tancc west of the Greenwich celestial
meridian; the arc of the celestial equator,
or the angle at the celestial pole, between
the u periranch of the Greenwich celestial

mericfian and the hour circle of a puint on

the celestial sphere, measured westward
from the Greenwich celestial meridian
through 360°; local hour angle at the

Greenwich meridian.

Greenwich interval—An interval based on the
moon’s transit of the Greenwich celestial
meridian, as distinguished from a local
interval based on the moon’s transit of the
local celestial meridian.

Greenwich lunar time—Local lunar time at the
Greenwich meridian; the arc of the celestial
equator or the angle, at the celestial pole,
between the lower branch of the
Greenwich celestial meridian and the hour
circle of the moon, measured westward
from the lower branch of the Greenwich
celestial meridian through 24 hours;
Greenwich hour angle of the moon,
expressed iu time units, plus 12 hours.

Greenwich mean time (GMT)—Mean solar
time at the meridian of Greenwich. Also
called Greenwich civil time; universal time;
Z-time; zulu time.

Greenwich meridian—The meridian through
Greenwich, England, serving as tﬁe

reference for Greenwich time, in contrast
with local meridians. It is accepted almost
universally as the prime mericfian, or the
origin of measurement of longitude.
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Greenwich sidereal date—The number of

mean sidereal days that have elapsed on the
Greenwich mericﬂan since the beginning of
the sidereal day that was in progress at
Greenwich mean noon on January 1, 4713
B.C. See also Greenwich sidereal day
number.

Greenwich sidereal day number—The integral

part of the Greenwich sidereal date. It is a
means of numbering consecutively suc-
cessive sidereal days beginning at the
instants of upper transit of the mean vernal
equinox over the Greenwich meridian. See
also Greenwich sidereal date.

Greenwich sidereal time (GST)—-Local sidereal

time at the Greenwich meridian. The arc of
the celestial equator, or the angle at the
celestial pole, between the upperiranch of
the Greenwich celestial meridian apd the
hour circle of the vernal equinox, measured
westward from the upper branch of the
Greenwich celestial meridian through 24
hours; Greenwich hour angle of the vernal
equinox, expressed in time units.

Greenwich time—Time based upon the

Greenwich meridian as reference, as
contrasted with that based upon a local or
zone meridian.

Gregorian calendar—The calendar established

in 1582 A.D. to correct the Julian calendar
by introducing the more precise value of
the length of the tropical year, 365 days, 5
hours, 48 minutes, 46.0 seconds, mean
solar time. The Gregorian calendar
modified the requirements of the Julian
calendar that every fourth year be given an
additional day by providing that, for
centurial years, this would be done only
where such years were divisible by 400.

grid—Two sets of parallel lines intersecting at

right angles and forming squares or
rectangles; a rectangular Cartesian
coordinate system that is superimposed on
maps, charts, and other similar
representations of the earth’s surface in an
accurate and consistent manner to permit
identification of ground locations with
respect to other locations and the

computation of direction and distance to
other points. Alsc called reference grid. See
also arbitrary grid; atlas grid; British grid
reference system; GEOREF; Lambert grid:
major gmf: military grid; military grid
reterence system; overlapping grid;
parallactic grid reference system;
overlapping grid; parallactic grid;
perspective grid; point-designation grid;
polar grid; secondary grid; transverse
Mercator grid; Universal Polar
Stereographic (UPS) grid; Universal
Transverse Mercator (UTM) grid; world
polyconic grid.

grid amplitude—Amplitude relative to grid
east or west.

grid azimuth-The angle in the plane of
projection measured clockwise between a
straight line and the central meridian of ..
plane-rectangular coordinate system.

grid bearing—The angle in the plane of the
projection between a line and a north-south

grid line.

grid computation—The determination, from a
set of tables derived from formulas, of the
true shape and dimensions of a grid, for the
purpose of constructing such a grid. The
grid is mathematically coordinated with its
related map projection; they are usually
computed concurrently.

grid convergence—See grid declination.

grid coordinates—Numbers and letters of a
coordinate system which designate a point

on a gridded map, photograph, or chart.

grid coordinate system—A plane-rectangular
coordinate system usually based on, and
mathematicaﬁ'y adjusted to, a map projec-
tion in order that geographic positions
(latitudes and longitudes) may be readily
transformed into plane coordinates and the
computations relating to them may be
made by the ordinary methods of plane
surveying.

grid declination—The angular difference in

direction between grid north and true
north. It is measured east or west from true
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north. Also called declination of grid north;
gisenient; grid convergence.

grid direction —Horizontal direction expressed
as angular distance from grid north.

grid distance —See grid length.

grid equator—A line perpendicular to a prime
grid meridian, at the origin.

grid interval-The ground distance
represented, usually in meters, between the
lines of a grid.

grid inverse—The computation of grid length
and grid azimuths from grid coordinates.

grid junctions—Those lines delincating the
joining of two or more grid systems on a
map or chart.

grid latitude—Angular distance from a grid
equator. See also fictitious latitude.

grid length—The distance between two points
obtained by computation from grid coordi-
nates of the points. It differs from the
geodetic length by the amount of a small
correction based on the scale factor for the
line. Also called grid distance.

grid line—One of the lines of a grid.

grid longitude—Angular distance between a
prime grid meridian and any given grid
meridian. See also fictitious longitude.

grid magnetic angle—Angular difference in
direction between grid north and magnetic
north. It is measured east or west from grid
north. Also called grivation; grid variation.

grid meridian—One of the grid lines extending
in a grid north-south direction. The
reference grid meridian is called prime grid
meridian. In polar regions the prime grid
meridian is usually the 180°— 0° geo-
graphic meridian. See also fictitious
meridian.
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grid method—(photogrammetry) A method of
Elotting detail from oblique photographs

y superimposing a perspective of a map
grid on a photograph and transferring the
detail by eye, that is, by using the corre-
sponding lines of the map grid and its
perspective as placement guides. See also

perspective grid.

grid north—The northerly or zero direction
indicated by the grid datum of directional
reference.

grid number—The numerical value of a %rid
line indicating the distance of that line
from the false origin of the grid. See also
grid coordinates.

grid origin—The point, usually near the center
of a grid zone, where a parallel intersects a
north-south grid line coincident to a
meridian. Compare with false origin.

grid parallel-A line parallel to a grid equator,
connecting all points of equal grid latitude.
See also fictitious parallel.

grid plate—1. (cartography) See color-separa-
tion drawing. 2. (photogrammetry) See
reseau.

grid prime vertical-The vertical through the
grid east and west points of the horizon.

grid rhumb line—A line making the same
oblique angle with all grid meridians. Grid
parallels and meridians may be considered
si)ecial cases of the grid rhumb line. See
also fictitious rhumb line.

grid ticks—1. Ticks emanating from the neat-
line of a map or chart in their correct
declination, indicating overlapping or
secondary grids. 2. Ticks on interior grid
lines, subdividing the grid interval into
smaller units for ease of referencing,

grid variation—See grid magnetic angle.

grid zone—An arbitrary division of the earth’s
surface designated for identification with-
out reference to latitude or longitude.
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gridded oblique~An oblique aerial photo-
graph printed with a superimfosed grid to
assist in the identification of a particular
area within the photograph; used chiefly
for artillery spotting.

grivation—See grid magnetic angle.

gross error—The result of carclessness or a
mistake. May be detected through repeti-
tion of the measurements.

oss model—The total overlap area of a pair
of aerial photographs. See also neat model.

ground camera—Sec terrestrial camera.

ground control-A point or system of points
on the earth’s surface whose (f)osition has
Yeen established by ground survey(s),
referenced to the celestial sphere, the
geoid, a given ellipsoid of reference, or an
assumed origin. Also called field control.

ground control point—See control station.

ground distance-The great-circle distance
between two ground positions, as con-
trasted with slant range, the straight-line
distance between two points. Also called
ground range.

ground gained forward (GGF)—(aerial photog-
raphy) The net iain per photoFraph in the
direction of flight for a specitied overlap.
The GGF is used to compute the number
of exposures in a strip of aerial photog-
raphy.
ground gained sideways (GGS)—(acrial
hotography) The net lateral gain per flight
For a specified sidelap. The GGS is used to
compute the number of flight lines for an

area to be photographed.

ground nadir—The point on the ground
vertically beneath the perspective center of
the camera lens.

ground parallel-The intersection of the plane
of the photograph with the plane of
reference of the ground. See also axis of
homology.

ground photogrammetry—See terrestrial
photogrammetry.

A -

ground photograph—Siee terrestrial photo-
graph.

ground plane—The horizontal plane passing
through the ground nadir of a camera
station.

ground plumb point—See ground nadir.

ground pyramid—A component of an ana-
lytical method for determining the precise
c(egree of photographic tilt, representing a
specific spatial configuration from three
ground control points (forniing a triangle)
on the ground to the exposure station of
the photograph containing the identical
points. When used with the photo-pyramid,
the ground pyramid permits the exact
analytical determination of tilt in the
photograph. See also photo-pyramid.

ground range—See ground distance.

ground resolution—The minimum distance
which can be detected between two
adjacent features, or the minimum size of a
feature expressed in size of objects or
distances on the ground.

ground-space coordinate system—A scheme
by which positions of triangulation
stations, control points, and other ground
features are relgtcd by distance and
azimuth or by x- and y-coordinates.

ground station—A monumented station,
established by field survey methods, which
is used as a base for ground station
equipment for the procurement of shoran-,
hiran-, or shiran-controlled photography or
control data.

ground survey—A survey made by ground
methods, as distinguished from an aerial
survey. A ground survey may or may not

include the use cf photographs.

ground swing—An error-causing condition in
electronic distance measuring which is
brought about by the reflection of the
microwave beam from the ground or water
surface. The reflected beam mixes with the
direct beam at the receiving antenna,
thereby changing the phase ogthe direct
beam and causing an error in the distance
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measured. By varying the carrier frequency,
the error becomes cyclic, making possib{e
mean instrument readings that are
substantially accurate.

ground trace—See ground parallel.

1ard stake—(surveying) A stake driven near a

hub, usually slopeg with the top of the

guard stake over the hub. The guard stake

ﬁrotects, and its markings identify, the
ub.

guide—A drafting or scribing surface bearing a
map image to be traced by drafting or
scribing for reproduction. Also called
color-separation guide.

guide meridian-(USPLS)An auxiliary govern-
ing line projected north along an astro-
nomical meridian, from points established
on the base line or a standard parallel,
usually at intervals of 24 miles east or west
of the principal meridian, on which
township, section, and quarter-section
corners are established.

Gunter’s chain—A measuring device used in
land surveying, composed of 100 metal
links fastened together with rings, the
length of the chain being 66 feet. Also
called four-pole chain; four-rod chain.

gyrocompass—A compass which functions by
virtue of the couples generated in a rotor
when the latter’s axis is displaced from
parallelism with that of the earth. A
gyrocompass is independent of magnetism
and will automatically aline itself in the
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celestial meridian. However, it requires a
steady source of motive power and is
subject to dynamic error under certain
conditions. Certain aircraft compasses also
use gyroscopes to gain stability, while
relying basically on the magnetic meridian;
these are to be distinguished from the true
gyrocompass.

gyro-magnetic compass—A magnetic compass
whose cquilibriuin is maintained by the use
of gyroscopes.

gyroscope—A device consisting of a spinning
rotor and associated supporting readouts
which makes use of Newton’s Law of
Rotation to give an indication of the
angular velocity of the instrument’s case
with respect to an inertial reference frame.
This instrument is used as the basic sensor
in man direction-seeking,
direction-keeping, and attitude stabilization
systems.

gyroscopic stabilization—Equilibrium in the
attitude and/or course of a ship or airborne
vehicle maintained by the use of gyro-
scopes. Also, the maintenance (by the use
of gyroscopes) of a camera in a desired
attitude within an airborne vehicle.

gyro-azimuth theodolite—See gyro theodolite.

gyro-meric!ian indicating instruinent—See gyro
theodolite.

gyro theodolite—A theodolite with a gyro-
compass attached or built-in, wherei a
true azimuth reference can be establisﬁed
in any weather, day or night, without the
aid of stars, landmarks, or other visible
stations. Also called gyro-azimuth theodo-
lite; gyro-meridian indicating instrument.




H and D curve—See characteristic curve.

hachures—A method of portraying relief by
short, wedge-shaped marks radiating from
high elevations and following the direction
o(gslope to the lowland.

hack chronometer—A chronometer used for
visual reference, and not usually for record
purposes.

halation —(photography) A spreading of a
hotographic image beyond its proper
Eoundaries, due especia{ly to reﬂ}::ction
from the side of the film or plate support
opposite to that on which the emulsion is
coated. Particularly noticeable in photo-
phs of bright objects against a darker
ackground.

half-mark —See index mark.

half-model-The stereoscopic model formed
by the overlap of two adjacent right-hand
or left-hand exposures of convergent

photographs.

half-section—(USPLS) Any two quarter sec-
tions within a section which have a
common boundary; usually identified as
the north half, south half, east half, or west
half of a particular section.

half-tide level —See mean tide level.

halftone—Any photomechanical printing sur-
face or the impression therefrom in which
detail and tone values are represented by a
series of evenly spaced dots of varying size
and shape, varying in direct proportion to
the intensity of the tones they represent.
See also middletone.

halftone screen—A grating of o i bl lines on
glass, crossing at right angles, producing

transparent apertures between intersec-
tions. "Jsed in a process camera to break up
a solid or continuous tone image into a
pattern of small dots. Also called crossline
glass screen. See also contact screen.

hand level -A hand-held instrument for ap-
proximate leveling. It consists of a sightinz
tube with a split field of view; a horizontal
crosshair in one-half of the field bisects the
image of a spirit level in the other half
when the instrument is held level. Often
identified by designer’s name, such as
Locke hand level; Abney level.

hand proof—In offset lithography, a proof of
a pYate made on a hand-proofy press where
operations are manual for inking, dampen-
ing, and taking the impression.

hand templet—A templet made by tracing the
radials from the photograph onto a trans-
f)arent plastic medium. Hand templets are
aid out and adjusted by hand to form the
radial triangulation.

hand-templet plot —See hand-templet triangu-
lation.

hand-templet triangulation—A graphical radial
triangulation using any form of hand tem-
plet. Also called hand-templet plot.

hanging level—A spirit level so mounted that,
when in use, its level tube is lower in
elevation than its points of support.

harbor chart—A nautical chart intended for

nav1ﬁation and anchorage in harbors and
smaller waterways.

harmonic—~A sinusoidal quantity having a
frequency that is an integral multiple of the
frequency of a periodic quantiry to which
it is related. See also compound harmonic
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motion; gravitat‘.onal harmonics; sectoral
harmonics; simple harmonic motion;
spherical harmonics; tesseral harmonics;
zonal harmonics.

harmonic coefficients—The coefficients of
trigonometric terms of an infinite series
used to approximate an irregular closed
surface. See also spherical harmonics.

harmonic component—Any of the simple
sinusoidal components into which a
periodic quantity may be resolved.

harmonic constants—The amplitude and
epochs of the harmonic constituents of the
tide or tidal current at any place.

harmonic constituent—See constituent.

harmonic expressions—Trigonometric terms
of an infinite series used to approximate
irregular curves in two or three dimensions.

harmonic function—Any real function that
satisfies Laplace’s equation.

harmonic motion--The prc;jcction of circular
motion on a diameter of the circle of such
motion.

Hassler base-line measuring apparatus—An
optical base-line measuring apparaivis con-
sisting of four rectangular iron bars
mounted end to end in a wooden box.
Each bar is two meters long, the combined
length of the apparatus being eight meters.

Hayford-Bowie method of isostatic reduc-
tion—A method of computing the effect of
topograEhy and isostatic compensation on
gravity by which the effect of topography
is computed directly and then corrected for
the effect of isostatic compensation. The
mechanics of this method involve the use
of the Hayford gravity templets.

Hayford-Bullard (or Bullard) method of iso-
static reduction-A method by which the
topographic effect of an infinite slab of
density 2.67 and a thickness equal to the
clevation of the gravity station is first
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computed, and then corrected for curva-
turc of the sea level surface and for
difference of elevation between the station

and the topography.

Hayford deflection templets—Templets used
in connection with studies for the figure of
the carth and isostasy. In obtaining eleva-
tion readings from maps in connection with
topographic and isostatic reductions, tem-
plets of plastic are used. The templets used
in connection with deflection of the
vertical studies have circles and radial lines
drawn upon them, so proportioned with
reference to scale of map and azimuth that
land elevations and ocean depths within
each compartment formed by adjacent arcs
and radii can be casily averaged and the
cffect of the mass therein on a plumb line
at the station (center of circles), under
various hypotheses, can be computed. The
templets used in connection with gravity
studies are similar to those described above,
except that no account is taken of azimuth,
all compartments bounded by a given pair
of circles being of the same size and shape.
A given templet can be used only on maps
of the scale and projection for which it is
constructed. The Eltter templets are known
as Hayford gravicy templets.

Hayford effect—The direct effect on gravity
of masses of unit density extending to
various distances above and below sea level;
it neglects the differences of clevation
between the reference spheroid and the

geoid.

Halyford gravity anomslies/Hayford anoma-
ies—Isostatic anomalies obtained by coin-
puting the isostatic compensation accord-
ing to the Pratt theory of isostasy as
developed by Hayford, using various depths

for purposes of comparative analysis.

Haﬁford gravity templets—See Hayford de-

ection templets.

Hayford spheroid (clli?soid)—A reference el-
lipsoid having the following approximate

dimensions: semimajor axis—6,378,388.0
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haze—A lack of transparency of the atmos-
phere, caused by moisture and by the
presence of foreign matter, such as dust or
smoke.

heading—(navigation) Azimuth of the longi-
tudinal axis of an aircraft or ship.

height—1. Vertical distance above a datum,
usually the surface of the earth. 2. The
distance between a surface (in most cases
an equipotential surface) through the point
in question and a reference surface,
nieasured along a line of force or along its
tangent. See also ellipsoidal height.

height anomaly—The difference between the
height of a terrain point above the refer-
ence spheroid and the correspondin
normal height, measured along the norma

plumb line.
height displacement—Sce relief displacement.

height finder—A stereoscopic range finder so
constructed as to indicate vertical heights
rather than slant range. Sec also stere-
ometer.

height-of-eye correction—That correction to
sextant altitude due to dip of the horizon.
Also called dip correction.

height of instrument—1. (spirit leveling) The
height of the line of sight of a leveling
instrument above the adopted datum. 2.
(stadia surveying) The height of the center
of the telescope (horizontal axis) of transit
or telescopic alidade above the ground or
station mark. 3. (trigonometrical leveling)
The height of the center of the theodolite
(horizontal axis) above the ground or
station mark.

height of the tide—The vertical distance from
chart datum to the surface water level at
any stage of the tide usually measured in
feet.
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heliocentric p::ailax—See annual parallax.

heliotrope—A device vsed in geodetic survey-
ing for reflecting the sun’s rays to a distant
point, to aid in long-distance observations.
Compare with selenotrope.

Helmert’s gravity formula of 1901—A formula
for theoretical gravity developed from the
gravity observations available at the time
(1901), but not fitted to any pre-assigned
value of the carth’s ellipticity.

Helmert’s gravity formula of 1915—A formula
for theoretical gravity based on a triaxial
ellipsoid and therefore includes a longitude
term. Sce also longitude term gravity
formula.

hemispherical map—A map of one-half of the
carth’s surface, bounded by the equator, or
by meridians.

high-oblique photograph—A  photograph
taken with the camera axis intcntionaﬁy
tilted so as to include the apparent horizon.

high rod-See long rod.
high tide—Scc high water.

high water (HW)—The highcst limit of the
surface water level reached by the rising
tide. High water is caused by the astro-
nomic tide-producing forces and/or the
effects of meteorological conditions. Also

called high tide.

high water full and change (HWF&C)—Sce
establishment of the port.

high water interval —See lunitidal interval.

high water line—The piace on the bank or
shore up to which the preseice and action
of water are so usual and long continued as
to impress on the bed of the stream a
character distinct from that of the banks




line is, in strictness, the interscction of the
plane of the mean high water with the
shore. The high water line is the boundary
line between the bed and the bank of a
stream.

high water lunitidal interval-See lunitidal
interval.

high water springs—See mean high water
springs.

higher high water (HHW)—The higher of two
high waters occurring during a tidal day
where the tide exhibits mixed charac-
teristics.

higher high water interval (HHWI)—The inter-
val of time betwcen the transit (upper or
lower) of the moon over the local or
Greenwich meridian and the next higher
high water. This expression is used when
there is considerable diurnal inequality. Sec
also lunitidal interval.

higher low water (HLW)—The higher of two
low waters of a tidal day where the tide
exhibits mixed characteristics.

higher low water interval (HLWI)—The inter-
val of time between the transit (upper or
lower) of the moon over the local or
Greenwich meridian and the next higher
low water. This expression is used when
there is considerable diurnal inequality. See
also lunitidal interval.

highest elevation—That elevation w' ich is the
highest point of relief within . - area of a
map or chart. See also critical elevation.

hill plane—The plane containing the positions

ofthrce ground marks constituting control

oints. This may be, but rarc[iy is, a
ﬁorizontal plane.

hill shading—A method of representing relicf
on a map by depicting the shadows that
would be cast by high ground if light were
shining from the northwest. Ordinarily this
is accomplished with crayon or air brush.
Usually used on uncontoured maps. Also
called hillwork. Compare with shaded

relief.
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system, similar to shoran, for measuring
distances from an airborne station to each
of two ground stations. This term is derived
from “high precision short-range electronic
navigation.”
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historical chart—A chart based on data from
previous years to determine probable
oceanographic patterns for a specified time.
Also caflred first approximation chart.

history overlay—A specially prepared matte
plastic material which shows the sources of
all sounding data used in a bathymetric
compilation.

holiday—Sec gap.

hologram—A photograph of the interference
pattern that exists when a Fresnel or
Fraunhofer diffracted partially coherent
light wavefront called the object field is
allowed to interfere with another
wavefront of the same frequency and
coherence called the reference field. The
reference field is usually a plane or
spherical wavefront.

homologous—The condition where an image
of a given object point or series of such
points is common to two or more projec-
tions having different perspective centers.

homologous images—The images of a single
object point that appears on each of two or
niore overlapping photographs having dif-

ferent perspective centers.

homologous photographs—Two or more over-
lapping photographs having different

camera stations.

homologous rays—The two persEectivc rays
corresponding to a pair of homologous
image points.

homolographic (homalographic) map projec-
tion—An equal-area map projection. This
term is found in the designations given
some particular map projections, such as
the Mollweide homalographic projection.

horizon—In %eneral, the apparent or visible
junction o
specific

earth and sky, as seen from any
position. See also apparent




ZOT; TalS€ MOTIZOT; GEeOCentric horizon;
eoidal horizon; geometrical horizon;
sensible horizon; true horizon.

horizon camera—A camera used in conjunc-
tion with another aerial camera to pﬂoto-
graph the horizon simultaneously with the
other photographs. The horizon photo-
graphs indicate the tilts of the other
photographs.

horizon closure—See error of closure, defini-
tion 6.

horizon coordinate system—See horizon sys-
tem of coordinates.

horizon photograph—A photograph of the
horizon taken simultaneously with another
photograph for the sole purpose of obtain-
ing an indication of the orientation of the
other photograph at the time of exposure.

horizon prism—A prism which can be inserted
in the optical path of an instrument, such
as a bubble sextant, to permit observation
of the vis:ble horizon.

horizon sweep—(surveying) A preliminary re-
connaissance technique where the instru-
ment is pointed initially at the farthest
visible known point am( recording clock-
wise angles to tanks, spires, buildings,
signals, etc., for purposes of identification
and subsequent use.

horizon system of coordinates—A set of celes-
tial coordinates, usually altitude and
azimuth or azimuth angle, based on the
celestial horizon as the primary great circle.
Also called horizon coordinate system.

horizon trace—An imaginary line, in the plane
of a photograph, which represents the
image of the true horizon; it corresponds to
the intersection of the plane of a photo-
graph and the horizontar plane containinq
the internal perspective center or rear noda
point of the lens. See also true horizon.

horizontal angle—Angle in a horizontal plane.

telescope of a theodolite or transit rotates
when moved vertically.

horizontal bridging—See bridging.

horizontal circle~A graduated circle affixed
to the lower plate of a transit by means of
which horizontal angles can be measured.

horizontal closure error—See error of closure,
definition 8.

horizontal control-A network of stations of
known geographic or grid positions referred
to a common horizontal datum, which
control the horizontal positions of mapped
features with respect to parallels and
meridians, or northing and easting grid lines
shown on the map. Horizontal control
includes basic (marked) and supplementary
(unmarked) stations. -

horizontal control datum—A geodetic refer-
ence point which is the basis for horizontal
control surveys, and of which five quan-
tities are known: latitude, longitude,
azimuth of a line from this point, and two
constants which are the parameters of the
reference ellipsoid. The horizontal control
datum may extend over a continent or be
limited to a small area. Also called hori-
zontal datum; horizontal geodetic datum.

horizontal control point—See horizontal con-
trol station.

horizontal control station—A station whose
position has been accurately determined in
x- and y-grid coordinates, or latitude and
longitude. Also called horizontal control

point.

horizontal control survey net—See survey net,
definition 1.

horizontal coplane—See basal coplane.

horizontal datum—See datum, definition 2.

horizontal deformation—In relative orienta-
tion, the cumulative model warpage affect-
ing the horizontal datum from z-motion
error, bridging error, and swing error.

11
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angles at a triangulation station reduced to
a common initial direction.

horizontal cxtension—Sec extension, defini-
tion 2.

horizontal geodetic datum-—Sec horizontal-
control datum.

horizontal intensity—The intensity of the
horizontal component of the magnetic field
in the plane of the magnetic meridian.

horizontal line—A linc perpendiculer to the
vertical.

horizontal parallax—1. (astronomy) The gco-
centric parallax of a body on the observer’s
horizon. This is equal to the angular semi-
diameter of the carth as seen from the
body. 2. (photo%rammcny) See absolute
stereoscopic parallax.

horizontal pass point—Sce supplemental posi-
tion.

horizontal photograph—A photograph taken
with the axis of the camera horizontal.

horizontal plane—1. A plane perpendicular to
the direction of gravity; and planc tangent
to the geoid or Erallcl to such a planc. 2.
(surveying) A plane perpendicular to the
plumb linc within which, or on which,
angles and distances are observed. For an
planimetric survey it is assumed that a?l’
plumb lines therein arc parallel, and all
horizontal plancs therein are parallc!

horizontal refraction—A natural error in sur-
veying which is the result of the horizontal
bending of light rays batween a target and
an observing instrument. Usually caused by
the differences in density of the air aiong
the path of the light rays, resulting from
temperaturce variations. See also terrestrial
refraction.

horizontal stadia—A method of measuring
distances wherein the stadia rod is held in a
horizontal position and the stadia hairs of
the instrument are vertical during obscrva-
tions.
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whereby the tape is held horizontally, and
the positions of its pertinent graduations
arc projected to the ground with plumb
bobs.

horizontal/vertical bridging—Scc bridging.

horizontal/vertical extension—Scec extension,
definition 2.

horizontalizing the model—Sce leveling, defi-
nition 2.

horizontally controlled photography—Carto-
graphic aerial photography obtained
simultaneously with recording of distance
measurements between the taking aircraft
and each of two or more geodetically
positioned ground stations. Shoran, hiran,
or shiran are normally used as the distance
measuring cquipment. The result is precise
relative horizontal positioning of each
photograph which has associated recorded
distances. This positioning information is
used as horizontal control data in the
mapping process.

Horrebow level attachment—A level used in
conjunction with a micrometer in a
telescope whereby latitude observations by
the Horrebow-Talcott method can be
made.

Horrebow-Talcott method of latitude deter-
mination —Sec latitude determination,
zenith-telescope method.

hot spot--1. A small area in a scene which has
receivea an excessive aroent of light. 2. A
small arca of undesired brilliancy of illumi-
nation in the image projected by a printer
or a reader.

hour angle—Angular distance west of a ccles-
tial meridian or hour circle; the arc of the
cclestial equator, or the angle at the celes-
tial pole, ‘Letwccn the upper branch of a
celestial meridian or hour circle and the
hour circle of a celestial body or the vernal
equinox, measured westward through 360°.
See also Greenwich hour angle; local hour
angle; sidereal hour angle.

hour angle difference—Sce meridian angle
difference.
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spherc whosc plane is perpendicular to the
plane of the celestial equator. Also called
circle of declination; circle of right ascen-
sion. See also celestial meridian; colures.

hour aagle system (of coordinates)—An equa-
torial system of curvilincar celestial coordi-
nates wlich has the equator and the local
meridian as primary and secondary refer-
ence planes, respectively. The position of a
celestial body is given by its hour angle and
declination.

hub-A temporary traverse-station marker,
usually of wood. The stake is driven flush
with the ground with a tack or small nail
on top to mark the exact point of reference
for angular and linear measurements.

hue—The characteristic of a color which is
determined by the predominent wavelength
of the light it reflects or transmits.

Huygen’s principle-A very general principle
applying to all forms of wave motion which
states that every point on the instantaneous

osition of an advancing phase front (wave
Front) may be regarded as a source of
secondar sphericaF wavelets. The position
of the pKasc front a moment later is then
determined as the envelope of all of the
secondary wavelets (ad infinitum). Thic
principle is extremely useful in under-
standing effects due to refraction, reflec-
tion, diffraction, and scattering of all types
of radiation, including sonic radiation as
well as electromagnetic radiation and
applying even to ocean-wave propagation.

hydrographic chart--A nautical chart showing
depths of water, nature of the bottom,
contours of bottom and coastline, and tides
and currents in a given sea or sea and land
area. Also called nautical chart.

hydrographic datum—The plane of refercnce
of soundings, depth curves, and clevations
of foreshore and offshore features. Also
called chart datum. See also international
low water; low water datum; sea lcvel
datum of 1929; sounding datum; tidal
datum.

shore and the submerged parts of bodies of
water. Also called hydrographic features.
See also feature.

hydrographic feature-Sce hydrographic
detail.

hydrographic map—Sec hydrographic chart.

hydrographic reconnaissance—A reconnais-
sance of an arca of water to determine
depths, beach gradients, the nature of the
bottom, and the location of coral reefs,
rocks, shoals, and manmade obstacles.

hydrographic sextant—See surveying sextant.

hydrographic sounding—See sounding, defini-
tions 1 and 2.

hydrographic survey—A survey made in rela-
tion to any considerable body of water,
such as a bay, harbor, lake, or river for the
purposes of determination of channel
depths for navigation, location of rocks,
sand bars, lights, and buoys; and in the case
of rivers, made for flood control, power
development, navigation, water supply, and
water storage.

hydrography—1.That science which deals with
the measurement and description of the
physical features of the oceans, seas, lakes,
rivers, and their adjoining coastal arcas,
with particular reference to their use for
navigational purposes. 2. That part of
topography pertaining to water and drain-
age features.

hydrology —~Hydrology in its broadest extent
treats of the propertics, laws, and
phenomena of water; ol its physical, chemi-
cal, and physiological relations; of its
distribution throughout the habitable
earth; and of the etfect of this circulation
on human lives and interests.

hydrosphere—That part of the carth that
consists of the oceans, seas, lakes, and
rivers; a similar part of any other spatial
body if such a body exists. Distinguished
from the atmosphere and inthosphere.
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the form assunied by the vertical com-
onent of the vector equation of motion
when all Coriolis force, earth curvature,
frictional, and vertical acceleration terms
are considered negligible compared with
those involving the vertical pressure force
and the force of gravity.

hydrostatic equilibrium—The state of a fluid
whose sur?aces of constant pressure and
constant mass (or density) coincide and are
horizontal throughout. Complete balance
exists between the force of gravity and the
pressure force. The relotion between the
ressurc and the geometric height is given

ﬁy the hydrostatic equation.

hygrometric—Relating to the relative humid-
ity or comparative amount of moisture in
the atmosphere. Since the atmosphere
enetrates the pores or cells of material
Eodies in varying degrees depending upon
the substances of which they are com-
posed, the amount of moisture which it
contains will affect the shapes and dimen-
sions of certain instruments and equipment
used in surveying and mapping. For this
reason it is necessary to select materials
which are not sensitive to hygrometric
conditions for the construction of leveling
rods, planetable sheets, etc., and for the
construction and printing of maps.

hygroscopic—The property of materials such
as paper and films to absorb or release
moisture and, in so doing, to expand or
contract.

hyperbolic line of position—A line of position
in the shape of a hyperbola, determined by
measuring the difference in distance to two
fixed points. Loran lines of position are an
example.

hyrerfocal distance—The distance from the
ens to the nearest object in focus when the
lens is focused at infinity.

hyperstereoscopy—Stereoscopic  viewing in

which the scale (usually vertical) along the
line of sight is exaggerated in comparison
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sight. Also called alppearance ratio; exagger-
ated stereo; relief stretching; stereoscopic
exaggeration. See also vertical exaggeration,
definition 1.

hypsograph—An instrument of the slide-rule
type used to compute elevations from
vertical angles and horizontal distances.

hypsographic chart—See hypsometric map.

hypsographic detail-The features pertaining
to relief or elevation of terrain.

hypsographic map—A map showing land or
submarine bottoin relieFin terms of height
above, or helow, a datum by any method,
such as contours, hachures, shading, or
tinting. Also called hypsometric map.

hypsography—1. The science or art of describ-
ing elevations of land surfaces with refer-
ence to a datum, usually sea level. 2. That
part of topography dealing with relief or

elevation of terrain.

hypsometer—An instrument used in determin-
ing elevations of points on the earth’s
surface in relation to sea level by determin-
ing atmospheric pressure through observa-
tion of the boiling point (temperature) of
water at each point.

hypsometric chart—See hypsometric map.
hypsometric map—See hypsographic map.

hypsometric tinting—A method of showing
relief on maps and charts by coloring, in
different shades, those parts which lie
between different levels. Also called alti-
tude tints; color gradients; elevation tints;
gradient tints; layer tints.

hypsometric tint scale—A graphic scale in the
mariin of maps and charts which indicates
heights or depths by graduated shades of

colors. See also hypsometric tinting.

hypsometry—The art of determining, by an
method, surface elevations on the eart
with reference to sea level.
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ice chart—A chart showing prevalence of ice,
usually with reference to navigable
waterways.

iced-bar apparatus— An apparatus for
measuring linear distance with great
precision and accuracy, and consisting
essentially of a steel bar which is
maintained at a constant temperature by
being surrounded with melting ice. The bar
is rectangular in cross section, and is carried
in a Y-s%naped trough which is filled with
melting ice and mounted on a car which
moves on a track. Bar lengths are observed
with micrometer microscopes mounted on
stable supports. Also calleld Woodward
base-line measuring apparatus.

ideal earth—See equilibrium theory.

ideal sea level-The theoretical sea surface
which is everywhere normal to the plumb
line. Reference of all depth soundings to
this level would make them all comparable.

identification posts—Posts of wood or other
suitable material, appropriately marked and
inscribed, and placed near = rvey stations
to aid in their recovery and idertification.
Also called supplemental posts for survey
monuments.

idle pendulum—A working pendulum placed
in the receiver in advance of its being used,
so that it may assume the same tempera-
ture as the dummy pendulum.

image—1. The permanent record of the
;ieness of any natural or manma e features,
objects, am{ activities reprociuced on
photographic materials. This image can be
acquired through the sensing of visual or
any other segment of the electromagnetic
spectrum by sensors, such as panchromatic
infrared, and high resolution radar. See also

erect image; homologous image; inverted
image; latent image; real image; reverted
image; virtual image. 2. A visual representa-
tion, as on a radarscope.

image direction—A term used to describe the
image orientation of a photographic
negative or positive relative to the position
of the emulsion. See also emulsion-to-base;
emulsion-to-emulsion; right-reading;
wrong-reading.

image distortion—Any shift in the position
::% an image on a photograph which alters
the perspective characteristics of the
photograph. Causes of image distortion
include lens aberration, differential
shrinkage of film or paper, and motion of
the film or camera.

image motion-The smearing or blurring of
imagery on an aerial photograph because of
the relative movement of the camera with
respect to the ground.

image motion compensation (IMC)—Move-
ment intentionally imparted to film at such
a rate as to compensate for the forward
motion of an aircratt when photographing

ground objects.

image motion compensation distortion—In a
panoramic camera system, the displace-
ment of images of ground points from their
expected cyEndrical position caused by the
translation of the lens or negative surface (a
motion used to compensate for image
motion during exposure time).

image motion factors—Those factors wherecin
:ﬁc image motion varies directly with the
aircraft ground speed and lens focal length
and inversely witE the altitude.

image plane—See photograph plane.
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photograph corresponding to a definite
object on the ground.

image ray—Straigh linc from a ground object,
through the camera lens, to the image on
the photograph. See also perspective ray.

impcrsonal micrometer—See transit microm-
eter.

imposition —Positioning and assembling
negatives or positives into printing location
on a flat.

impression—The inked image received by a
sheet in a press. Commonly used as a
measure of printing production o1 capacity.

in-and-out station—A rccoverable but
unoccupied station incorporated into a
traverse by recording a fictitious deflection
angle of 180° to reverse the azimuth of the
course leading into it, so that the next
station coincides with the preceding station
and the in-and-out station is used as the
backsight for continuing the traverse. In
the computations it is treated as an
ordinary station in the traverse.

incident nodal point—See nodal point, defini-
tion 1.

inclination—1. The angle which a line or
surface makes with the vertical, horizontal,
or with another line or surface. 2. The
angle between orbit plane and reference
plane, for cxample, the cquator is the
reference plane for geocentric, and the
ecliptic for heliocentric orbits. 3. See dip,
definition 2.

inclination of the horizontal axis—The vertical
angle between the horizontal axis of a
surveying or astronomical instrument and
the pﬁme of the horizon.

incline sight—A sight made with a surveying
instrument at an angle above or below the
horizon.

inclinometer—An instrument for measuring
inclination to the horizontal of a ship or

aircraft, or of the lines of force of the
earth’s magnetic field.
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maerinite moridian—{USPLS) A dced descrip-
tion providing the bearing of a property
line but which fails to indicate whether
these are true or magnetic, and fails to state
the magnetic declination or the date of the
survey.

independent resurvey—A resurvey which is
not dependent on the records of the
original survey but is intended to supersede
them in cstaglishing new land boundaries
and subdivisions. Contrasted with de-
pendent resurvey.

index chart—An outline chart showing the
limits and identifying designations of
navigational charts, volumes of sailing
directions, etc.

index contour—A contour line accentuated by
a heavier line weight to distinguish it from
intermediate contours. Depending on the
contour interval, index contours are shown
as every fourth or fifth contour with their
assigned values, to facilitate reading
elevations.

index correction—1. A correction applied to
the reading from any graduated ineasuring
device to compensate for a constant crror
such as would be caused by misplacement
of the scale; the reverse of the index error.
2. (leveling) That correction which must be
applied to an observed difference of
c]ivation to eliminate the crror introduced
into the obscrvations when the zero of the
graduations on onc or both leveling rods
does not coincide cxactly with the actual
bottoin surface of the rod.

index crror—The instrumental error which is
constant and attributable to displacement
of a vernier or some analogous eftect.

index mark—A recal mark, such as a cross or
dot, lying in the plane or the object space
of a photograph and used singly as a
reference mark in  certain types of
monocular instruments, or as one of a pair
to form a ﬂoating mark as in certain types
of stercoscopes. In stereoscopic map
plotting instruments which utilize a stereo
pair ogindex marks, cach mark is called a
half-mark. Sec also floating mark.
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index prism—A sextant prism which can be
rotated to any angle corresponding to
altitudes between cstablished limits. It is
the bubble or pendulum sextant counter-
part of the index mirror of a marine
sextant.

index of refraction—See Snell’s law of refrac-
tion.

Index to Names—An alphabetical list of
geographic names keyed to a map series or
to maps covering a specific country givin
feature designation, geographic an gri§
coordinates, and sheet number for each
name appearing on the series. Essentially
the same as gazetteer, the term Index to
Names is an official DoD designation,
established by international agreements.

index to photography—See photo index,
definition 1.

Indian datum—The Indian datum is accepted
as the preferred datum for India and several
adjacent countrics in Southeast Asia. It is
computed on the Everest ellipsoid veith its
origin. at Kalianpur in Central India.
Derived in 1830, the Everest ellipsoid is the
oldest of the ellipsoids in common use and
is much too small. As a result of the latter,
the datum cannot be extended too far
from the origin or very large geoid
separations will occur. For this reason and
the fact that the ties between local
triangulation in Southeast Asia are
typicelly weak, the Indian datum is
probably the least satisfactory of the
preferred datums.

Indian spring low water—The approximate
mean water level determined from all lower
low waters at spring tides.

Indian tide plane—The datum of Indian spring
low water.

indicated corner—A term adopted by the
Geological Survey to designate a corner of
the public lard surveys whose location
cannot be verified by the criteria necessary
to class it as a found or existent corner, but
which is accepted locally as the correct

corner and whose location is perpetuated
by such marks as fence-line intersections,
piles of rocks, and stakes or pipes driven
into the ground, which have been recovered
by ficld investigation.

indirect effect on the deflections—See topo-
graphic deflection.

indirect leveling—See  barometric leveling;
thermometric leveling; trigonometric
leveling.

indirect measurcment—Any measurement
secured by determining its quantity from
its relation to some measured quantity. A
technique used in surveying when it is
impossible to actually tape a distance
across a river or other such obstruction.
Contrasted with direct measurement.

indirect observation—A measure of a quantity
which is a function of the quantity or
quantities whose value is desired, such as an
observed difference in elevation with a
spirit level, used to obtain the clevation of
a bench mark.

indirect photography—Photography in which
the camera records an image cast upon a
screen or similar display surface by electrou-
ic (television, radar, etc.) or other meuns.

inequality—A systematic departure from the
mean value of a quantity. Sec also annual
inequality: diurnal inequality; lunar
inequality; variational inequality.

inertial coordinate system—A coordinate
system in which the axes do not rotate
with respect to the “fixed stars” and in
which dynamic behavior can be described
using Newton’s Laws of Motion.

inertial reference photography—Cartographic
aerizl photography obtained
simultaneously with magnetic tape
recorded inertial reference positioning data.

inferior onjunction—The conjunction of an
inferior pianet and the sun when the planet
is betwecn the earth and the sun.
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smaller than that of the Earth, i.c., Mercury
and Venus.

inferior transit—Sec lower transit.

infinity—The oint, line, or region beyond

measurable Yimits. An unaltered source of
light is regarded as at infinity if it is at such
a great distance that rays from it can be
considered parallel.

infrared—(photography) Pervaining to or
designating tEre portion of the electro-
magnetic spectrum with wavelengths just
beyond the red end of the visible spectrum,
such as radiation emitted by a hot body.
Invisible to the eye, infrared ray~ are
detected by their thermal and photographic
effects. Their wavelengths are longer than
those of visible light and shorter than those
of radio waves.

infrared film—Film containing an emulsion
especially sensitive to infrared and blue

light.

inherited error—The error in initial values
used in a computation; especially the error
introduced from the previous steps in a
step-by- step integration.

initial monument—(USPLS) One of thirty-
four positions and points of origin of the
principal meridians and base lines
establisﬁed for the control of the township
boundary surveys of the rectangular system
designed for subdividing the public {ands.

initial point—1. That point from which any
survey is initiated. 2. (USPLS) The point
from which the survey of the principal
meridian and base line controlring the
survey of the public lands within a given
area is initiated. Also called point of origin.

inner orientation—See interior orientation.

inner planets—The four planets nearest the
Sun: Mercury, Venus, Earth, and Mars.

inset—1. (cartography) A portion of a map or
chart covering an isolated island, or group
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and positioned within the open water area
of a ncarby sheet, climinating the necessity
for publishing a separate map sheet. 2. A
representation of a small arca at a larger
scale (e.g., town-plan inset) or of a large
areca at a smaller scale (e.g., orientation
inset).

instantaneous-reading tape—A survey tapc on
which the foot mark is repeated at each
subdivision. Thus, a tape divided into
tenths of a foot would have the foot mark
imprinted at each tenth of a foot division.

instrument adjustment—The process of
mechanical manipulation of the relation of
component parts of an instrument in order
to oitain the highest practicable precision
and facility in the designed use of the

instrument.

instrument approach chart—An aeronautical
chart designed for use under instrument
flight conditions, for making instrument
approach and letdown to contact flight
conditions in the vicinity of an airfield.

instrument error—A systematic error resulting
from imperfections in, or faulty adjustment
of, instruments or devices usec{. Aljso called
calibration error.

instrument parallax—A change in the apparent
position of an object with respect to the
reference marks o}l an instrument which is
caused by imperfect adjustment of the
instrument (also called optical parallax), or
by a change in the position of the observer
(also calleg personal parallax).

instrument  phototriangulation—See stereo-
triangulation.

instrument station—See set-up, definition 1.

intensity of gravity—The magnitude with
which gravity acts, expressed in suitable
units, usually as an acce?eration, in gals; as
a force, in dynes.

intercardinal point—Any of the four direc-
tions midway between the cardinal points;
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northeast, southeast, southwest, or
northwest.

interferometer—An apparatus used to produce
and measure interference from two or more
coherent wave trains from the same source.
Used to measure wavelengths, to measure
angular width of sources, to determine the
angular position of sources (as in satellite
tracking), and for other purposes. See also
radio interferometer.

interior angle traverse—In surveying, a closed
traverse wherein distances are measured
and only interior angle measurements are
used.

interior orientation—The determining
(analytically or in a photogrammetric
instrument) of the interior perspective of
the photograph as it was at the instant of
exposure. Elements of interior orientation
are the calibrated focal length, location of
the calibrated principal point, and the
calibrated lens distortion. Also called inner
orientation.

interior perspective center—See perspective
center.

interior to a curve—That area lying toward the
concave side of a curve and included within
the area of the circle of which the curve is a
part of the circumference.

interlocking angle—In tilt analysis of oblique
photographs, the angle between the optical
axes of the vertical and oblique cameras.
The dihedral angle between the ﬁlanes of
the vertical and oblique photographs.

intermediate contour—A contour line drawn
between index contours. Depending on the
contour interval, there are three or four
intermediate contours between the index
contours.

intermediate orbit—A central force orbit that
is tangent to the real orbit at some point. A
fictitious satellite travelling in the inter-
mediate orbit would have the same
position, but not the same velocity, as the
real satellite at the point of tangency.
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intermediate scale map—A map normally of a

scale from 1:200,000 to 1:500,000,
intended for planning strategic operations,
including the movement, concentration,

and supply of troops.

international date line—The line coinciding

approximately with the 180th meridian, at
which each calendar day first begins; the
boundary between the —12 and +12 time
zones. The date on each side of this line
differs by one day, but the time is the same
in these two zones. Also called date line.

International ellipsoid of reference—A

reference ellipsoid having the following
approximate dimensions: semimajor axis—
6,378,388.0 meters; semiminor axis—
6,356,911.9 meters; and the flattening or
ellipticity—1/297. This spheroid was based
on the Hayford spheroid (ellipsoid).

international gravity formula—A development

of the formula for theoretical gravity,
based on the assumptions that the spheroid
of reference is an exact ellipsoid ofPrevolu-
tion having the dimensions of the Inter-
national e%lipsoid of reference (Madrid,
1924), rotating about its minor axis once in
a sidereal day; that the surface of the
ellipsoid is a level surface; and that gravity
at the equator equals 978.049 gals.

international low water (ILW)-A rlanc of

reference below mean sea leve by the
following amount: half the range between
mean lower low water and mean higher

high water multiplied by 1.5.

International Map of the World (IMW) map

projection—A modified polyconic map
projection, with two standard meridians
along which the scale is held exact. The
scale of the map is 1:1,000,000; the
geographic meridians are represented by
straight lines connecting corresponding
points on the top and bottom geographic
parallel lines of the projection which are
truly divided. These lines representing the
parallels are arcs of circles, not concentric.
Also called millionth scale map of the
World.




international system of units (SI)—The
practical international metric system of
units adopted by the Eleventlh General
Conference of Weights and Measures in
1960. It consists of seven basic units with

additional supplementary and derived
units.

interocular distance—See interpupillary
distance.

interpolate—To determine intermediate values
between given fixed values. As applied to
logical contouring, to interpolate is to ratio
vertical distances between given spot
elevations.

interpupillary distance—The distance between
the center of the pupils of the eyes of an
individual. Also calletfcye base; interocular
distance.

interrogation—Transmission of a radio signal
or combination of signals intended to
trigger a transponder or group of trans-
ponders.

interrogator—1. A radar set or other elec-
tronic device that transmits an interroga-
tion. 2. An interrogator-responsor or the
transmitting component of an inter-
rogator-re: ponsor.

interrogator-responsor—A radio transmitter
and receiver combined to interrogate a
transponder and display the resulting
replies. Often shortened to interrogator;
Also called challenger.

intersected point—See intersection station.

intersection—1. (surveying) The procedure of
determining the horizontal position of an
unoccupied point (intersection station) by
direction observations from two or more
knowu positions. 2. (photogrammetry) The
procedure of determining the horizontal
position of a point by intersecting lines of
direction obtained photogrammetrically.
The lines of direction may be obtained
directly from vertical photogratphs or by

graphic or mathematical rectification of

tilted photographs. Compare with
resection.

intersection station—An object whose
horizontal position is determined by

observations from other survey stations, no
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observations being made at the object
itself. Where the object is observed from
only two stations, tlie position is termed a
“no check position,”as there is no proof
that such observations are free from
blunders. Intersection stations are either
objects which would be difficult to occupy
with an instrument, or survey signals whose
positions can be determined with sufficient
accuracy without being occupied. Also
called intersected point.

intervalometer—A timing device for auto-
matically operating at specified intervals
certain equipment such as a camera shutter
for the purpose of obtaining a desired end
lap between successive photographs.

intervisibility test—Any of the several tests
used to determine the visibility along a
sightline in a proposed survey net. Its
purpose is to determine the existence of
obstr: ctions along a proposed line of sight
from which tower and signal requirements
ma - be developed.

invar—An alloy of nickel and steel having a
very low coefficient of thermal expansion.
Invar is used in the construction of Jaderin
wires (base-line measuring apparatus),
subtense bars, precise leveling rods, tapes,
and pendulums.

invar leveling rod—See precise leveling rod.

invar pendulum—A quarter-meter pendulum
made of invar.

invar scale—A measuring bar made from invar.
Normally, one side is graduated in the
metric system and the other side in the
English system.

invar tape—Any survey tape ma'e of invar.
invariable pendulum--A  pendulum so de-

signed and equipped with means of support
that it can be used in only one position.

inventory survey—A survey for the purpose of
collecting and correlating engineering data
of a particular type, or types, over a given
arca. An inventory survey may be recorded
on a base map.




inverse—Sec transverse; inverse position
computation.

inverse chart—See transverse chart.

inverse computation—See inverse position
computation.

inverse cylindrical orthomorphic chart—See
transverse Mercator chart.

inverse cylindrical orthomorphic map projec-
tion—See transverse Mercator projection.

inverse equator—Sce transverse equator.
inverse latitude—See transverse latitude.
inverse longitude—See transverse longitude.

inverse Mercator chart—See tronsverse Merca-
tor chart.

inverse Mercator map projection—See trans-
verse Mercator map projection.

inverse meridian—See transverse meridiin.
inverse parallel—Sce transverse parallel.

inverse positioil computation—The derivation
of the length, and the forward and back
azimuths of a line by computation based
on the known positions of the ends of the
line. Also called inverse; inverse computa-
tion; inverse position problem.

inverse position problem—See inverse position
computation.

inverse thumb line—See transverse rhumb line.

inversors—(photography) Mechanical devices
used to maintain correct conjugate
distances and collinearity of negative, lens,
and casel planes in autofocusing optical
instruments, such as copy cameras and
rectificrs. See also Carpentier inversor;
Peaucellier inversor; Pcaucellier-Carpentier
inversor; Pythagorean right-angle inversor.

inverted image—An image that appears upside
down in relation to the object.

invcrtcd sterco—See PSCUdOSCOPiC stereo.

inverting—See transit, definition 3,

inverting telescope—An instrument with the
optics so arranged that the light rays
entering the objective of the lens meet at
the crosshairs and appear inverted when
viewed through the eyepiece without
altering the orientation of the image.
Contrasted with erecting telescope.

ionospheric correction—The correction made
to electromagnetic measurements between
satellites and ground stations to
compensate for the cffect of the
ionosphere.

irregular error—See accidental error.

isanomal—A line connecting points of equal
variations from a normal value.

isentropic—Of equal or constant entropy with
respect to either space or time.

isobar—A line on a chart connecting all points
of equal or constant pressure; an isopleth
of pressure.

isobaric chart—A chart showing isobars. Also
called constant pressure chart.

isobath—See depth curve.

isocenter—1. The unique point common to
the plane of a photograph, its principal
plane, and the plane of an assumed truly
vertical photograph taken from the same
camera station and having an equal
principal distance. 2. The ‘point of inter-
section on a photograph ot the principal
line and the isometric parallel. 3. The point
or: a photograph intersected by the bisector
of the ang%e between the plumb linc and
the photograph perpendicular. The
isocenter is significant because it is the
center of the radiation for displacements of
images due to tilt.

isocenter plot—See isocenter triangulation.

isocenter triangulation—Radial triangulation
utilizing isocenters as radial centers. Also
called isocenter plot.




isochrone—A line on a chart connecting all
points having the same time of occurrence
of a particular phenomenon or of a
particular value of a quantity.

isoclinal—See isoclinic line.

isoclinic chart—A chart of which the chief
feature is a system of isoclinic lines, each
for a different value of the magnetic
inclination.

isoclinic line—A line drawn through all points
on the earth’s surface having the same
magnetic inclination. The particular
isoc%inic line drawn through points of zero
inclination is given the special name of
aclinic line. Also called isocr'mal.

isodiff—One of a series of lines on a map or
chart connecting points of equal correction
or difference in datum, especially useful in
readjustment of surveys from one datum to
another. See also isolat; isolong.

isodynamic line—A line connecting points of
equal magnitude of any force.

isogal-A contour line of equal gravity values
on the surface of the earth.

isogonal—See isogonic line.

isogonic chart—A chart of which the chief
eature is a system of isogonic lines, each
for a different value of the magnetic
declination.

isogonic line—A line drawn on a map or chart
joining points of equal magnetic variation.
Also called isogonal. See also agonic line.

isogram—See isopleth.

isogriv—A line drawn on a map or chart
joining points of equal grivation.

isogriv chart—A chart with lines connecting
points of equal grivaton.

isolat—An isodiff connecting points cf equal
latitude corrections.
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isoline—1. A line representing the intersection
of the plane of a vertical photograph with
the plane of an overlapping oblique
photograph. If the vertical photograph
were tilt-free, the isoline would be the
isumetric parallel of the oblique
photograph. 2. A line along which values
are, or are assumed to be, constant.

isolong—An isodiff connecting points of equal
longitude corrections.

isomagnetic chart—A chart showing the con-
figuration of the earth’s magnetic field by
isogonic, isoclinic, or isodynamic lines.

isometric (conformal) latitude—An auxiliary
latitude used in the conformal mapping of
the spheroid on a sphere. By transt{)rming
geographic latitude: on the spheroid into
isometric latitudes on a sphere, a conformal
map projection (the Mercator) may be
calculateci, using spherical formulas, for the

plotting of geographic data.

isometric parallel-The intersecting line
between the plane of a photograph and a
horizontal pEme having an equal per-
pendicular distance from the
perspective center.

same

isoperimetric curve—A line on a map projec-
tion along which there is no variation from
exact scale. There are two isoperimetric
curves passing through every point on an
equal-area map projection. This character-
istic gives that class of projections some
preference for engineering maps.

isopleth—A line of equal or constant value of
a given quantity, with respect to either
space or time. Also called isogram.

isopor—A line found on magnetic charts
showin ints of equal annual change.
Also ca lescr)nagnetic isoporic line.

isoporic chart—A chart with lines connecting
points of equal magnetic annual change.

isosycnic—A line connecting points of equal
ensity, particularly of ocean water.
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DUSTATIC COMpTISation= 11T acpdarture from
normal density of material in the lower

- isostasy—A condition of approximate equilib- part of a column of the earth’s crust which
rium in the outer part of the earth, such balances (compensates) land masses 4
that the gravitational effect of masses (topography) above sea level and deficienc
extending above the surface of the geoid in of mass in ocean waters, and whicK
continental areas is approximately counter- produces the condition of approximate
balanced by a deficiency of density in the equilibrium of earth’s crust termed
material beneath those masses, while the isostasy. See also topographic deflection. |

effect of deficiency of density in ocean
waters is counterbalanced by an excess of

density in the material under the oceans. isostatic correction—The adjustment made to

See also depth of isostatic compensation; "“IUFS of gravity or to .deﬂccuons of the
Hayford-Bowie method of isostatic reduc- vertical observed at a point to Fake account
tion; Hayford-Bullard (or Bullard) method of the assumed  mass d‘:ﬁC‘F“CY under
of isostatic reduction; isostatic adjustment; topog‘.'aphlc fe.atu‘rcs for which a topo-
isostatic compensation; isostatic correction; graphic correction is also made.
Pratt-Hayford theory of isostasy.

isostatic geoid—An ideal geoid derived from
the spheroid of reference by the applica-
tion of computed values of the deflection
of the vertical which depend upon the
topography and isostatic compensation.

isostatic adjustment—The natural process by
which the crust of the earth adjusts to
restore or maintain its state of equilib‘rium
known as isostasy.

isostatic anomaly —The difference between an
observed value of gravity and a theoretical
value at the point of observation which has
been corrected for elevation of the station
avove the geoid, and for the effect of
topography over the whole earth, and for isotimic —Pertaining to a quality which has
its isostatic compensation. equal value in space at a particular time.

isostere—A line connecting points of equal
atmospheric density.

A .
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Jacob’s staff—A single staff or pole used for

mounting a surveyor’s compass or other
instrument. Sometimes used in place of a

tripod.

Jaderin wires (base apparatus)—An appar. tus

used for basc-line measurement. It consists
of separate steel and brass wires, extended
under constant tension over reference
tripods in the line of the base. The
coefficients of cxpansion and lengths at a
certain temperature of the two wires having
been found, the temperatures of the wires
themselves may be deduced from the
difference of the measurement of the same
distance by the two wires. With these
temperatures known, the length of the base
may be accurately obtained.

Jet Navigation Chart (JNC)--A 1:2,000,000

scale, coordinatcd series of multi-colored
charts, designed to satisfy long-range

navigation of high altitude, high speed

aircraft.

Joint Operaticns Graphic (JOG)—The stand-

ard 1:250,000 scale Department of Defense
cartographic product which may be
produced in any of the following three
versions to meet the validated Unified and
Specified Commands and Military Depart-
ments area requirements: the JOG/G
(Series 1501) is designed to meet ground
usc requirements; JOG/A (Series 1501 Air)
is designed to meet air use requirements;
and JOG/R (Series 1501 Radar) is the Air

Target Material version in support of

radar/intelligence planning and operations
requircments.
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Julian calendar-The calendar established by
Julius Caesar in 46 B.C., and based upon
the assumption that the true length of the
tropical year was exactly 365.25 incan
solar days.

Julian day—The number of each day, as
reckoned consecutively since the beginning
of the present Julian period on January 1,
4713 B.C. The Julian day number denotes
the number of days that has elapsed at
Greenwich noon on the day designated,
since this epoch day. See alsc modified

Julian day.

junction—(leveling) The place where two or
more lines of levels are connected.

junction bench mark—A bench mark select:d
as the common mecting point for lines of
levels or links of levels.

junction detail —A sketch or working diagram
showing the details of the various levelings
at a junction.

junction figure—A triangulation figure in
which three or more triangulation arcs
meet, Or two Or more arcs intersect.

/
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K-factor—See base-altitude ratio. up other flats. Also called layout guide. See
also layout; flat, definition 1.

Kepler’s laws—The three laws governing the kiss plate—A pressplate used to make an
motions of planets in their orbits. These addition or correction to a previously
are: (1) The orbits of the planets are printed sheet.
cllipses, with the sun at a common focus;

(2) As a planet moves in its orbit, the line Klimsch-Variomat compilation method
adjoining the planct and sun sweeps over (relief)—A process by which repioduction
equal areas in equal intervals of times; (3) material ofP large-scale sheets is photo-
The squares of the periods of revolution of graphically filtered to retain only index
ang two planets are proportional to the contours. The index contours are then used
cubes of their mean distances from the sun. as the relicf compilation for a medium-scale
Also called Kepler's planetary laws. sheet.
Kepler’s planetary laws—See Kepler’s laws. Krasovsky spheroid (ellipsoid)—A reference
ellipsoid having the following approximate
key flat—The principal or master layout or dimensions: semimajor axis—6,378,245.0
flat used as a positioning guide for stripping meters; flattening or ellipticity —1/298.3.

Preceding page blank

hatl 4 -




Laborde map projection—Similar to the
transversc Mercator projection, except that
the Laborde projects a spheroid rather than
a spherc onto a plane. This conformal
projection is best suited for regions which
are clongated in a direction which is at a
considerable angle to the meridian. USAF
Special Flight Charts are based on this
projection.

LaCoste-Romberg gravimeter—A long-period
spring suspended cantilevered weight
system adapted to the measurement of
gravity differences.

1adder grid numbers—Those grid numbers
which identify the grid lines within the

neatline.

Lambert
projection—See
equal-area map projection.

azimuthal e%ual-area map
Lambert zenithal

Lambeit azimuthal polar map projection—A
Lambert equal-area map projection with
the pole o? projection at the pole of the
sphere, and the radii of the circles which
represent the geographic parallels
corresponding to the chords oF those
parallels.

Lambert bearin§—A bearing as measured on a
Lambert contormal chart or plotting sheet.
This approximates a great-circle bearing.

Lambert central equivalent map projection
upon the plane of the meridian—An
azimuthal map projection having the pole
of the projection on the equator. Also
called Lambert equal-area meridional map
projection.

Lambert conformal chart—A chart on the
Lambert conformal projection.
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Lambert conformal conic map projection—A
conforma! map projection ofPthe so-called
conical type, on which all geographic
meridians are rcpresented by straight lines
which meet in a common point outside the
limits of the map, and the geographic
parallels are represented by a series of arcs
of circles having this common point for a
center. Meridians and parallels intersect at
right angles, and angles on the earth are
correctly representcg on the projection.
This projection may have one standard
parallel afong which the scale is held exact;
or there may be two such standard
parallels, both maintaining exact scale. At
any point on the map, the scale is the same
in every dircction. It changes along the
meridians and is constant along each
parallel. Where there are two standaxd
parallels, the scale between those parallels
is too small; beyond them, too large. Also
called Lambert conformal map projection.

Lambert conformal map projection—See
Lambert conformal conic map projection.

Lambert equal-area meridional map
projection—See Lambert central equivalent
map projection upon the plane of the
meridian.

Lambert grid—An informal designation for a
State coordinate system based on a
Lambert conformal map projection with
two standard parallels.

Lambert zenithal equal-area map
projection—An azimuthal map projection
having the pole of the projection at the
center of the area mapped. The azimuths of
great circles radiating from this center
(pole) are traly represented on the map:
equal distances on those great circles are
represented by equal linear distances on the
map, but the scale along those great circle




lines so varies with distance from the pole
of the projection, that an equalarea
projection is produced. Also called
Lambert azimuthal equalarea map pro-
jection.

laminate—1. The process of preserving a map
sheet or other graphic by sandwiching
between two sheets of clear synthetic
material (polyethylene-polyester plastic).
The laminating equipment uses heat anc
pressure but no adhesive. 2. (relief model)
See plastic block.

land boundary—A line of demarcation
between two parcels of land.

fand-line adjustment—Positioning the
publicland lines on a topographic map to
indicate their true, theoretical, or
approximate location relative to the
adjacent terrain and culture.
land mass simulator plate—See factored
transparency.

land survey—The process of determining
boundaries and areas of tracts of land. The
term cadastral survey is sometimes used to
designate a land survey, but in this country
its use should be restricted to the surveys
of public lands of the United States
(USPLS). Also called property survey;
boundary survey.

landmark—1. An object of enough interest or
prominence in reiation to its surroundings
to make it outstanding or to make it useful
in determining a location or a direction. 2.
Any monument, material mark, or fixed
object used to designate the location of a
land boundary on the ground.

landscape map—A topographic map made to a
relatively large scale and showing all details.
Such maps are required by arciitects and
landscape gardeners for use in planning
buildings to fit the natural topographic
features and for landscaping parks,
playgrounds, and private estates. These are
generally maps of small areas, and a scale is
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used of 1 in. = 20 ft to 1 ft = 50 ft,
depending on the amount of detail.

Laglace azimuth—A geodetic azimuth derived
rom at .tronomic azimuth by use of the
Laplace . uation.

Laplace azimuth mark—An astronomic
azimuth mark at a Laplace station.

Laplace condition—The Laplace condition,
expressed by the Laplace equation, arises
from the cht that a deflection of the
vertical in the plane of the prime vertical
will give a difference between astronomic
and geodetic longitude and between
astronomic and geodetic azimuth; or,
conversely, that the observed differences
between astronomic and geodetic values of
the longitude and of the azimuth may both
be used to determine the deflection in the
plane of the prime vertical.

Laplace control—-Control and correction of
astronomic azimuths through observations
of the deflection of the plumb line in the
prime vertical (comparison of astronomic
and geodetic longitude).

Laplace equation—-1. The equation which
expresses the relationship between
astronomic and geodetic azim:hs in terms
of astronomic and geodetic longitudes and
geodetic latitude. 2. (potential) A partial
differential equation of the second order
which is satisfied by the Newtonian
potential of every finite body at all exterior
points.

Laplace station—A triangulation or traverse
station at which a Laplace azimuth is
determined. At a Laplace station both
astronomic longitude and astronomic
azimuth are determined.

large-scale ma[])—A map having a scale of
1:75,000 or larger.

laser—An acronym for “light amplification by
stimulated emission of radiation.” A device
producing coherent-energy beams in the
spectrum of light-or-near-light frequencies.
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A laserequipped Geodimeter makes it
possible to measurc greater distances.

laser terrain profile recorder—An electronic
instrument that emits a continuous wave
laser beam from an aircraft to mecasure
vertical distances between the aircraft and
the carth’s surface.

latent image—The invisible image produced in
radiation-scnsitive matcrials which becomes
visible upon processing.

lateral chromatic aberration—An aberration
which affects the sharpness of images off
the lens ~x/s because different colors
undergo diticront magnifications.

lateral magnification--; e ratio of length in
the image, perpendic ular to the lens axis, to
a corresponding length in the object.

lateral refraction—The horizontal component
of the refraction of light through the
atmosphere.

lateral shift—The offset of the position of the
peak of an anomaly with the mass of
magnetization (or gravitation).

lateral tilt—See roll, definition 2.

latitude—1. (gcneral) A linear or angular
distance measured north or south of the
equator on a sphere or spheroid. 2. (plane
surveying) The perpendicular distance in a
horizontal plane of a point from an
east-west axis of reference. See also
difference of latitude, definition 2. 3.(ona
sphere) The angle at the center of a sphere
between the p]gane of the cquator and the
line to the point on the surface of the
spherc. 4. (traverse) The north-south
component of a traverse course. 5.
(photography) The ability of an emulsion
to record a range of brightness values. See
also astronomical latitude; authalic
(equal-area) latitude; celestial latitude;
difference of latitude; fictitious latitude;
galactic latitude; geocentric latitude;
geodetic latitude; geographic latitude;
geomagnetic latitude; grid latitude;

isometric (conformal) latitude; latitude
correction; middle latitude; oblique
latitude; parallel; parametric latitude;
rectifying latitude; terrestrial latitude;
transverse latitude; variation of latitude.

latitude correction-The amount of the
adjustment of obscrved gravity values to an
aréitrarily chosen base latitude. Also,
correction to latitude in a traverse course.

latitude determination, zenith-telescope
method—A precisc method of determining
astronomic latitude by measuring the
difference of the meridional zenith
distances of two stars of known
declination, onc north and the other south
of zenith. Also called Horrebow-Talcott
method of latitude determination.

latitude difference—(plane surveying) Length
of the projection of a traverse course onto
a meridian. Also called northing; southing.

latitude equation—A condition equation
which expresses the relationship between
the fixed latitudes of two points which are
connected by triangulation or traverse.

latitude factor—The change in latitude along a
celestial line of position per one minute
change in longitude.

latitude level-A sensitive spirit level attached
to the telescepe of an instrument employed
for observing astronomic latitude, in such
manner that when the telescope is clamped
in position, the level measures, in a vertical
plane, variations in the direction of the line
of collimation.

latitudinal band—See band.

latitude of the line—See difference of latitude,
definition 2.

latitudinal curve—This term denotes an
easterly and westerly property line adjusted
to the same mean bearing from each
monument to the next one in regular order,
as distinguished from the long chorc. or
great circle that would connect the initial
and terminal points.
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lattice—A network of intersecting position
lines overprinted on a map or chart from
which a Ex may be obtained by use of
electronic navigation aids.

Law of Universal Gravitation—See constant of
gravitation A

lay—1. See layout. 2. To assemble a photo
mosaic. Ofter: referred to by the method
used in assembly, such as wet lay, staple

lay, etc.

laydown—-A mosaic. Often used to designate a
mosaic temporarily assembled from
uncropped prints.

layer tints—See hypsometric tinting.

layout guide —See key flat.

layout-The planned positioning of
reproduction material to fit the
requirements and limitations of
lithographic plates, paper, and finishing.
Also called lay. See also flat, definition 1.

lead line-A long, graduated chain or line at
the end of which is attached a lead weight,
used to measure depths of water.

leap-frog method —A rapid means of obtaining
elevations of stations along a route between
two base stations, or to obtain a closed
loop of altimeter elevations. The system
uses four barometers operating in pairs.
One pair of barometers remains at the base
station while the other pair is advanced to
the first station at which time all barometer
and weather conditions are read and
recorded simultaneously. The original base
station pair are advanced to the second
station and the process repeated.

least count—(micrometer or vernier) The
finest reading that can be made directly
(without estimation) from a vernier or
micrometer.
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least squares—A method of adjusting
observations in which the sum of the
squares of all the deviations or residuals
derived in fitting the observations to a
mathematical model is made a minimum.

left bank—That bank of a stream or river on
the left of the observer when he is facing in
the direction of flow, or downstream.

Legendre polynomial-A special case of the
associated Legendre function in which the
function becomes a polynomial.

Legendre’s theorem—The lengths of the sides
of a spherical triangle (very shcrt by
comparison with the radius ozthe sphere)
are equal to the lengths ol the
corresponding sides of a plane triangle in
which the plane angles are derived by
reducing each of the spherical angles by
approximately one-third of the spherical
excess.

Lehmann’s method—See triangle-of-error
method.

length correction—(taping) The difference
between the nominal length of a tape and
its effective length under conditions of
standardization. The standard length of a
tape is usually expressed by a number of
whole units (the nominal length) plus or
minus a small distance which is the length
correction defined above.

length equation—A condition equation which
expresses the relationship between the
fixed lengths of two lines which are
connected by triangulation.

length of degree—The length of a degree of
latitude measured 2long a meridian of
longitude. The length varies somewhat with
the degrees of latitude. Those near the pole
are the longer and those near the equator,
the shorter.

Lenoir level-An instrument which has the
telescope passing through steel blocks, one




near cach end, whose upper and lower faces
are plane and closely parallel; the lower
faces rest upon a brass circle; the upper
faces support a spirit level, which is
reversed in leveling the instrument.

lens—A disk of optical glass, or plastic, or a
combination O(tho or more such disks, by
which rays of light may be made to
converge or to diverge. Such disks have two
surfaces, which may both be spherical, one
plane and one spherical, or various other
combinations (cylindrical, paraboloid, or
hyperboloid). See also achromatic lens;
anastigmatic lens; aplanatic lens;
apochromatic lens; astigmatizer; aspherical
lens; coated lens; compensating lens;
convertible lens; cylindrical lens; eyepiece;
Metrogon lens; negative lens; objective lens;
positive lens; process lens; spherical lens;
thick lens; thin lens.

lens axis—See optica! axis.
lens calibration—See camera calibration.
lens component—See lens element.

lens distortion—Sec aberration, definition 2;
distortion.

lens element—One lens of a complex lens
system. In a photographic lens, the terms
front element and rear element are often
used.

lens speed—Sec relative aperture.

lensatic compass—A type of compass
equipped with a lens which permits the
observer to read the far side of the movable

dial.

level constant—The amount by which the
actual line of sight through a leveling
instrument (when the bubble is centered in
its vial) departs from the truly horizontal
line through the center of the instrument,
computed in millimeters per millimeter of
stadia interval. When leveling rods
graduated in yards instcad of meters are
used, the level constant, C, would be

expressed in milliyards per milliyard of
stadia interval. Also called C<constant.

level control—A secries of bench marks or
other points of known elevation,
established throughout a project.

level correction—That correction which is
applied to an observed difference of
elevation to correct for the error
introduced by the fact that the line of sight
through the leveling instrument is not
absolutely horizontal when the bubble is
centered in its vial.

level line—1. A line on a level surface;
therefore a curved line. 2. A line over
which leveling operations are accomplished.
See also dup%icate level line; line of levels;
multiple level line; simultaneous level line;
spur line of levels.

level net—See survey net, definition 2.
level rod—See leveling rod.

level surface—Sec equipotential surface.

level trier—An apparatus for use in measuring
the angular value of the divisions of a spirit
level.

leveling —1. (surveying) The operations of
measuring vertical distances, directly or
inditectly, to determine elevations. See also
astro-geodetic leveling; barometric leveling;
differencial leveling; direct leveling;
double-rodded line; first-order leveling;
flying levels; geodetic leveling; profile
leveling; reciprocal leveling; second-order
leveling; spirit leveling; stadia trigonometric
leveling; tﬂermometric leveling; third-order
leveling; three-wire leveling; trigonometric
leveling; vertical angulation; water leveling.
2. (photogrammetry) In absolute orienta-
tion, the operation of bringing the
model datum parallel to a reference plane,
usually the tabletop of the stereoplotting
instrument. Also cafled horizontalizing the

model; leveling the model. See also
aeroleveling; orientation, definition 7.
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leveling error of closure—See error of closure,

definition 4.

leveling instrument—An instrument used for

determining differences of elevations
between points. See also Abney level;
dumpy level; Egault level; engineer’s level;
first-order level; Fischer level; Gravatt level;
hand level; Lenoir level; locator’s hand
level; Locke hand level; military level;
pendulum level; precise level; self-levelin
evel; Stampfer level; tiltin leveF;
Troughton level; U.S. GeologicaF Survey
level; wye (Y) level.

leveling rod—A straight rod or bar, designed

for use in measuring a vertical distance
between a point on the ground and the line
of collimation of a leveling instrument
which has been adjusied to a horizontal
position. Also called level rod. Usually
shortened to rod. See also Barlow leveling
rod; Boston leveling rod; Conybeare
leveling rod; foot-meter rod; Gravatt
leveling rod; invar leveling rod; long rod;
Molitor precise leveling rod; New York
leveling rod; Pemberton leveling rod;
Philadelphia leveling rod; precise levelin
rod; range rod; seFf-reading leveling rodg;
short rod; Stephenson leveling rod; tape
rod; U.S. Coast and Geodetic Survey
first-order leveling rod; U.S. Engineer
precise leveling rocf; U.S. Geological Survey
precise leveling rod.

leveling the model—See leveling, definition 2.

library negative mold—A negative mold which

has been extended to a size compatible
with the printed plastic map and forming
equipment, and which is kept in file for
subsequent castings.

libration—A real or apparent oscillatory

motion, particularly the apparent
oscillation of the moon, which results in
more than half of the moon’s surface being
revealed to an observer on the earth, even
though the same side of the moon is always
toward the earth because the moon’s
periods of rotation and revolution are the
same.
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lift—See selection overlay.

limb—1. The graduated curved part of an
instrument for measuring angles, as that
part of a marine sextant carrying the
altitude scale, or arc. 2. The circular outer
edge of a celestial body. See also lower
limb; upper limb.

limit of reliable photo coverage—A label
placed along a dashed line separating
reliable photo compilation from map
compilation on a chart. The label is always
placed on the photo compilation side of
the limit line.

line—See agonic line; area delimiting line; base
construction line; base line; base line
extension; boundary line; celestial line of
sition; center line; contour line; co-range
E(r:e; cotidal line; cut line; double-rodded
line; fictitious thumb line; {ight line; form
lines; geodesic line; great-circle line; grid
line; grid rhumb line; high-water line;
hyperbolic line of position; international
date line; isanomal line; isobar; isochrone;
isoclinic line; isodiff; isodynamic line;
isogal; isogonic line; isogriv; isolat; isoline;
isolong; isopleth; isopor; isopycnic;
isostere; lead line; ioran lines; lorhumb line;
low-water line; magnetic lines of force;
match lines; meander line; neatline; nodal
line; normal; normal section line; oblique
rhumb line; offset line; plumb line; principal
line; radia line; random line: range line;
rhumb line; shoran-line crossing; side line;
standard line; township line; transit line;
transverse rthumb line; vanishing line.

line copy—Any copy suitable for
reproduction without using a screen; copy
composed of lines as distinguished from
continuous-tone copy.

line of apsides—The major axis of an elliptical
orbit extended indefinitely in both
directions. Also called apse line.

line of collimation—(optics) The line through
the second nodal point of the objective lens




of a telescope and the center of the reticle.
Also called line of sight; sight line; pointing
line; aiming line of the instrument.

line of constant scale~Any line on a
photograph which is parallel to the true
horizon or to the isometric parallel. Also

called line of equal scale.

line of equal scale-See line of constant scale.

line of force—A line indicating the direction
in which a force acts, as in a magnetic field.

line of levels—A continuous series of
measured differences of elevation. The
individual measured differences may be
single observations in the case of single-run
leveling or the means of repeated
observations in the case of double-run
leveling.

line of nodes—The straight line connecting the
two points of intersection of the ecliptic
with the orbit of a planet, planetoid, or
comet; or the line of intersection of the
planes of the orbit of a satellite and the
equator of its primary.

line of position—A line indicating a series of
possible positions, determined by
observation or measurement.

line of sight—1. The straight line between two
points. This line is in the direction of a
great circle, but does not follow the
curvature of the earth. 2. The line
extending from an instrument along which
distant o%)jects are seen, when viewed with
a telescope or other sighting device.
Sometimes called aiming line. 3. (optics)
See line of collimation.

line of soundings—A series of soundings
obtained by a vessel underway, usually at
regular intervals.

line rod—See range rod.

line-route map—A map or overlay for signal
communication operations that shows the

actual routes and types of construction of
wire circuits in the field. It also gives the
locations of switchboards and telegraph
stations.

line tree—(USPLS) A tree intersected by a
surveyed line, reported in the field notes of
the survey, and marked by two hacks or
notches cut on each of the sides facing the
line. Also called sight tree.

lineal convergency—The length by which
meridians approach one another when
extended from one parallel to another.

linear distortion—The failure of a lens to
reproduce accurately to scale all distances
in the object.

linear error of closure—The straight-line
distance by which a traverse fails to close.

linear magnification—The ratio of a linear
quantity in the image to a corresponding
linear quantity in tEe object. It may be
fateral magnification or longitudinal
- agnification.

inear parallax—See absolute stereoscopic
| parallax—S bsolut t P
parallax.

lines on a spheroid—Any direct lir.c between
two positions on a spheroid, represented by
two points on the earth. Such a line may be
one of mathematical definition, or it may
result from a direct survey between the
points on the earth. Sce also geodetic line;
normal section line; curve of afignment.

lining pole—See range rod.

link—1. (leveling) A line, a part of a line,or a
combination of lines or parts of lines of
levels, which, taken as a unit, make a
continuous piece of Ievelini directly from
one junction bench mark to another

junction bench mark without passinﬁ
through or over any other junction benc
marks. Also called link of levels. 2. A unit
of linear measure, one one-hundredth of a
chain, and equivalent to 7.92 inches. See
also chain.




link of levels—Sece link, definition 1.

liquid hand compass—A type of hand-held
compass wherein the compass card is

damped through the action of a liquid.
list--See x-tile.

list of directions--A listing of objects obscrved
at a triangulation station, together with the
horizonta% directions in terms of arc of the
circle, referred to one of the objects
observed as a zero initial.

lithographic copy—Reproduction by the
lithographic process Comimonly
abbreviated to litho copy.

lithographic drafting—See tusching.

lichography—A  planographic method of
printing based on the chemical repulsion
between ‘greasc and water to separate the
printing trom nonprinting areas. See also

offset lithography; photolithography.

lithosphere—The solid part of the earth or
other spatial body. Distinguished from the
atmosphere and the hydrosphere.

local adjustment—See station adjustment.

local apparent time—The agparent solar time
for the meridian of the observer.

local astronomical time —Mean time reckoned
from the upper branch of the local
meridian.

local attraction—See local magnetic anomaly.

local chart—A large-scale acronautical chart
designed for contact flight in a congested
arca.

local civil time—See local mean time.
local coordinate system-A right-handed
rectangular coordinate system of which the

z-aaxis coincides with the plumb line
through the origin.
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local datum—The point of reference of the
geodetic control used exclusively in a small
area. Usually identified by a proper name.

local horizon—Seec apparent horizon.

local hour angle—Angular distance west of the
local celestial meridian; the arc of the
celestial equator, or the angle at the
celestial pole, between the upper branch of
the local celestial meridian and the hour
circle of a point on the celestial sphere,
measured westward from the local celestial
meridian through 360°.

local lunar time-The arc of the celestial
equator, or the angle at the celestial pole,
between the lower branch of the r:cal
celestial meridian and the hour circle of the
moon, measured westward from the lower
branch of the local celestial meridian
througk 24 hours; local hour angle of the
moon, expressed in time units, plus 12
hours. See also Greenwich lunar time.

local magnetic anomaly—Abnormal or
irrcgular variation of the earth’s magnetic
field extending over a relatively smalFarca.
duc to local magnetic influcnces. Also
called anomalous magnetic variation; local
attraction; local magnetic distuzbance;
magnetic anomaly.

local nagnetic disturbance—See local

magnetic anomaly.

local nean time-The arc of the celestial
cquator, or the angle at the celestial pole,
between the lower branch of the local
celestial meridian and the hour circle of the
mean sun, measured westward from the
lower branch of the local celestial meridian
through 24 hours; local hour angle of the
mean sun, expressed in time units, plus 12
hours. Called local civil time in United
States terminology from 1925 through
1952. See also Greenwich mean time; local
astronomical time.

local neridian—The meridian through any
particular place or observer, serving as the
reference for local time. Also called
reference meridian.




local sidereal time—The local hour angle of
the first point of Aries.

local time—1. Time based upon the local
meridian as reference, as contrasted with
that based upon a time zone meridian, or
the meridian of Greenwich. 2. Any time
kept locally.

local vertical-The direction of the
acceleration of gravity, as opposed to the
normal to a reference surface.

location monuments—(USPLS) Fixed
reference points established to supplement
the regular public-land survey monuments.
Location monuments are established in
connection with the official patent survey
of a mining claim in areas where the
subdivision surveys have not been extended
or the monumentation is inadequate, and
where there is no public-land survey corner
within two miles of the mineral claim. Such
monuments were formerly designated as
mineral monuments.

location survey—The establishment on the
grornd of points and lines in positions
which have been previously determined by
computation or by graphical methods, or
by description obtained from data supplied
by documents of record, such as deeds,
maps, or other sources.

locator’s hand level—A hand-held type of level
used to measure approximate difterences in
elevation.

Locke hand level —See hand level.

locking angle—In tilt analysis of oblique
photographs, the comp(ement of the
interlocking angle. The depression angle of
the oblique whea the tilt of the vertical

photograph is zero.

logical contouring—A procedure, based on the
facts that contours are spaced equally along
a uniform slope, which permits the
sketching of contours from field notes with
considerable accuracy and without the
need of running a level line for every
contour, Contour lines are interpolated by
spacing them proportionately between spot
elevations established at every point where
there is a change in slope.
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long chord—(route surveying) On a siriple
curve, the chord, or straight line, that
extends from the point of curvature to the
point of tangency; on a compound curve,
the chord that extends from the point of
compound curvature to the point of curva-
ture or to the point of tangency. In a
description of a circular land boundary, the
length and bearing of the long chord is an

important factor.

long line azimuth (LOLA) surveys—A
measurement by use of photorecording
theodolites and airborne strobe lights of
long azimuth lines not visible between
ground stations.

longitude—A linear or angular distance
measured east or west from a reference
meridian (usually Greenwich) on a sphere
or spheroid. See also astronomical
longitude; celestial longitude; difference of
longitude; fictitious longitude; galactic
longitude; geodetic longitude; geographic
longitude; grid longitude; meridian; oblique
longitude; terrestrial longitude; traverse

longitude.

longitude difference—See departure,
definition 1.

longitude equation—A condition equation
which expresses the relationship between
the fixed longitudes of two points which
are connected by triangulation or traverse.

Ionﬁitude factor—The change in longitude
along a celestial line of position per one
minute change in latitude.

longitude of the moon’s nodes—The angular
fistances along the ecliptic of the moon’s
nodes from the vernal equinox; the nodes
have a retrograde motion, and complete a
cycle of 360° in approximately 19 years.

longitude signal—-A sign indicauing a time
event, observable at different stations, and
used in comparing local times of those
stations, and determining the difference of
their longitudes.

longitude term ?ravity formula—An additional
term in the formula for theoretical gravity
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which expresses the variation with
longitude due to a triaxial ellipsoid of
reference.

longitudinal chromatic aberration—An
aberration which affects the sharpness of
all parts of an image because different
colors come to a focus at different
distances from the lens.

longitudinal magnification—The ratio of a
length in the image, parallz] to the axis, to
a corresponding length in the objectL.

longitudinal separation—Time separation.
longitudinal tilt—See pitch, definition 2.

long-period constituent—A tide or tidal
current constituent with a period that is
independent of the rotation of the earth
but which depends upon the orbital
movement of the moon or of the earth.
The period is usually longer than a day and
in general a half-month or larger.

long period perturbations—Periodic
perturbations in the orbit of a planet or
satellite which require more than one
orbital period to execute one complete
periodic variation.

long-range chart—See long-range navigation
chart.

long-range navigation chart—Any one of a
series of small scale, 1:3,000,000 or
smaller, aeronautical charts designed for
long flights using dead reckoning and
celestial navigation as the principal means
of navigation. Also called long-range

chart.

long rod—A level rod, usually a Philadelphia
rod, permitting readings of 13 feet when
fully extended. Also called high rod.
Contrasted with short rod.

look angles—The clevation and azimuth at
which a particular satellite is predicted to
be found at a specified time.
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loop closure—(leveling) The difference
between the rod sum on the run out and
the rod sum on the run back.

loo(f) error of closure—See error of closure,
efinition 5.

loop traverse—A closed traverse that starts
and ends at the same station.

Lorac—A trade name for a hyperbolic radio
location system. This term is derived from
the words “long-range accuracy.”

loran A— A longrange radio navigation
position fixing system using the time
difference of reception of pulse type
transmissions from two stations to give a
line of position. This term is derived from
the worg:“long-rangc navigation.”

loran C— A longrange radio navigation
position fixing system using a combination
of time difference of reception and phase
difference of signals from two stations to
provide a line anposition.

loran chart—Plotting charts on which loran
ground wave line of positions and sky-wave
correction values have been printed, for use
in loran navigation.

loran lines—Lines of constant time difference
between signals from a master snd a slave
loran station.

loran tables—Publications containing tabular
data for constructing loran hyperbolic lines
of position.

lorop photography—A general term referring
to any photographs taken with a
long-focal-length (in excess of 100 inches)
caniera with a narrow-angle lens. The term
is derived from the words “long-range

oblique photography.”

lorhurab line—A line along which the rates of
change of the values of two families of
hyperbolae are constants.

lost corner—(USPLS) A previously established
survey corner whose position cannot be
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recovered beyond a reasonable doubt,
either from traces of the original marks or
from acceptable evidence or testimony that
bears upon the original position, and whose
location can be restored only by reference
"to one or more interdependent corners.

lovar tape—A newer version of the invar tape
used in surveying operations. Lovar tape
possesses properties and cost factors be-
tween that ofp the less accurate steel tape
and the more accurate invar tape.

low-oblique photograph—A photograph taken
with the camera axis intentionjlry tilted so
that it does not include the apparent
horizon.

low tide—See low water.

low water (LW)—The lowest limit of the
surface water level reached by the lowering
tide. Low water is caused by the astro-
nomic tide-producing forces and/or the
effects of meteorological conditions. Also
called low tide.

low water datum—An approximation of the
plane of mean low water, adopted as a
standard datum plane for a limited area,
and retained for an indefinite period, even
though it might differ slightly from a better
determination of mean low water from
later observations.

low water full and change—The average
interval of time between the transit (upper
or lower) of the full or new moon and the
next low water.

low water inequality —See diurnal inequality.

low water interval —See lunitidal interval.

low water line—The line defined by the
boundary of a body of water at its K)west
stage (elevation). In tidal waters, the
low water line is, strictly, the intersection
of the plane of mean low water with the
shore.

low water lunitidal interval—-See lunitidal
interval.

low water springs—See mean low water
springs.

low water springs datum—An approximation
of the plane of mean low water springs,
used as a datum in local areas, and retained
for an indefinite period, even though it
mi¢  differ slightly from a better deter-
min.cion of mean low water springs from
later observations.

lower branch—That half of a meridian or
celestial meridian from pole to pole which
passes through the antipode or nadir of a
place.

lower culmination—See culmination.

lower limb—That half of the outer edge of a
celestial body having the least altitude, in
contrast with the upper limb, that half
having the greatest altitude.

lower high water (LHW)—The lower of two
high waters of any tidal day where the tide
exhibits mixed characteristics.

lower high water interval (LHWI)—The
interval of time between the transit (upper
or lower) of the moon over the local or
Greenwich meridian and the next lower
high water. This expression is used when
there is considerable diurnal inequality. See
also lunitidal interval.

lower low water (LLW)—The lower of two
low waters of any tidal day where the tide
exhibits mixed characteristics.

lower low water datum—An approximation of
the plane of mean lower low water,
adopted as a standard datum plane for a
limited area, and retained for an indefinite
period, even though it might differ slightly
from 2 better determination of mean lower
low water from later observations.

lower low water interval (LLWI)— The
interval of time between the transit (upper
or lower) of the moon over the local or
Greenwich ineridian and the next lower
low water. This expression is used when




there is considerable diurnal inequality. See
also lunitidal interval.

lower motion—(surveying) The rotation of the
lower plate of a repeating instrument.

lower transit—Transit of the lower branch of
the celestial meridian. Also called inferior
transit.

lowest low water—A plane of reference whose
distance below mean sea level corresponds
with the mean level of lowest low water of
any normal tide. Also called lowest normal
low water.

lowest - low water springs—A plane of
reference approximating the mean lowest
low water during syzygy (spring tides).

lowest normal low water—Sec lowest low
water.

loxodrome—See rhumb line.
loxodromic curve—See rhumb line.

lunar celestial equator—A great circle on the
celestial sphere in the planc of the moon’s
equator, i.e., in a plane perpendicular to
the moon’s axis of rotation.

lunar chart—A chart showing the surface of
the moon.

lunar cycle—Any cycle related to the moon,
particularly the Callippic cycle or the
Metonic cycle. See also saros.

lunar day—The interval between two suc-
cessive upper transits of the moon over a
local meridian. The period of the mean
lunar day, approximately 24.84 solar
hours, is derived from the rotation of the
earth on its axis relative to the movement
of the moon about the earth. Also called
tidal day.

lunar declination—Angular distance of the
moon cxpressed in degrees north or south
of the celestial equator; it is indicated as
positive. when nortk, and negative when
south of the ecquator. Also called
declination of the moon.

lunar distance—The angle between the line of
sight toward the moon and the line of sight
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toward another celestial body at the point
of an observer on the earth.

lunar earthside chart—A chart showing that
portion of the moon’s surface visible from

the earth.

lunar eclipse—The phenomenon observed
when the moon enters the shadow of the
earth. A lunar eclipse is partial if only part
of its surface is ogscured; and total if the
entire surface is obscured.

lunar equation—A factor used to reduce
observations of celestial bodies to the
barycenter of the earth-moon system.

lunar farside chart—A chart showing that
Fortion of the moon’s surface not visible
rom the earth.

lunar inequality—1. Variation in the moon’s
motion in its orbit, due to attraction by
other bodies of the solar system. See also
evection; perturbation. 2. A minute
fluctuation of a magnetic needle from its
mean position, caused by the moon.

lunar interval-The difference in time between
the transit of the moon over the Greenwich
meridian and a local meridian. The lunar
interval equals the difference between the
Greenwich and local intervals of a tide or
current phase.

lunar month—See synodical month.

lunar node—A node of the moon’s orbit.

lunar parallax—The horizontal parallax or the
parall p
geocentric parallax of the moon.

lunar satellite—A manmade satellite that
would make one or more revolutions about
the moor:.

lunar tide—That part of the tide caused solely
by the tide-producing forces of the moon
as distinguished from that part caused by
the forces of the sun.

lunar dme—1. Time based upon the rotation
of the earth relative to the moon. 2. Time
on the moon. See also Greenwich lunar
time; local lunar time.

lunation—See synodical month.




lune—That part of the surface of a sphere
bounded by halves of two great circles.

lunicentric —See selenocentric.

lunisolar effect —Gravitational effects caused
by the attraction of the moon and of the

sun.
lunisolar perturbation—Perturbations of
: artificial satellite orbits due to the

attractions of the sun and the moon. The
most important effects are secular

: variations in the mean anomaly, in the right
ascension of the ascending node, and in the
argument of perigee. All other orbital
elements, except the major semiaxis,
undergo long periodic changes.

lunisolar  precession—That component of
general precession caused by the combined

F

effect of the sun and moon on the
equatorial perturbance of the earth,
producing a westward motion of the
equinoxes along the ecliptic.

lunitidal interval-The interval between the
moon’s transit (upper or lower) over the
local or Greenwich meridian and the
following high or low water. The average of
all high water intervals for all phases of the
moon, the mean high water lunitidal
interval, is abbreviated to high water
interval. Similarly, the mean low water
lunitidal interval is abbreviated to low
water interval. The high water or low water
interval is described as local or Greenwich
according to whether the reference is to the
transit over the local or the Greenwich
meridian. Also called establishment.
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machine direction—See grain direction.

magenta contact screen—A contact film
screc - composed of magenta dyed dots of
variable density used for making halftone
negatives.

magnetic amplitude—Amplitude relative to
magnetic east or west.

magnetic annual change—The amount of
magnetic secular change undergone in one
year. Also called annual change; annual
magnetic change; annual rate; annual rate
change. See also magnetic secular change.

magnetic annual variation—The small regular
aﬁuctuation in the earth’s magnetism,
having a period of one year. Also called
annual magnetic variation.

magnetic anomaly—See local magnetic
anomaly.

magnetic azimuth—At the point of
oiservatior:, the angle between the vertical
plane through the observed object and the
vertical plane in which a freely suspended,
symmetrically magnetized ncedle,
influenced by no transient artificial
magnetic disturbance, will come to rest.
Magnetic azimuth is generally reckoned
from magnetic nortﬁ (0°) clockwise
through 360°. Such an azimuth should be
marked as being magnetic, and the date ot
its applicability should be given.

magnetic bearing—1. (navigation) Bearing
relative to magnetic north; compass bearing
corrected for deviation. 2. (surveying)
Bearing relative to magnetic north or soutE,
and stated in an east or west direction. The
compasses included with the engineer
transit and the 1-minute theodolite can be
used to read magr.etic bearings. Also called
compass bearing.

Preceding page blank
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magnetic chart—A special-purpose map
depicting the distribution of one of the
magnetic elements, as by isogonic lines, or
of its secular change.

magnetic compass—A  coinpass dependin%
upon the attraction of the magnetism o
the carth for its directive force.

magnetic daily variation—The transient
ciangc in the carth’s magnetic field
associated with the apparent daily motions
of the sun and moon. In most places the
solar daily variation follows approximately
a consistent pattern, altﬁough w'th
appreciable and unpredictable changes in
form and amplicude.

magnetic declination—The angle between the
inagnetic and geographical meridians at any
place, expressed in degrees east or west to
indicate the direction of magnetic north
from true north. In nautical and
aeronautical navigation the term magnetic
variation is used instcad of magnetic
declination, and the angle is termed
variation of the compass or magnetic
variation. Magnetic declination is not
othcrwise synonymous with magnetic
variation, which refers to regular or
irregular change with time of the magnetic
decFination, dip, or intensity.

magnetic deviation—See deviation.

magnetic dip—See dip, definition 2.

magnetic dip circle-An instrument for
measuring the magnetic dip br the use of a
needle and a graduated vertical circle.

magnetic dip needle-1. A dip citcle or the
needle thereof. Often shortened to dip

needle. 2. A needle arranged to disclose an
intense local anomaly of the magnetic dip
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and useful in the recovery of lost iron
survey monuments.

direction—Horizontal direction

magnetic .
angular distance from

cexpressed as
magnetic north.

magnetic  disturbance—1. Irregular, large
amplitude, rapid time changes of the
carth’s magnetic field which occur at
approximately the same time all cver the
carth. Also called magnetic storm. 2.
Sometimes used to describe spatial changes
in the earth’s magnetic field. Sec also local
magnetic anomaly.

magnetic diurnal variation—1. The daily
variation. 2. The simple harmonic
component of the daily variation having a
period of 24 hours.

magnetic elements—The declination, the
horizontal intensity, the vertical intensity,
the total intensity, the inclination or dip,
the strength of the force toward geographic
north, and the strength of the force toward
geographic east.

magnetic equator—That line on the surface of
the ecarth connecting all points at which the
magnetic dip is zero. Also called aclinic
line; dip equator. Contrasted with
geomagnetic equator.

magnetic field—See magnetic field intensity.

magnetic field intensity —The magnetic force
exerted on an imaginary unit magnetic pole
placed at any specified point of space. It is
a vector quantity. Its direction is taken as
the direction toward which a north
magnetic pole would tend to move under
the influence of the field. Also called
magnetic intensity; magnetic field;
magnetic force; magnetic field strength.

magnetic field strength—Sec magnetic field
intensity.

magnetic force—See magnetic field intensity.

magnetic inclination—See dip, definition 2.
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magnetic intensity—-See  magnetic field

intensity.

magnetic isoporic line—Sec isopor.
magnetic latitude—See dip, definition 2.

magnetic lines of force—Imaginary lines so
srawn in a region containing a magnetic
field to be cverywhere tangent to the
magnctic field intensity vector if in vacuum
or non-magnetic material, or parallel to the
magnetic induction vector if in a magnetic
medium.

magnetic lunar daily variation—A periodic
variation of the carth’s magnetic field that
is in phase with the transit of the moon.

magnetic meridian-At any point, the
direction of the horizontal component of
the earth’s magnetic field. Not to be
confused with geomagnetic meridian.

magnetic moment—The quantity obtained by
multiplying the distance Ectwccn two
magnetic poles by the average strength of
the poles.

maﬁ:\etic north—The direction indicated by

the north seeking pole of a freely
suspended magnetic needle, influenced
only by the earth’s magnetic field.
Compare with compass north.

magnetic observation—Measurcment of any of
the magnetic elements.

mainetic le—Either of the two places on

the surface of the earth where the magnetic
dip is 90°. Not to be confused with
geomagnetic pole. Also called dip pole.

magnetic prime vertical-The vertical circle
through the magnetic east and west points
of th= horizen.

magnetic secular change—Increase or decrease
of intensity and/or change of direction of
the earth’s magnetic field over a period of
many years; usually given as average
gammas per year for intensity values and
minutes per year for directional values.




magnetic solar daily variation-A periodic
variation of the earth’s magnetic field that
is in phase with solar (local) time.

magnetic station—A monumented station at
which a series of inagnetic observations has
been made. It usually consists of a bronze
marker set in stone or concrete at which, in
addition to latitude and longitude, the
magnetic value is indicated.

magnetic storm—See magnetic disturbance.

magnetic survey—A survey conducted to
measure the strength and/or direction of
the carth’s magnetic field at specific points
on or near the surface of the earth.

magnetic variation—Regular or irregular
change with time of the magnetic
declination, dip, or intensity. The regular
variations are secular (see magnetic secular
change) and annual (see magnetic annual
variation and magnetic daily variation).
Some confusion has arisen from the use of
this term (and of the single word variation)
as a synonym for variation of the compass
or magnetic declination. Such usage is
prevalent in navigation and, in some areas,
in land surveying. Also, it was once a
common practice for surveyors to denote
as variation the net amount by which the
compass departed from the direction taken
as north in the description of a particular
line, even when this direction was known
to be slightly at variance with the celestial
meridian. The term magnetic variation is
not a synonym for magnetic declination
under conditions other than those defined
here. 4

magnetism —The ability to attract magnetic
material, notably iron and steel. See also
blue magnetism; geomagnetism; horizontal
intensity; red magnetism; terrestrial
magnetism; vertical intensity.

magnetometer—An instrument used in the
study of geomagnetism for measuring a
magnetic element. See also ﬂux-ﬁatc
magnetometer; fluxmeter; nuclear
precession magnetometer; optical pumping

N

magnetometer; theodolite-magnetometer;
variometer.

magnetometer survey—A survey wherein the
earth’s magnetic field is mapped by the use
of a magnetometer. See also magnetic
survey.

magnification—(optics) The ratio of the size
of an object to the size of its magnified
image. See also angular magpnification;
diopter; lateral magnification; linear
magnification; longitudinal magnification.

magnifying power-The ratio of the apparent
length of a linear dimension as seen
through an optical instrument, and by the
unaided eye. Thus, an instrument with a
magnifying power of three makes an
object appear three times as high and
threc times as wide. Sometimes shortened
to power. Also called diameters. See also
diopter.

magnitude—1. Relative brightness of a
celestial body. Also called stellar
magnitude. 2. The intensity of a
short-period magnetic fluctuation, usually
expressed in milligausses or gammas. 3.
Relating to amount, size, or greatness.

main-scheme station-A station through
which the main computations and
adjustments of the survey data are carried
and serve for the continued extension of
the survey. Also called primary station;
principal station.

\
major axis—The longest diameter of an ellipse
or ellipsoid.

major datum—See preferred datum.

major grid—The military grid(s) which is
designated as the official grid for an area,
and is depicted on a map sheet by fullfrid

lines. See also overlapping grid; secondary

grid.

major planets—The four largest planets:

Jupiter, Saturn, Uranus, and Neptune. Also
called giant planets.




make line~An accurately scaled line denoting
the size to which original copy is to be
enlarged or reduced. Also called make size.
See a?so scale of reproduction.

makeready-The adjustment of feeder,
grippers, side guide, pressure between plate
and blanket cylinder, impression plate, and
ink fountain prior to a press run.

make size—Sec make line.

manual digitizing—Converting an analog
measurement of physical variable in a
numerical value, thereby expressing the
quantity in digital form, {)y using a manual
mechanism or device.

manmade features—See culture.

manuscr:fyt-The original drawing of a map as

compiled or constructed from various data,
such as ground surveys and photographs.
See also multi-use manuscript (MUM).

man-year—The equivalent of one individual
on the payroll for one year, normally
considered as being 2,080 Kours. It is the
accepted manner of stating the personnel
cost of producing an item or perg)rming a
particular type of task or service.

map-1. A graphic representation, usually
on a plane surface and at an established
scale, of natural and manmade features on
or under the surface of the earth or other
planetary body. The features are
positioned as accurately as possible, usually
relative to a coordinate reference system.
Also, a graphic representation of a part or
the whole of the celestial sphere. 2. To
prepare a map or cngage in a mapping
operation. See also administrative map;
base map; battle map; boundary map;
cadastral map; city map; chorographic map;
contour map; controlled map; compiled
map; composite map; county map;
distribution map; domestic map; dynamic
map; engineering map; flight map; flood
control map; fluorescent map; forestry
map; general map; general purpose map;
ieological map; gravity anomaly map;
emispherical map; hypsographic map;
index map; intermediate-scale map;
landscape map; large-scale map; line-route
map; medium-scale map; native map;
operation map; orthophotomap; outline
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map; photocontour map; photocontrol
index map; photomap; photo-revised map;
pictomap; planimetric-base map;
planimetric map; planetable map; planning
map; plastic relief map; port plan;
provisional map; quadrangle; road map;
radar map; radar intelligence map (RIM);
reconnaissance map; r:jief model; route
map; shaded relieF map; situation map;
sketch map; small-scale map; source map;
special-purposc map; standard-accuracy
map; standard-content map; state base
map; static map; stereometric map;
strategic map; Tactical Commanders’
Terrain Analysis; tactical map; topographic
map; Topographic Map of the United
States; traffic-circulation map; wall map;
weather map.

map accuracy standards—See United States
National Map Accuracy Standards.

map accuracy specifications—Specifications
which set up standards to which the
finished map must adhere. Not to be
confused withUnited States National Map
Accuracy Standards.

map adjustment—An adjustment of the
horizontal position of maps to control
points or to a specific %rid plotted on the
map projection at compilation scale.

map catalog—A publication giving both
graphical and word descriptions of all maps
or charts issued by a producing agency. It
contains information such as the title,
scale, edition date, edition number, price,
and classification of all publications
issued.

map chart—See combat chart.

map controlled—Utilization of a map, rather
than geodetic or photogrammetric data, for
purposes of positioning map detail.

map-controlled mosaic—A technique of
constructing mosaics by using topographic
maps as the basis for control and
orientation purposes. The method may be
used in preparing both controlled and
semicontrolled mosaics although its use is
preferred with the latter.

map matching—The simultaneous electronic
or mechanical-optical scanning of an
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observed map image obtained from a space
vehicle, and a reference map image, while
the reference nap image is being oriented
and scaled until a close comparison
between the two is found. An inspection of
the scale and orientation of the reference
map indicates the position of the vehicle.

map-matching guidance—The %uidance of a
rocket or aerodynamic vchicle by means of
a radarscope film previously obtained by a
reconnaissance flight over the terrain of the
route or from a radar simulation system,
and used to direct the vehicle by alining
itself with radar echoes received during
flight from the terrain below. Sce also
stellar map matching.

map nadir—Point on a map or manuscript
vertically beneath the perspective center of
the camera lens at the instant of expasure.

map of standard format—A map with
imensions, layout, lettering, and
symbolization in accordance with the
specifications for the series.

maj) or chart index—Graphic key primarily

esigned to give the relationship between
sheets of a series, their coverage and
availability.

map parallel-See axis of homology.

map point—A supplemental control point
whose horizontal position can be obtained
by scaling the coordinates from a map
or chart on which the point can be

identified.

map projection—A systematic drawing of lincs
on a plane surface to represent the parallels
of latitude and the meridians of longitude
of the earth or a section of the carth. A
map projection may be established by
analytical computation or may be
constructed geometrically. A map
projection is frequently referred to as a
“projection” but the complete term should
be used unless the context clearly indicates
the meaning. See also Aitoff equal-area
map projection; Albers conical equal-map

projection; aphylactic map projection;
authalic map projection; azimuthal map
projection; azimuthal equidistant map
projection; Bonne map projection; Cassini
map projection; Cassini-Soldner map
projection; conformal map projection;
conic map projection; conic map projection
with two standard parallels; cylindrical map
projection; cylindrical equal-area map
projection; cylindrical equal-spaced map
projection; doubly azimuthal map
projection; equal-area map Erojection;
equatorial map projection; globular map
rojection; gnomonic map projection;
Eomolographic map projection;
International Map of the World map
projection; Laborde map projection;
Lambert azimuthal polar map projection;
Lambert central equivalent map projection
upon the plane f)? the meridian; Lambert
conformal conic map projection; Lambert
zenithal cqual-area map projection;
Mercator map projection; meridional
orthographic map projection; modified
Lambert polar conformal map projection;
modifiecr0 polyconic niap projection;
Mollweide homalographic map projection;
nonperspective azimuthal map projection;
oblique Mercator map projection; oblique
map projection; orthographic map
projection; perspective map projection;
perspective map projection upon a tangent
cylinder; polar orthographic map
projection; s)olar stereographic map
projection; polyconic map projection;
rectangular map projection; rectangular
polyconic map projection; simple conic
map projection; sinusoidal map projection;
skewed map projection; stereographic
horizon map projection; stereographic
meridional map projection; stereographic
map projection; transverse map projection;
transverse Mercator map projection;
transverse polyconic map projection;
Werner map projection.

map reference code—A code used primarily
fl())l‘ encoding grid coordinates and other
information pertaining to maps. If desired,
map reference codes may be used for other
purposes when the encryption of numerals
is required.




map revision—See revision.
map scale—See scale, definition 1.

map series—A group of map sheets usually
having the same scale and cartographic
speciEcations and collectively identified by
the producing agency. May be identified by
a name, number, or a combination of both.
Often shortened to series.

map sheet—An individual mag or chart, either
complete in itself or part of a series.

map substitute—A hasty reproduction of
wide-coverage aerial photographs,
photomaps, or mosaics, or of provisional
maps, or any document used in place of a
map, when the precise requirements of a
map cannot be met.

map supply—Refers to stocks of reproduced
maps.

map test—The accuracy of topographic
mapping can be tested by running traverse
and level lines across selected areas of any
map sheet, and comparing geographic
positions of map features with those
determined by traverse and comparing
interpolated elevations of points from the
map with those determined by the level
line.

mapping agreement—A formal agreement,
existing between the United States and a
foreign government, for the procurement,
development, or production of maps,
charts, and related materials from the
latter. Compare with exchange agreement.

mapping camera—A camera specially desigred
X)r t%xe production of photographs to oe
used in mapping. The prefix mapping or
surveying indicates that the camera is
equipped with mechanisms to maintain and
to indicate the interior orientation of the
photographs with sufficient accuracy for
mapping purposes. A mapping camera may

e an aerial-mapping camera or
terrestrial-mapping camera. Also called
surveying camera.
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mapping photography—Aerial photography
obtained by precisely calibrated mapping
cameras an conformini to mapping
specifications, as distinguished from aerial
photography for other purposes. Also
called aerial cartographic photography;
cartographic photography; charting
photography ; survey photography.

mapping supplies—Usually refers to stocks of
items used in the production of maps.

March equinox—See vernal equinox.
marine map—See hyrographic chart.

marine sextant—A sextant designed primarily
for marine navigation.

marine survey —See oceanographic survey.

marginal data—Information, both standard
and of a variable nature, in the form of
explanatory notes, symbols, and diagrams
printed in the margins or borders of maps,
charts, and other graphics. These data are
intended to aid the user in identifying,
interpreting, and determining the accurac
and reliabiFity of mapping products, as wen
as providing him with other pertinent
related information. Also called border
data; border information; marginal
information.

marginal information—See marginal data.

mark—1. “Now”’ or “at this moment.” A call
used when simultaneous observations are
being made, to indicate to the second
person the moment a reading is to be made,
as when the time of a celestial observation
is to be noted; or the moment a reading is a
prescribed value. 2. A definite object such
as an imprinted metal disk, used to
designate a survey point. Used with a
qualifying term such as station mark,
reference mark, or bench mark. Sometimes
refers to the entire survey monument. See
also bench mark; floating mark; index
mark; reference mark; station mark;
witness mark.

Mars chart—A chart showing the surface of
the planet Mars.




Marsden chart—A chart showing the
distribution of meteorological data,
especially over the oceans.

mask—1. In photomechanical processing, to
block out an arca by means of actinically
opaque material, to prevent exposure in the
part blocked out. Also, the covering
material itself when so applied. 2. A clear
stable base plastic, coated with an opaque
stratum which can be peeled off between
photographically etched outline images,
thus producing an open-window negative of
the desired arca. This process of masking is
often identified by the trade name of the
material used. 3. A continuous-tone positive
or negative made from an original negative
or positive for the purpose of altering the
image produced from the original. Used to
alter contrast, correct color portrayal or
produce pictotone or pictoline images.

masking—A means of controlling plastic
expansion locally during forming of plastic
relief maps to obtain more accurate register
of preprinted line work to the landforms of
the mold. By masking, differential heating
is achieved. Also called screening.

masking paper—Sce goldenrod paper.

mass attraction vertical-The normal to any
surface of constant geopotential. On the
carth this vertical is a function only of the
distribution of the mass and is unaffected
by forces resulting from the motions of the
carth, e.g., the direction of a plumb bob on
a nonrotating earth.

master film positive—A positive made from an
original negative for the purpose of making
additiona' negatives.

maste: glass negative—See calibration plate.

master model-The developed original terrain
model which bears, in miniature, the same
spatial relationships as the actual ground it
represents. Also called original model.

master  print—(mosaicking) A photograph
which is representative of the mosaic areca

used as a guide during the developing
process to insure the tonal match of
subsequent prints.

master projection—The originally computed
and constructed map projection from
which copies are made; one such projection
serves as the master for copies circling the
globe within the same set of standard
parallels.

master station—That station in a given system
of transmitting stations that controls the
transmissions of the other stations (the
slave stations) and maintains the time
relationship between the pulses of the
stations.

match lines—A series of grease-pencil lines
drawn on a photograph, radiating from the
torn edges of the print onto the adjacent
areas to serve as a registration guide when
laying the individual print in the mosaic.

match strip—See tie strip, definition 1.

matching—The act by which detail or
information on the edge, or overlap arca, of
a map or chart is compared, adjusted, and
corrected to agree with the existing
overlapping chart.

mean anomaly —See anomaly, definition 3.

mean center of moon—1. A central point for a
lunar coordinate system. 2. The point on
the lunar surface intersected by the lunar
radius that is directed toward the earth’s
center when the moon is at the mean
ascending node and when the node coincides
with the mean perigee or mean apogee.

mean chart—Anly chart on which isopleths of
the mean value of a given oceanographic
clement are drawn. Also called mean map.
mean deviation—See average deviation.

mean distance —See semimajor axis.

mean diurnal high water inequality
(DHQ)—Half the average dif?crence




between the heights of the two high waters
of each tidal day over a 19-year period,
obtained by subtracting the mean of all
high waters from the mean of the higher
high waters.

mean diurnal low water inequality
(DLQ)-Half the average difference
between the heights of the two low waters
of each tidal day over a 19-year period,
obtained by subtracting the mean of the
lower low waters from the mean of all low
waters.

mean equinox—A fictitious equinox whose
position is that of the verna‘} equinox at a
particular date with the effect of nutation
removed. Also called mean equinox of

date.

mean equinox of date—Sce mean equinox.

mean ground elevation—Avcra.Fe e'evation of
the terrain above mean sea level of an area

to be photographed.

mean higher high water (MHHW)-The
average height of all the daily higher high
waters recorded over a 19-year period or a
computed equivalent period. It is usually
associated with a tide exhibiting mixed
characteristics.

mean higher high water springs
(MHHWS)—The average height of all higher
high waters recorded during syzygy over a
19-year period, or a computed equivalent

period.

mean high water (MHW)—The average height
of all the h(iigh waters recordzj over a

19-year period, or a computed equivalent

period.

interval —See

mean high water lunitidal

lunitidal interval.

mean high water springs (MHWS)—The
average height of all high waters recorded
during syzygy over a 19-year period, or a
computed equivalent period.
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mean lower low water (MLLW)—The average
height of all the lower low waters recorded
over a 19-year period. It is usually
associated with a tide exhibiting mixed
characteristics.

mean lower low water springs (MLLWS)—The
average height of all lower low waters
recorded during syzygy over a 19-year
period, or a computed cquivalent period.

mean low water (MLW)—The average height
of all low waters recorded over a 19-year
period, or a computed equivalent period.

interval -See

mean low water lunitidal

lunitidal interval.

mean low water springs (MLWS)—The average
height of all low waters recorded during
syzygy over a 19-year period, or a
computed equivalent period.

mean map—See mean chart.

mean of the errors—The average value of a set
of errors.

mean place—See mean position.

mean position—The position of a star
corrected for secular variations including
proper motion, but uncorrected for short
term variations. Also called mean place.

mean range (Mn)—The difference in height
between mean high water and mean low
water, measured in feet or meters.

mean refraction—The refraction effect on
vertical angles given usually in the plane of
a vertical circle for average conditions of
temperature and barometric pressure.

mean river level-The average height of the
surface of a river at any point for all stages
of the tide over a 19-year period usually
determined from hourly height readings.
Unusual variations of river lfevel due to
discharge or runoff may be excluded in

computation.




mean sea level (MSL)—The average height of
the surface of the sea for all stages of the
tide, usually determined by averaging
height readings observed hourly over a
minimum period of 19 years. Also called
sea level datum.

mean sidereal time—Sidereal time adjusted for
nutation, to eliminate slight irregularities in
the rate.

mean solar day—The interval of time frowi a
transit of the mean sun across a given
meridian to its next successive transit
across the same meridian.

me... solar time-Time measured by the
diurnal motion of a fictitious body, termed
the mean sun, which is supposed to move
uniformly in the celestial equator,
completing the circuit in one tropical year.
Also called mean time. The mean sun may
be considered as moving in the celestial
equator and havinF a right ascention
equal to the mean celestial longitude of the
true sun.

mean sphere depth—The uniform depth to
which the water would cover the earth
if the solid surfaces were smoothed off
and were parallel to the surface of the

geoid.

mean-square error—The quantity whose
square is equal to the sum of the squares of
the individual errors divided by the number
of those errors.

mean sun—See fictitious sun.

mean tide level (MTL)—The reference plane
midway between mean high water and
mean low water. Also called half-tide level;
ordinary tide level.

mean time—See mean solar time.

meander corner—(USPLS) A corner
established at the intersection of a
township or section boundary and the
mean high-water line of a body of water.
Also, a corner on a meander line.

meander line—A traverse of the margin of a
permanent natural body of water, along the
locus of the bank or shore line at the
elevation of mean or ordinary high water,
upon which bank or shore line a riparian

right may be predicated.

measured angle—An angle as read directly
from an instrumental observation and
without any application of corrections for
local conditions. A measured angle which
has been corrected for local conditions
only at the point of observation is
considered as an observed angle.

mechanical arm templet—See spider templet.

mechanical templet—Any templet which is
manipulated and adjusted mechanically in
laying out a radial triangulation.
mechanical templet plot—See mechanical
templet triangulation.

mechanical templet triangulation—A graphical
radial triangulation using slotted, spid[:er, or
any form of mechanical templet. Also
called mechanical templet plot.

medium-scale map—A map having a scale
larger than 1:600,000 and smaller than
1:75,000.

memorial -(USPLS) A durable article
deposited in the ground at the position of a
corner to perpetuate that position should
the monument be removed or destroyed.

Mendenhall pendulum—An invariable.
pendulum, one-quarter meter in length,
with a vibration period of one-half
second, composed ofa lenticular-shaped
bob on a thin stem, swung in an air-
tight case from which the air has been
largely exhausted.

mensuration—1. The act, process, or art of
measuring. 2. That branch of mathematics
dealing with the determination of length,
area, or volume.

Mercator bearing—See rhumb bearing.




Mercator chart—A chart on the Mercator
projection. This is the chart commonly
used for marine navigation. Also called
equatorial cylindrical orthomorphic chart.

Mercator direction—Hotizontal directicn of a
rhumb line, expressed as angular distance
from a reference direction. Also called
rhumb direction.

Mercator cqual-area map projection—See
sinusoidal map projection.

Mercator map Frojcction—A conformal map
projection of the cylindrical type. The
equator is represented by a straight line
true to scale; the geographic meridians are
represented by parallel straight lines
perpendicular to the line representing the
equator; they are spaced according to their
distance apart at the equator. The
geographic parallels are represented by a
second system of straight lines
perpendicular to the family of lines
representing the meridians and therefore
parallel with the equator. Conformality is
achicved by mathematical analysis, the
spacing of the parallels being increased with
increasing distance from the equator to
conform with the expanding scale along the
parallels resulting from the meridians being
represented by parallel lines. Also called
equatorial cylindrical orthomorphic map
projection.

Mercator track—See rhumb line.

mercury barometer—A barometer in which
atrmospheric pressure is balanced against
the weight oFa column of mercury. See
also cistern barometer; siphon barometer.
Compare with aneroid barometer.

Mercury datum—A worldwide geodetic
system derived from an analysis of data
from astrogeodetic, gravimetric, and
satellite sources. Results of this analysis
provided a best-fitting world ellipscid (see
Fischer ellipsoid of 1960) used in tracking
project Mercury manned space missions
and as the reference datum for the
electronic navigation systems—Omega,
Loran C, and Loran A.

meridian—A north-south reference line,
particularly a great circle through the
geographical poles of the earth, from which
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longitudes and azimuths are determined; or
a pﬂnc, normal to the geoid or spheroid,
defining such a line. Sec also astronomical
meridian; auxiliary guide meridian; celestial
meridian; central meridian; convergence of
meridians; double meridian distance;
fictitious meridian; geodetic meridian;
geographic meridian; Greenwich meridian;
grid meridian; guide meridian; indefinite
meridian; local meridian; magnetic
meridian; meridional difference; meridional
part; meridional plane; oblique meridian;
prime fictitious meridian; prime grid
meridian; prime meridian; prime oblique
meridian; prime transversc meridian;
principal meridian; standard meridian; table
of meridional parts; terrestrial meridian;
time meridian; transverse meridian; true
meridian.

meridian altitude—The altitude of a celestial

body when it is on the celestial meridian of
the observer, bearing 000° or 180° true.

meridian angle—Angular distance cast or west

of the local celestial meridian; the arc of
the celestial equator, or the angle at the
celestial pole, between the upper branch of
the loca! celestial meridian and the hour
circle of a celestial body, measured
castward or westward from the local
celestial meridian through 180°, and
labeled E or W to indicate the direction of
measurement.

meridian angle diffezence—The difference

between two meridian angles, particularly
between the meridian angle ofPa celestial
body and the value used as an argument for
entering a table. Also called hour angle
difference.

meridian distance—1. (astronomy) The hour

angle of a celestial body when close to but
not exactly on the astronomic meridian.
This term appears to be limited to
computation torms where it is used to
designate the hour angle of a star observed
slightly off the meridian in making latitude
obscrvations by the zenith telesco
method. 2. (plane surveying) The
perpendicular distance in a horizontal plane
of a point from a meridian of reference.
The difference of the meridian distances of
the ends of a line is called the departure of
the line.
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meridian extension—That portion of a
meridian shown above the top construction
line of a projection.

meridian line—(plane surveying) The line of
intersection of the plane of the celestial
meridian and the plane of the horizon. It is
a horizontal direction used in surveying; its
astronomical azimuth is 0° or 180°.

meridian observation—Measurement of the
altitude of a celestial body on the celestial
meridian of the observer, or the altitude so
measured.

meridian passage—See meridian transit.

meridian telescope—A portable instrument so
designed that it can be used as an
astronomical transit, or quickly converted
for usc as a zenith telescope.

meridian transit—The passage of a celestial
body across a celestial meridian. Also called
meridian passage. Sce also culmination;
transit, dcf}i)nition 1.

meridional difference —The difference
between the meridional parts of any two
given parallels. This difference is found by
subtraction if the two parallels are on the
same side of the equator, and by addition if
on opposite sides.

meridional distance—The distance between
latitude lines as determined from the mid-
latitude of a map projection.

meridional interval-The value of the distance
between meridians of a projection at chart
scale.

meridional offsets—Small distances applied to
the lengths of meridians in order to create
the curves of the top and bottom latitudes
of a projection.

meridional orthographic map projection—A
map projection having the plane of the
projection parallel to the plane of some
selected meridian; the geographic parallels
and the central meridian are straight lines,
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the outer meridian is a full circle, and the
other meridians are arcs of ellipses.

meridional parts—The length of the arc of a
meridian between the equator and a given
parallel on a Mercator chart, expressed in
units of one minute of longitude at the
equator.

meridional plane—Any plane containing the
polar axis of the earth. See also astronomical
meridian plane; geodetic meridian plane.

meteorological chart—Any chart showing
meteorological information.

meter rod—See precise leveling rod.

metes-and-bounds survey—A  method of
describing the boundaries of tracts of la..d
by giving the bearing and length of each
successive line. Much of the Fand in the
non-public-land States has been surveyed
and described by this method. This method
is also used in the surveys of the public
lands to define the boundaries of irregular
tracts, such as claims, grants, and
reservations, which are nonconformable to
the rectangular system of subdivision.

method of repetitions—The determination of
tre astronomical azimuth of a line by
accumulat g, on the horizontal circle of a
repeating theodolite, the sum of a series of
measures of the horizontal angle between a
selected star and a suitable mark, and
applying the mean of such measures to the
azimuth of the star computed for the mean
epoch of the observations.

Metonic cycle—A period of approximately 19
cars, c{uring which all phase relationships
Ketwecn moon, sun, and earth occur.
During any cycle, new anu full moon will
recur on approximately the same day in the
calendar year.

metric photography—The recording of events
by means of photographs, either singly or
sequentially, together with appropriate

coordinates, to form the basis for acciurate
measurements.
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Metrogon lens—The trade name of a
wide-angle lens for aerial cameras used in
mapping, charting, and reconnaissance
photography. See also trimetrogon

mapping.

microfeatures—Features of relief, drainage,
and landforms which can be identified on
photographs, but are too small to appear
on niaps.

micrometer—An auxiliary device to provide
measurcment  of very small angles or
dimensions by an instrument such as a
tclescope. Sce also filar micrometer;ocular
micrometer.

micrometer method-The determination of
the astronomical azimuth of a line by
measuring indirectly with an ocular
micrometer attached to a theodolite or
transit the horizontal angle between a
sclected star at its elongation and a suitable
ground mark (light) placed close to the
vertical plane which passes through the
star, and applying that angle to the azimuth
of the star computed for the epoch of the
observation.

mid-latitude--1. See middle latitude. 2.
(cartography) The one parallel that is at the
same scale as indicated on a Mercator
projection.

middle latitude—Half the arithmetical sum of
the latitudes of two places on the same side
of the equator. Middle latitude is labeled N
or S to indicate whether it is north or south
of the equator. Also called mid-latitude.

middle ordinate—The distancc from the
middle point of a chord to the middle

point of the corresponding circular arc.

middle point (MP)—That point on a circular
curve which is equidistant from the two
ends of the curve.

middletone—In halftone, any neutral tone
intermediate between the highlights and
shadows of an original and the resulting
reproduction. Also, the tones in a
reproduction between the highlights and
the shadows.

mileage chart—A chart showing distances
between various points.
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military city map—See city maps.

military geography—The specialized field of
geography dealing with natural and
manmade physical features that may affect
the planning and conduct of military
operations.

military grid—Two sets of parallel lines
intersecting at right angles and forming
squares; the grid is superimposed on maps,
charts, and other similar representations of
the earth’s surface in an accurate and
consistent manner to permit identification
of ground locations with respect to other
locations and the computation of direction
and distance to other points. See also
military grid reference system.

military grid reference system (MGRS)-A
system which uses a standard-scaled grid
square, based on a point of origin on a map
projection of the earth’s surface in an
accurate and con:istent nanner to permit
cither posit.on referencing or the computa-
tion oz)girection and distance between grid
positions. Sce also military grid.

military level-A compact ruggedized version
of the dumpy level dcveloped specifically
for military use. It is primarily used for
third-order leveling, but has a second-order
capability.

milligal -A unit of acceleration equal to
1/1,000 of a gal, or 1/1,000 centimeter per
second per second. This unit is used in
gravity measurements, being approximately
one-millionth of the average gravity at the
earth’s surface.

milligauss—Unit of magnetic force equal to
0.001 gauss (ocrsted) or 100 gammas.

millionth-scale map of the World map
projection—Sce International Map of the
World map projection.

mineral survey—(USPLS) A survey made to
mark the legal boundaries of mineral
deposits or ore-bearing formations on the
public domain, where the boundaries are to
be determined by lines other than the
normal subdivision of the public lands.




TIIme SUrvey=#x _survey  to determine the
positions and dimensions of underground
passages of a mine; also, of the natural and
artificial features (surface and
underground) relating to the mine. The
data include both horizontal and vertical
positions, lengths, directions, and slopes of
tunnels; topegraphic and geologic
characteristics o(g the particular vicinity;
ownership of the land and of the mine.

minor axis—The shortest diameter of an elipse
or ellipsoid.

minor control-See photogrammetric control.
minor control plot—See radial triangulation.
minor planets—See asteroid.

minus angle--See angle of depression.

minus declination—See declination, defini*‘~n
3.

minus sight—See foresight, definition 3.

minute of standard length—The length of one
minute of longitude at the equator.

mirror image—See reverted image.

miscellaneous chart—A chart other than a
regular navigational chart; a special chart.

mismatch—A condition which occurs when
detail is displaced and perfect matching
cannot be achieved.

missile launch site data card—A standardized
form containing launcher geodetic
information which has been produced on
the current world geodetic system. Used
in conjunction with the missile target data
card.

missile target data—Precise geodetic target
~ositional data unique to weapons systems
currentl‘y employeg in support of strategic
missile forces.

missing triangle—(pendulum) A triangle which
represents the fgielure of the two sides of a
knife edge to reach a perfect intersection in
a geometric line.

mission—The dispatching of one or more
aiicraft to accomplish one particular task.

mistake—A blunder. Should not be confused
with error.

mock-up—See style sheet.

model-See airborne landing model; assault
landing model; assault model; flat model;
gross model; half-model; master mnodel;
neat model; perspective spatial model;
relief model; strategic-planning model;
tactical-planning mode?; warped model.

mode! coordinates—(Fhotogrammctry) The
space coordinates of any point imaged in a
stercoscopic model which define its
position with reference to the air base or to
the instrument axes.

model datum-1. (photogrammetry) That
surtace in a stereoscopic model conceived
as haviig been reconstructed as part of the
model representing the sea-level datum of
nature. Often modified to designate the
ype of photography wused, such as
convergent mode?r atum, and transverse
model datum. 2. For relief maps or models
the datum may or may not be sea level but
is consistent within a relief map series.

model marriage ~The rejoining of sections of a
model, after the carving operation, to the
original neatline limits of a relief model.

model scale—(photogrammetry) The
relationship which exists between a
distance measured in a stereoscopic model
and the corresponding distance on the
earth.

modeling—The development of the model
surface by the application of modcling clay
oetween the step edges of the step cast. A
preparatory step in producing relief
models.




the Julian day which requires fewer digits
and translates the beginning of each day
from Greenwich noon to Greenwich
midnight; obtained by subtracting
2400000.5 from Julian days.

modified Lambert conformal chart—A chart
on the modified Lambert conformal
projection. Also called Ney's chart.

modified Lambert conformal map
projection—A modification of the Lambert
conformal projection for use in polar
regions, onc of the standard parallels being
at latitude 89°59'58" and the other at
latitude 71° or 74°, and the parallels being
cxpanded slightly to form complete
concentric circles. Also called Ney's map
projection.

modified polyconic map projection-A map
projection  obtained (l:om the regular
polyconic projection by so altering the
scale along the central ineridian that the
scale is exact along two standard meridians,
one on cither side of the central meridian
and ecquidistant therefrom. Also a
rectangu?ar polyconic map projection.

modulation—A variation of some
characteristic of a radio wave, called the
‘“‘carrier wave”, in accordance with
instantancous values of another wave called
the “modulating wave.” These variations
can be amplitude, frequency, phase, or
pulse.

modulation error—In electronic distance
measuring equipment, the difference in
modulating frequencies obtained from
crystals, between the actual frequencies of
the crystals and the frequencies required
for a correct distance measurement.

moire—An interference pattern resulting from
the overlaying or overprinting of haFftones
or tints whose screen angles are not
sufficiently separated to make the pattern
inconspicuous or to preclude a pattern
accuracy.

mold alterations—The slight modification of
the landforms of the mold, often necessary

in local areas in order to obtain proper
register due to unequal stretch required to

156

e &

T T T ITAITUIOUT IRy UIT T tlluo\.l\—

relicf map.

molded aerial photograph—A vertical aerial
photograph, usually annotated with
military symbols, which has been formed
to sliow terrain configuration.

Molitor precise leveling rod—A speaking rod
of T-shaped cross scction, with graduation
marks shaped as triangles and rectangles,
the smallest division being two millimeters.
Read by estimation to single millimeters.
Equipped with thermometer and circular
level.

Mollweide homolographic map
projection—An cqualarca map projection
showing the cquator and geographic
parallels as straight lines, and the
geographic meridians as elliptical arcs, with
the exception of the central meridian,
represented by a straight line, and the
meridian 90° from the center, shown as a
full circle.

moment—A tendency to cause rotation about
a point or axis, as of a control surface
about its hinge or of an airplanc about its
center of gravity; the measure of this
tendency is equal to the product of the
force and the perpendicular distance
between the point of axis of rotation and
the line of action of the force.

moment of inertia—The quantity obtained by
multiplying the mass o(ti each small part of a
body by the square of its distance from an
axis, and adding all theresults.

momentum—-Quantity of motion. Linear
momentum is the quantity obtained by
multiplying the mass of a body by its linear
speed. Angular momentum is the quantity
o{)tained multiplying the moment of
inertia ofagody by its angular speed.

monochrome—One color; of a single color,
but having varying shades.

monocomparator—A  precision instrument,
consisting of a measuring system, a viewing
system, and a readout system designed for
the measurement of image coordinates on a

single photograph.
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month—The period of the revolution of the
moon around the earth. The month is
designated as sidereal, tropical, anomalistic,
nodical or dracontic, or synodical,
according to whether the revo{ution is
relative to the stars, the vernal equinox, the
perigee, the ascending node, or the sun. See
also anomalistic month; calendar month;
nodical month; sidereal month; synodical
month; tropical month.

monument—1. A structure used or erected to
mark the position of a survey station;
permanence is implied. See also artificial
monument; natural monument. 2. (USPLS)
A physical structure which marks the
location of a corner. Monument and corner
are not synonymous, although the two
terms are often used in the same sense. See
also boundary monument; corner; initial
monument.

monumented bench mark—See permanent
bench mark.

moon position camera method—A means of
determining geodetic position, that is
unaffected by deflection of the vertical, by
photographing the moon against a star
background.

mosaic—1. (photogrammetry) An assembly of
overlapping aerial photographs whose edges
usually have been torn, or cut, and matched
to form a continuous photographic repre-
sentation of a portion of the earth’s surface.
Often called aerial mosaic. See also air
target mosaic; controlled mosaic; map
controlled mosaic; orthophoto-mosaic;
scaleratio mosaic; semicontrolled mosaic;
strip mosaic; uncontrolled mosaic. 2.

(cartography) See panel base.

mosaicking board—A smooth-surfaced materi-
al, usually tempered masonite, to which the
mosaic is fastened with a suitable adhesive.

niost probable value—That value of a quantity
which is mathematically determined from a
series of observations and is more nearly
free from the effects of blunders and errors
than any other value that might be derived
from the same series of observations.

moving average —Sece consecutive mean.
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multicolor—Two or more colors; sometimes
called polychrome.

multiple-camera assembly—An assembly of
two or more cameras mounted to maintain
a fixed angle between their respective
optical axes.

multiple-lens camera—A camera with two or
more lenses, with the axes of the lenses
systematically arranged at fixed angles in
order to cover a wide field by simultaneous
exposures in all chambers.

multipledens photograph—A photograph

made with multiple-lens camera.

multiple level line~Two or more single lines
of spirit levelini run between the same
terminal points, but along different routes.

multiple-stage rectification—A technique
emp?oying standard equipment to rectify
oblique photos by applying a series of
projections to effect the desired projective
transformation.

multiplex—A name applied to anaglyphic
double-projection stereoplotters with the
following characteristics: (1) The
stereomodel is projected from diapositives
reduced from aerial photograph negatives;
(2) The projection system illuminates the
entire diapositive format area; and (3) The
stereomodel is measured and drawn by
observation of a floating mark.

multiplex control-See photogrammetric

control.

multiplex triangulation—See stereotriangula-
tion.

multi-use manuscript (MUM)—A manuscript
compilation that, as a minimum, establishes
the contours, spot elevations, and includes

the horizontal position of the sn(gniﬁcant
planimetric features. It is suitable for use in

completing a topographic map, or an
aeronautical or nautical chart; and the
integrity of its horizontal and vertical
accuracy is retained in all end products
made from it.
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nadir—The point on the terrestrial sphere
directly beneath the observer and directly
opposite to the zenith; the lowest point.
See also ground nadir; map nadir; photo-

graph nadir.
nadir point—See photograph nadir.

nadir-point plot—See nadir-point triangula-
tion.

nadir-point triangulation—Radial triangulation
in which nadir points are utilized as radial
centers. Also called nadir-point plot.

nadir radial—A radial from the nadir point.

narrow-angle lens—A lens having an angle of
coverage up to 60°. A lens whose focal
length is equal approximately to twice the
diagonal of the format.

national map accuracy standards—See United
States National Map Accuracy Standards.

native map—A m::ip of a foreign country
produced by indigenous governmental or
private agencies.

natural detail-The features on the earth, such
as streams, lakes, forests, and mountains;
exclusive of the works of man. Contrasted
with culture. Also called natural feature.
See also hydrographic detail; hypsographic
detail.

natural error—Errors arising from variations in
temperature, humidity, wind, gravity,
refraction, and magnetic declination.

natural feature—See natural detail.

natural monument—A natural feature, such
as a stream, boulder, tree, etc., which serves

Preceding page blank
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to mark the location of a survey station or
land corner. See also monument.

natural scale-See representative fraction

(RF).
natural year—See tropical year.

nautical chart—See hyd'rographic chart.

nautical mile—A measure of distance approxi-
mately equal to one minute of arc (great
circle). The United States has adopted the
International Nautical Mile equal to 1,852
meters or 6,076.1033 survey feet, or
6,076.11549 U.S. feet.

navigation chart—See aeronautical chart;

hydrographic chart.

novigational  planets—The four  planets
commonly used for celestial navigation:
Venus, Mars, Jupiter, and Saturn.

navigational triangle—The spherical triangle
solved in computing altitude and azimuth
or great circle sailing problems. The
celestial triangle is formed on the celestial
sphere by the great circles connecting the
efcvatcd pole, zenith of the assumed
sition of the observer, and a celestial
Esdy. The terrestrial triangle is formed on a
spherical earth by the great circles
connecting “he pole and two places on
earth, either the assumed position of the
observer and geographic position of the
body for celestial observations, or the
points of departure and destination for
great circle sailing problems. The expres-
sion navigational triangle applies to either
the celestial or terrestrial triangle used for
solving navigation problems.

navigation satellite—See Doppler navigation,
definition 2.
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Nearshore Environmental Analog Prediction
System—A technique used at the U.S.
Naval Oceanographic Office to classify
nearshore areas (shore to 30 fathoms) so
that characteristics of unsurveyed locations
can be inferred from surveyed locations in
a similar class. Formerly called Harbor
Analog System.

neatlines—The lines that bound the body of a
map, usually parallels and meridians. Also
called sheet lines.

neat model-The portion of the gross overlap
of a pair of photographs that is actually
utilized in photogrammetric procedures.
Generally, the neat model approximates a
rectangle whose width equals the air base
and whose length equals t(Le width between
flights. See also gross model.

negative—1. A photographic image on film,
plate, or paper, in which the subject tones
to which the emulsion is sensitive are
reversed or complementary. 2. In carto-
graphic scribing, a scribed sheet s
essentially a manually produced negative.
See also duplicate negative; original
negative.

neiative altitude—Angular distance below the
orizon.

negative corrections—Changes made directly
on a negative or a scribed surface. See also
negative engraving.

deflection

negative deflection angle—See

angle, definition 1.

negative engraving—The operation of making
corrections and additions to negatives. This
term should not be applied to the process
of scribing on coated plastics.

ne%ative forming—In relief model making,
orming into a negative mold.

negative lens—A lens diverging a beam of
parallel light rays, with no real focus being

obtained. Also called diverging lens;
concave lens.
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negative mold—The cast resulting from casting
over a master relief model.

negative scribing—See scribing.
negative titling—See titling.
net—See survey net.

new chart—A chart constructed to satisfy the
needs of navigation in a particular area. It is
laid out in conformity with a broad scheme
to meet future needs in the adjacent areas.

new edition—Contains changes of such im-
portance to map or chart users that all
previous printings are made obsolete.

new print—When changes or corrections of a
minor character are made to a printing
plate, the issue becomes a new print.

new survey—See resurvey.

Newtonian constant of gravitation—See
constant of gravitation.

Newton’s laws—1. (gravitation) Every particle
of matter in the universe attracts every
other particle with a force proportional to
the product of their masses and inversely as
the square of the distance between them. 2.
(motion) (1) Every body continues in its
state of rest, or of unigorm motion in a
straight line, unless it is compelled to
change that state by a force impressed
upon it. (2) The rate of change of
momentum is proportional to the force
impressed, and takes the direction of the
straight line in which the force acts. (3) To
every action there is an equal and opgosite
reaction; or, the mutual actions of two
bodies are always equal and oppositely
directed.

Newton’s rings—An interference effect arising
from close, but not quite perfect, contact
between two surfaces, manifested by
irregular concentric rings of color.

New York leveling rod—A two-piece rod with
movable target. For heights greater than 6%
feet, the target is clamped at 6% feet and
raised by extending the rod. Graduated to
hundredths of a foot and read by vernier to
thousandths.




INey s crmart—>sec modilried Lambert conformal
chart.

Ney’s map projection—See modified Lambert
conformal map projection.

no-check position—See intersection station.
nocturnal arc—See astronomical arc.

nodal line—In a tide area, the line about
which the tide oscillates and where there is
little or no rise and fall of the tide.

nodal plane—A plane perpendicular to the
optical axis at a nodal point.

nodal point—1. (optics) One of two points on
the optical axis of a lens, or system of
lenses, such that a ray emergent from the
second point is parallel to the ray inci ~nt
at the First. This first nodal point is also
referred to as the front nodal point,
incident nodal point, or nodal point of
incidence; and the second point as therear
nodal point, emergent nodal point, or
nodal point of emergence. Sometimes
shortened to node. 2. (astronomy) See
node, definition 1. 3. (hydrography) See

amphidroniic point.

nodal point of emergence—See nodal point,
definition 1.

nodal point of incidence-See nodal point,
definition 1.

node-1. (astronomy) One of the two points
of intersection of the orbit of a planet,
planetoid, or comet with the ccliptic, or of
the orbit of a satellite with the equatorial
plane of the orbit of its primary. Also
called nodal point. See also ascending node;
descending node; ecliptic node; equatorial
node; line of nodes; longitude of the
moon’s nodes; lunar nodes; regression of
the nodes. 2. (optics) See nodal point,
definition 1.

node cycle—The time required for the
regression of the moon’s nodes to complete
a circuit of 360 degrees of longitude; a
period of approximately 18.6 years.

nodical month—The interval of time between
twe  successive passages of the moon
through the same node of its orbit,
approximately 27% days. Also called
draconic month.

nodical period—The interval between two
successive passages of a satellite or planet
through the ascending node of its orbit.

nominal focal length—An approximate value
of the focal length, rounded off to some
standard figure, used for the classification
of lenses, mirrors, or cameras.

nominal orbit—The true or ideal orbit ulpon
which a space value is expected to travel.

nomogram—A diagram showing, to scale, the
relationship between several variables in
such manner that the value of one which
corresponds to known values of the others
can be determined graphically.

nonautomatic rectifier—Any rectifier which
requires computation of the elements of
rectification, each of which must be
manually set on its corresponding circle or
scale on the rectifier.

nongravitational perturbations—Perturbations
caused by surface forces due to mechanical
drag of the atmosphere (in case of low
flying satellites), electromagnetism, and
radiation pressure.

nonmonumented bench mark—See temporary
bench mark.

nonperspective azimuthal map projection—A
projection not based on imaginary lines of
sight from a single point of view.
Azimuthal equal-area and azimuthal
equidistant map projections are non-
perspective.

nonrecording gage—Any tide or stream gage
which requires the presence of an attendant
to observe and record the heights of the
water at periodic intervals.




nontilting lens rectifier—A class of rectifier
wherein the lens is constrained to move in
the direction of its fixed axis.

nontilting-negative-plane rectifier—A class of
rectifier which contains a nontilting
negative carrier. In this class of rectifiers,
the negative-carrier plane remains hori-
zontal.

normal—1. A straight line perpendicular to a
surface or to another line. 2. A condition
of being perpendicular to a surface or line.
3. In geodesy, the straight line perpen-
dicular to the surface of the reference
spheroid. 4. The average, regular, or
expected value of a quantity.

normal-angle lens—A lens having an angle of
coverage from 60° to 75°. A lens whose
focal length is equal approximately to the
diagonal of the format.

normal contour—See accurate contour.

normal equation—One of a set of
simultaneous equations derived from
observation, condition, or correlate

equations, and expressing a condition for a
least-squares adjustment. In a least-squares
adjustment, values obtained from the
sol'ution of normal equations (either
directly or through the correlate equations)
are applied to the observation or condition
equations to obtain the desired corrections.

normal gravity—A reference gravity field that
is mathematically defined as a function of
position. It is commonly taken as the field
of a rotating level ellipsoid but may be
arbitrarily de%med.

normal gravity field—A mathematically
derived gravity field used in geodesy to
closely approximate the earth’s actual
gravity field. Its level surfaces are usually
exact ellipsoids of revolution.

normal orbit—The orbit of a spherical satellite
about a spherical primary during which
there are no disturbing effects present due
to other celestial bodies, or to some
physical phenomena. Also called unper-
turbed orbit.

normal section azimuth—The angle between
the geodetic meridian of the observer and
the plane containing the eilipsoidal normal
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of the observer and the projection of the
observed point on the reference ellipsoid,
measured in a plane perpendicular to the
ellipsoidal normal of the observer,
preferably clockwise from the norch.

normal section line—A line on the surface of
the reference spheroid, connecting two
points on that surface, and traced by a
plane containing the normal at one point
and passing through the other point.

normal tension—(taping) The tension to be
applied to a tape to compensate for the
shortening effect of sag in order to bring
the tape to standard length. That pull at
which the tension correction and sag
exactly balance each other.

normal water level ~The most prevalent water
level in a watercourse, reservoir, lake, or
pond, generally defined by a shoreline of
Fcrmanent land-type vegetation. Along
arge bodies of water, wave action may

retard vegetation beyond the normal
shoreline.
north-The primary reference direction

relative to the earth; the direction indicated
by 000° in any system other than relative.
See also compass north; grid north;
magnetic north; true north.

North American datum of 1927—The inizial
point of this datum is located at Meades
Ranch, Kansas. Based on the Clarke
spheroid of 1866, the geodetic position of
triangulation station Meades Ranch and
azimuth from that station to station Waldo
are as follows:

Lat. of Meades Ranch  39°13'26'/686N

Long. of Meades Ranch 98°32'30/506W

Azimuth to Waldo 75°28'09". 64
The geoid height at Meades Ranch is
assumed to be zero. The geodetic pcsitions
of this system are derived from a
readjustment of the triangulation of th:
entire country, in which Laplace azimuths
were introduced. See also preferred datuin.

north declination-Sce declination,de{initica 3.

north geo}g\mphical pole-The geographical
pole in the northern hemisphere, at latitude
90°N.




north geomagnetic pole—The geomagnetic ~ nuclear precession magnetometer—A mag-

pole in the northern hemisphere. netometer that utilizes the precessional
characteristics of hydrogen nuclei when in ‘
north magnetic pole—The magnetic pole in an ambient magnetic field. The data output {
the northern hemisphere. of this instrument is in the form oF a
frequency measurement, which in turn is
north point—Sce celestial meridian. proportional to the magnetic field
intensity.
north polar circle—See Arctic Circle.
nutation—1. The oscillation of the axis of any
' north star—See Polaris. rotating body, as a gyroscope rotor. 2.
(astronomy) lrregularities in the pre-
northbound node—Sce ascending node. cessional motion of the equinoxes because
’ of varying positions of the moon and, to a
northing—1. (grid) A linear distance north- lesser extent, of other celestial bodies with
ward from the horizontal grid line which respect to the ecliptic.
passes through the origin (or false origin) of
a grid system. See also false northing. 2. nutation in right ascension—See equation of
(plgane surveying) See latitude difference. the equinox.




objective lens—In telescopes and microscopes,
the optical component which receives light
from the object and forms the first or
Frimar image. In a camera, the image
ormed by the objective lens is the final
image. In a telescotpe or microscoge used
visually, the image formed by the objective
lens is magnified by the eyepiece.

oblate ellipsoid of rotation—See oblate

spheroid.

oblate spheroid—An ellipsoid of rotation, the
shorter axis of which is the axis of rotation.
The earth is approximately an oblate
spheroid. Also called oblate ellipsoid of
rotation.

oblique ascension—The arc of the celestial
equator, or the angle at the celestial pole,
between the hour circle of the vernal
equinox and the hour circle through the
intersection of the celestial equator and the
eastern horizon at the instant a point on
the oblique sphere rises, measured eastward
from the hour circle of the vernal equinox
through 24 hours.

oblique chart—A chart on an oblique map
projection.

oblique coordinates—Magnitudes defining a
point relative to two intersecting
nonperpendicular lines, called axes.

oblique cylindrical orthomorphic chart—See
oblique Mercator chart.

oblique cylindrical orthomorphic map
projection-Sce  oblique Mercator map
projection.

oblique equator—A great circle the plane of
which is perpendicular to the axis of an
oblique projection.

Preceding page blank
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oblique graticule—A fictitious graticule based
upon an oblique map projection.

oblique latitude—Angular distance from an
oblique equator. See also fictitious latitude.

oblique longitude—Angular distance between
a prime oblique meridian and any given
obfique meridian. See also fictitious
longitude.

oblique map projection—A map projection
with 1n axis inclined at an oblique angle to
the plane of the equator.

oblique Mercator chart—A chart on the
oblique Mercater map projection. Also
called oblique cylindrical orthomorphic
chart.

oblique Mercator map projection—A
conformal cylindrical map projection in
which points on the surface of a sphere or
spheroid, such as the earth, are conceived
as developed by Mercator principles on a
cylindrical tangent along an oblique great
circle. Also called o%lique cylindrical
orthomorphic projection.

oblique meridian—A great circle perpendicular
to an oblique equator. The reference
oblique meridian is called prime oblique
meridian. See also fictitious meridian.

oblique parallel-A circle or line parallel to an
°bli;11“° equator, connecting all points of
equal oblique latitude. See also fictitious

parallel.

oblique photograph—A photograph taken
with the camera axis directed intentionally
between the horizontal and the vertical.

oblique plotting instrument—An instrument
for plotting from oblique photographs.
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oblique pole—One of the two points 90° from
an oblique equator.

oblique rhumb line—1. A line making the
same oblique angle with all fictitious
meridians of an oblique Mercator
projection. Oblique parallels and meridians
may be considered special cases of the
oblique rhumb line. 2. Any rhumb line, real
or fictitious, making an oblique angle with
its meridians. In this sense the expression is
used to distinguish such rhumb line from
parallels and meridians, real or fictitious,
which may be included in the expression
rhumb line. See also fictitious rhumb line.

oblique sketchmaster—A type of sketchmaster
in which oblique photographs arc utilized.

oblique sphere—The celestial sphere as it
appears to an observer between the equator
and the pole, where celestial bodies appear
to rise obliquely to the horizon.

obliquity of the ecliptic—The acute angle
between the plane ofthc ecliptic (the plane
of the carth’s orbit) and the plane of the
celestial equator.

obliterated corner—(USPLS) A corner at
which there are no remaining traces of the
monument or its accessories, but whose
location has been perpetuated or may be
recovered beyond reasonable doubt, by the
acts and testimony of the interested
landowners, competent surveyors, other
qualified local authorities, witnesses, or by
some acceptable record evidence.

observation equation—A condition equation
which connects interrelated unknowns by
means of an observed function, or a
condition equation connecting the function
observed and the unknown quantity whose
value is sought.

observed altitude—Corrected sextant altitude;
angular distance to the center of a celestial
body above the horizon, corrected for
instrumental errors, personal error, dip,
refraction, and semidiameter and parallax if
necessary. Also called true altitude.

obscrved angle—An angle obtained by direct
instrumental observation. A measured angle
which has been corrected for local
conditions only at the point of observation,
is considered an observed angle.

observed gravity~The value of gravity at a
station as determined from a gravity meter,
a pendulum, or an instrument timing free
falling bodies. The gravity obtained is
either relative or absolute according to the
apparatus used to make the measurements.

observed gravity anomaly—Sece gravity

anomaly.

observed valuc—A value of a quantity that is
obtained by instrumental measurement of
the quantity. The term observed value is
often applied to the value of a quantity
derived from instrumental measurement
after corrections have been applied for
systematic crrors, but before accidental
crrors have been taken out by some
method of adjustment.

obsolete chart—A chart which is not
considered safe to usc for navigation
because it does not contain the latest
important navigational information.

obsolete grid—See secondary grid.

occultation—1. (astronomy) The
disappearance of a cclestial body behind
another body of larger apparent size. When
the moon passes between the observer and
a star, the star is said to be occulted. 2.
(surveying) Name applied to a geodetic
survey technique which employs the
principle of occultation where repeated
observations are made on an unknown
position, accurately timed with similar
observations at another unknown station,
and mathematically reducing this data to
dctermine the exact geodetic position of
the unknown stations. See also star
occultation method.

occupy—(surveying) To set a survcyin%
instrument over a point for the purposc o
making observations.

oceanographic station—A term used to

designate oceanographic observations taken




at a geographic location from a ship that is
lying to or anchored at sea.

oceanographic station location—The accepted
geographical position at which an
oceanographic station was taken.

oceanographic survey—A study or
examination of conditions in the ocean or
any part of it, with reference to animal or
plant life, chemical elements present,
temperature gradients, etc. Also called
marine survey.

oceanography—1. The study of the sea,
embracing and integrating all knowledge
pertaining to the sea’s physical boundaries,
the chemistry and physics of sea water, and
marine biology. 2. In strict usage
oceanography is the description of the
marine environment, whereas occanology is
the study of the oceans and related
sciences.

oceanology—See oceanography, definition 2.

octant—-A type of sextant having a range of
90° and an arc of 45°.

ocular niicrometer—A filar micrometer so
laced that its wire moves in the principal
Focal plane of a telescope. Also called
eyepiece micrometer.

odograph—A mechanical instrument
containing a distance-reasuring element
which is moved or turned by an amount
proportional to the actval distance
traveled; a compass element which provides
a fixed-reference direction; and an
integrator which provides for the resolution
of the direction of motion into
compcnents and for the summation or
integration of the distance components.

oersted—Tlic basic unit of magnetic field
intensity. A magnetic field with an
intensity of one oersted will exert a force
of one dyne upon a unit magnetic pole. See
also gauss.

office computations—Computations based on
field measurements, including all

calculations relative to the reduction of
field survey notes to graphic form for any
type of survey or for the continuation of

field work.

offset—1. (cartograph{) In projection

construction, that small distance added to
the length of the meridians on each side of
the central meridian in order to determine
the top latitude of the constructed chart. 2.
(surveying) A short line perpendicular to a
surveyed line, measured to a line or point
for which data are desired, thus locating
the second line cr point with reference to
the first or surveyed line. An offset is also a
job in a survey or other line, the line having
approximately the same direction both
betore and af)t,er passing the jog. Offsets are
measured from a surveyed line or lines to
the edges of an irreguYar-shaped body of
water, or to any irregular line which it is
desired to locate. 3. (printing) See offset
lithography.

offset line—A supplementary line close to and

roughly parallel with a main line, to which
it is referred by measured offsets. Where
the line for which data are desired is in
such position that it is difficult to measure
over it, the required data are obtained by
running an o?fset line in a convenient
location and nieasuring offsets from it to
salient points on the otEer line.

offset lithography—An indirect method of

printing whereby the ink image is
transferred from the press plate to an
intermediate surface ofPa rubber blanket,
and from that to the paper or other stock.
Also called offset; offset printing. See also

lithography ; photolithography.

offset press—A press which contains an extra

cylinder, rubber covered, upon which the
image is printed first and then reprinted or
“oftset,” from this cylinder onto the paper.

offset printing—See offset lithography.
off soundings—Any area where the depth of

water cannot be measured by a sounding
lead, generally considered to be beyond the
100-fathom line. Opposite of on soundings.
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OK sheet—The first press impression from
each color, or color combination, approved
for accuracy of register and color.

omni-directional radar prediction—A radar
prediction which is intended to be valid in
most  respects from any direction of
approach. The Radar Sign*ficance Analysis
Code on the Series 200 Air Target Chart is
an example of omni-directional radar
prediction. Each coded area represents an
analysis of relative radar intensity from all
directions.

omni-gain radar prediction—A radar
prediction containing some information
about all radar responsive features within
the predicted area. This is accomplished by
predicting all significant radar returns in
relative intensities based on the predicted
probability of the return remaining on the
radar scope at decreased gain. Generally,
the more intense the return appears on the
prediction, the more likely it will remain
on the radar scope as the gain is decreased.
method —Seec

one-projector one-swing

method.

one-swing method-The technique employed
in relative orientation for clearin
y-parallax by maintaining or.2 projector o%
a pair in a fixed position and making all
adjustments with the second projector in
reﬂationship to the first. Also called
one-projector method; y-swing method;
single projector method.

one-to one (1:1) copy—See contact size.

on soundings—Any area where the depth of
water can be measured by a sounding lead,
generally considered to be within the
100-fathom line. Opposite of off
soundings.

opacity— See density, definition 1.

opaque—1. Not transmittin? light. 2. Not
transmitting the particular wavelengths
(which may or may not be visible) which
affect given photosensitive materials. Thus,
a substance may be opaque to some colors
and not to others. It may be visually
transparent, yet actinically opaque. 3. A
material applied to areas of a negative to
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make it opaque in those areas. 4. To apply
a material or block-out.

open traverse—A survey traverse which begins
from a station of known or adopted
position, but does not end upon such a
station. Also cailed open-end traverse.

opcn-end traverse—See open traverse.

open window process—(cartography) A
method of preparing color separation
negatives or positives by peeling an opaque
stratum from its base in the desired areas.
It is normally used for preparing large areas
covered by vegetation or open water. See
also mask, definition 2.

operational libraries—A DIA-approved,
selective data file consisting of extra copies
of originals, duplicate copies, computer
printec% catalogs, etc., obtained from any
designated DoD library or from other
nationally designated libraries within the
non-DoD agencies, and maintained in a
DoD MC&G agency for its direct use in
accomplishing assigned production
missions. General reference publications
such as dictionaries, glossaries, atlases,
periodicals, etc., are excluded from
controls applied to operational libraries.

Operational Navigation Chart (ONC}—A chart
at a scale of 1:1,000,000 which represents
the combined requirements for a graphic to
satisfy special military operations as well as
general navigation uses. The World
Aeronautical Chart (WAC) scries is being
replaced by the Operational Navigation
Chart series.

operation map—A map showing the location
and strength of friendly forces involved in
an operation. It may indicate predicted
movements and location of enemy forces.

opposition—1. The situation of two celestial
odies having either celestial longitudes or
sidereal liour angles differing by 180
degrees. The term is usually used only in
relation to the position of a planet or moon
from the sun. 2. The situation of two
periodic quantities differing by half a cycle.

optical axis—In a lens element, the straight
line which passes through the centers of




A ———n

curvature of the lens surfaces. In an optical
system, the line formed by the coincidin
principal axes of the series of optica%
elements. Also called axis of lens; lens axis;
principal axis.

optical base-line measuring apparatus—A base
apparatus composed of bars whose lengths
are defined by distances between lines at or
near their ends, which are observed by
suitably mounted and adjusted
microscopes. In using an* optical base-line
measuring apparatus, the positions of the
ars are controlled by microscopes on
stable support, whose reticle lines may be
brought into coincidence with the fiducial
marks on the bars, either by adjusting a bar
or a microscope.

optical center—The point of intersection of
lines which represent within the lens those
rays whose emergent directions are parallel
to their respective incident directions. This
point lies on the cptical axis. An oblique
ray. even if it passes through this point,
unaergoes a longitudinal displacement
increasing with the thickness of the lens.

optical flat—A surface, usually of glass,
ground and polished plane within a fraction
of a wavelength of light. An optical
element or glass blank with an optical flat
is used to test the flatness of other surfaces.
Also called flat; optical plane.

optical parallax —See instruraent parallax.

optical path-The path followed by a ray of
light through an optical system.

optical plane—See optical flat.
optical plummet—See vertical collimator.

optical pumping magnetometer—A highly
sensitive instrument which employs a
metastable helium or alkali metal
absorption cell whose atoms absorb
maximum energy from an infrared beam
when an FM oscillator is tuned to its
resonant frequency. The resonant
frequency is proportional to the strength of
the earth’s magnetic field.
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optical-projection instruments—A class of

instruments which provide projected
images of photographic prints or other
opaque material superimposed ona map or
map manuscript. Often used for
transferring detail from near-vertical
photographs or other source material.

. | Y .
optical rectification—The process of

projecting the image of a tilted aerial
photograph onto a horizontal reference
plane to eliminate the image displacements
caused by tilt of the aerial camera at the
time of exposure.

optical square—A small hand instrument used

in setting off a right angle. One form of
optical square uses two plane mirrors
pE\ced at an angle of 45° to each other. In
use, one object is sighted direct, and
another object is so placed that its
twice-reflected image appears directly in
line with the first object. The lines to the
point of observation from the two observed
objects will then meet in a right angle. In
another form of optical square, a single
plane mirror is so placed that it makes an
angle of 45° with a sighting line; one object
is sighted direct, an§ the other so placed
that its reflected image is seen also in the
sighting line.

optical system—All the parts of a compound

lens and accessory optical parts which are
designed to contribute to the formation of
an image on a photographic emulsion, or of
a visual image, or of an image on a
projection screen.

optical vernier—A microsco(f)e with vernier

lines ruled on a glass slide placed in the
focal plane common to the objective and
the eyepiece, where it is compared with the
image of the graduated circle.

optical wedge—See wedge.

optimum ground elevation-

(photogrammetry) The elevation of an
assumed horizontal surface in the area
photographed that would be projected at
the optimum distance in the plotting
instrument.
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orbit—The path of a body or particle under
the influence of a gravitational or other
force. For example, the orbit of a celestial
body is its path relative to another body

around which it revolves. Orbit is
commonly used to designate a closed path.
See also central force orbit; inertial orbit;
intermediate orbit; nominal orbit; normal
orbit; osculating orbit; perturbed orbit;
polar orbit; stationary orbit.

orbital altitude—The mean altitude above the
surface of the parent body of the orbit of a
satellice.

orbital elements—A set of six parameters
defining the orbit of a body attracted by a
central force.

orbital inclination—The direction that the
path of an orbiting body takes. In the case
of an earth sateﬁite, this path may be
defined by the angle of inclination of the
path to the equator.

orbital mode—A method for determining the
position of an unknown station position
when the unknown position cannot be
viewed simultaneously with known
positions. The arc of the satellite orbit is
extrapolated from the ephemeris of the
satellite determined by the known stations
which permits the determination of the
position of the unknown station dependent

completely on the satellite’s orbital
parameters.
orbital motion—Continuous motion in a

closed path about and as a direct result of a
source ofgravitational attraction.

orbital path—One of the tracks on a primary
body’s surface traced by a satellite that
orbits about it several times in a direction
other than normal to the primary body’s
axis of rotation. Each track 1s displaced in a
direction opposite and by an amount equal
to the degrees of rotation between each
satellite orErit.

orbital period —-The interval bc.ween
successive passages of a satellite through

the same point in its orbit. Also called
period; period of satellite.

orbital plane—The plane of the ellipse defined
by a central force orbit.

orbital velocity—The velocity of an
carth satellite or other orbiting body at any
given point in its orbit.

ordinary tide level-See mean tide level.

ordinates—In a system of rectangular or
oblique coordinates, the linear distance of a
point measured from the horizontal or
x-axis, and parallel to the y-axis.
Commonly referred to as y-coordinate.
Also called total latitudes.

orientation—1. The act of establishing correct
relationship in direction with reference to
the points of the compass. 2. The state of
being in correct relationship in direction
with reference to the points of the
compass. 3. A map is in orientation when
the map symbols are parallel with their
corresponding ground features. 4. A
planetable is in orientation when lines
connecting positions on the planetable
sheet are parallel with the lines connecting
the corresponding ground objects. 5. A
surveyor’s transit is in orientation if the
horizontal circle reads 0° when the line of
collimation is parallel to the direction it
had at an earlier (initial) position of the
instrument, or to a standard line of
reference. If the line of reference is a
meridian, the circle will show azimuths
referred to that meridian. 6. A photograph
is in orientation when it correctly presents
the perspective view of the ground or when
images on the photograph appear in the
same direction from the point of
observation as do the corresponding map
symbols. 7. Photogrammetric orientation is
tﬁc recreation of natural terrain features at

a miniature scale by the optical projection
of overlapping photographs. The model is
formed when all corresponding light rays
from the two projectors intersect in space.
See also absolute orientation; aeroleveling;
basal orientation; exterior orientation;
preliminary

interior orientation;
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astronomic station datum orientation.

orientation inset—See inset.

orientation point—A picture point selected in
areas common to vertical photographs and
their corresponding obliques which serves
to establish the relationship between the
vertical and the oblique. Two such points
are usually selected in cach vertical
photograph and transferred to the
matching oblique photo.

origin—The rcference position from which
angles or distances are reckoned. See also
coordinates; grid origin.

origin of coordinates—A point in a system of
coordinates which serves as an initial point
in computing its elements or in prescribing
its use. The term, origin of coordinates, has
several definitions, each so well established
that a single definition cannot be
prescribed to the exclusion of others.
However, the following are given in the
order of preferred use; to avoid
misunderstanding, the usc should be
defined by stating the position of the origin
in the system and giving the numerical
coordinates assigned it. (1) The origin of
coordinates is the point of intersection of
the coordinate axes, from which the
coordinates are reckoned. In mathematical
treatises this origin is usually given the
coordinates (0, 0); in surveying, however, i
is standard practice to give this origin
coordinates having large positive numerical
values, thercby avoiding the use of negative
coordinates. See also state coorfinate
systems. (2) The origin of coordinates is
tze point to which the coordinate values
(0,0) are assiﬁned, irrespective  of its
position with reterence to the axes. (3) The
origin of coordinates is the point from
which the computation of the elements of
the coordinate system (projection)
proceeds.

original —Sce original copy.

original copy—The photographs, artwork,
scribed material, typed matter, and/or

otner — materars - to oc processed  tor
reproduction. Often shortened to original.

original model—See master model.

original negative—That negative developed
'?rom the film which was in a camera
magazine at the instant of exposure.
Synonymous with a first-gencration

photographic product.
original survey—See survey.

orthembadic map projection—An equal-area
map projection.

orthochromatic— (photography) 1. Of, cr

rcrtaining to, or producing tonal values (of
ight or shade) in a })hotograph,
corresponding to the tones of nature. 2.
DesignatinF an emulsion sensitive to blue

and green light, but not to red.
orthodrome—Sce great circle.

orthogonal—-At right angles; re.tangularly;
meeting, crossing, or lying at right angles.

orthogonal map projection—See orthographi¢
map orojection.

ortuographic chart—A chart on the
orthographic projection.

orthographic map projection—A perspective
azimuthal projection in which the
projecting lines, emanating from a point at
infinity, are perpendicular to a tangent
plane. This projection is used chiefly in
navigational astronomy for interconvertin
coordinates of the celestial equator ang
horizon systems. Also called orthogonal
map projection.

orthometric correction—A systematic
correction which must be ap ?i’ed to a
gravity oriented measured difference of
elevation because level surfaces at different
elevations are not exactly parallel.

orthometric elevation—A preliminary eleva-
tion to which the orthometric correction

has been applied.
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of centrifugal force; level surfaces at
different elevations are not exactly parallel.

orthomorphic chart—A chart on which very
small shapes are correctly represented.

orthomorphic map projection—See conformal
map projection.

orthophotograph—A  photographic copy,
prepared from a perspective photograph, in
which the displacements of images due to
tilt and relief have been removed.

orthophotomap—A photomap made from an
assembly of orthophotographs. It may
incorporate special cartographic treatment,
photographic edge enhancement, color
separation, or a combination of these.

orthophotomosaic—An assembly of
orthophotographs forming a uniform-scale
mosaic.

orthophotoscope—A photomechanical device,

used for producing orthophotographs.

orthopictomap—A pictomap made from an
orthophotomap base.

orthostereoscopy—A condition wherein the
horizontal and vertical distances in a
stereoscopic model appear to be at the
same scale.

oscillation—A double motion, one in each
direction, of a pendulum. An oscillation is
composed of two successive vibrations.

osculating elements—The elements that define
an osculating orbit. See also osculating
orbit.

osculacing ellirse—An cllipse that is tangent at
a point (called the epoch of osculation) to
a real orbit.

osculating orbit—The ellipse that a satellite

would follow after a .?:eciﬁc time “t” (the
epoch of osculation) if all forces other than
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ronT tIme . on., An osculating orbit 1s
tangent to the real, perturbed, orbit and
has the same velocity at the point of
tangency.

outer orientation—See exterior orientation.

outer planets—The planets with orbits larger
than that of Mars, ie., Jupiter, Saturn,
Uranus, Neptune, and Pluto.

outline map-A map which presents just
sufficient geographic information to permit
the correlation of additional data olaced
upon it.

overcharging—Applying excessive additional
information (aeronautical or navigational)
to a map or chart resulting in clutter.

overhang— (aerial photography) The
additional exposures beyond the boundary
of an area to be photographed, usually two
exposures at the encg of each strip to
assure complete stereoscopic coverage.

overlap—!. The amount by which one
photograph includes the same area as
covered by another, customarily expressed
as a percentage. See also forward lap; side
lap. 2. That area of a map or chart which
overlaps the same geographical area on an
adjoining map or chart. 3. An area included
within two surveys of record, which by
record are described as having one or more
common boundary lines with no inclusion
of identical parts.

overlapping grid—A military grid which is
extended beyond its normal limits o map
sheets located in areas borderirg grid
jonctions and spheroid junctions.
Nornally, large scale maps that fall within
approximately 25 miles of a grid, zone, or
spheroid junction will bear an overlapping
grid, depicted by ticks emanating from the
map neatline. Overlapping grids are used
primarily for extension of fire control and
survey operations. See also major grid;

secondary grid.




overlapping mean—See consecutive mean.

overlapping pair— (photogrammetry) Two
photographs taken at different exposure
stations in such a manner that a portion of
one photograph shows the same terrain as
shown on a portion of the other
photograph. This term covers the general
case and does not imply that the
photographs were taken for stereoscopic
examination. See also stereoscopic pair.

overlay—-1. A printinF or drawing on a

transparent or translucent medium at the
same scale as a rnar, chart, or other
graphic, to show details not appearing, or

requiring special emphasis, on the original.
2. (lithography) Additional data, or a
pattern, printed after the other features, so
as to “overlay” them. See also correction

overlay; historical overlay; radar
intelligence/surface height (RI/SH) overlay;
selection overlay.

overprint—1. New material printed or

stamped upon a map or chart to show data
of importance or special use, in addition to
that originally printed. Aiso, to make such
a print. Also called surprint. 2. A feature of
a composite map image incidentally printed
so as to interfere with another feature.

oversheet—A transparency or a print of a map

compilation used for recording
supplemental information.

oversize chart—A chart whose neatlines have

been extended slightly, thereby increasing
the sheet size to include a small land area in
order to avoid publishing a separate graphic
of that area.




PC-1000 camera—A trade name for a geodetic
stellar camera having a focal length of
1,000 mm.

PZS triangle—See astronomical triangle.

panchromatic—(photography) Sensitive to
light of all colors, as a film or plate
emulsion.

pancratic system—A variable-power optical
system. Also called zoom system.

panel-1. (cartography) See panel base. 2.
(photogrammetry) An element of a target
used for control-station identification on
aerial photography. Panels are made of
cloth, plastics, plywood, or masonite, and
are positioned in a symmetrical pattern
centered on the station. See also target.

panel base—(cartography) The completed
assembly of picces of film positives onto a
%rid or projection which is used as a base
or compilation. Also called film mosaic;
panel.

paneling—1. (cartography) Cutting a film posi-
tive or a map in which some distortion is
involved, into several pieces and cementin
them in place, on a projection constructeg
on a stable-base medium, in such a wa
that the error is distributed in smaﬁ
amounts throughout the area rather than
being localized. 2. (surveying) The place-
ment of panels on a control station to
facilitate station identification on aerial

photography.

panoramic camera—A camera which takes a
partial or complete panorama of the
terrain. Some designs utilize a lens which
revolves about an axis perpendicular to the
optical axis; in other designs, the canera
itself is revolved by clockwork to obtain a

Preceding page blank
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panoramic field of view. Contrasted with
frame camera.

panoramic distortion—The displacement of
ground points from their expected perspec-
tive positions, caused by the cyﬁndrical
shape of the negative film surface and the
scanning action of the lens in a panoramic
camera system.

panoramic photograph—Photography ob-

tained from a panoramic camera.

pantograph—An instrument for copying maps,
drawings, or other graphics at a predeter-
mined scale. -Pantographs capable of
adjustment for scverancalcs are known as
fixed-ratio pantographs. Sec also two-
dimensional pantograph.

paper-strip method—(rectification) A graph-
ical method of making a point-by-point
rectification based on the invariance of the
cross ratio. A modification of this
technique permits map detail to be revised
from an oblique acrial photograph based on
the projectivity of straight lines.

parallactic aberration—See differential aberra-
tion.

parallactic angle—1. (astronomy) The angle
between a iody’s hour circle and its ver-
tical circle. Also called position angle. 2.
(photogrammetry) The angle subtcr?ged by
the eye base of the observer at the object
viewed. Also called angle of convergence;
angular parallax.

parallactic error—An error caused by personal
or instrument parallax.

parallactic grid—(photogrammetry) A uniform

pattern of rectangular lines drawn or
engraved on some transparent material,
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usually glass, and placed either over the
photographs of a stereoscopic pair or in the
optica%rsystem of a stereoscope, in order to
provide a continuous floating-mark system.

parallactic inequality—A secondary effect in
solar perturbations in the moon’s longitude
due to the ellipticity of the earth’s orbit.

paallax—1. The apparent displacement of the
position of a body, with respect to a
reference point or system, caused by a shift
in the point of observation. 2. The
apparent displicement between objects on
the earth’s surface due to their difference
in elevation. See also absolute stereoscopic
parallax; age of parallax inequality; angular
I‘:arallax; annual parallax; equatorial
orizontal parallax; geocentric parallax;
horizontal parallax; instrument paraliax;
tiitear parallax; lunar parallax; residual
parallax; solar parallax; want of corre-
spondence; y-parallax.

parallax age—Sce age of parallax inequality.
parallax bar—Sce stereometer.

parallax difference—The difference in the
absolute stereoscopic parallaxes of two
points imaged on a pair of photographs.
Customarily used in determination of the
difference in clevation of objects.

parallax in altitude—Geocentric parallax at
any altitude. The expression is used to
distinguish the parallax at the given altitude
from the horizontal parallax when the
body is in the horizon.

parallax inequality —The variation in the range
of tide or in the speed of tidal currents
because of the continual change in the
distance of the moon from the earth. The
range of tide and speed of tidal currents
tend to increase as the moon approaches
perigee and to decrease as it approaches
apogee.

parallel-A circle on the surface of the earth,

parallel to the plane of the equator and
connecting all points of equal latitude, or a
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circle parallel to the primary great circle of
a sphere or spheroid; also, a closed curve
approximating such a circle. See also
astronomical parallel; auxiliary standard
parallel; ecliptic parallel; fictitious parallel;
geodetic parallel; geographic parallel; grid
parallel; inverse parallel; oblique paraﬁel;
standard parallel; transverse parallel.

parallel of altitude—A circle of the celestial
sphere parallel to the horizon connectin
all points of equal altitude. A'so callci
almucantar; altitude circle; circle of equal
altitude.

parallel of declination—A circle of the celes-
tial sphere parallel to the celestial equator.
Also called celestial parallel; circle o(} equal
declination.

parallel of latitude—See circle of longitude.

parallel plate—An oFtical disk with optically
flat, parallel surtaces; used especially in
optical micrometers. Also called p?:me-
parallel plate. See also optical flat.

parallel sphere—The celestial sphere as it
appears to an observer at the pole, where
celestial bodies appear to move parallel to
the horizon.

parametric equations—A set of equations in
which the independent variables or coordi-
nates are cach expressed in terms of a
parameter.

parametric latitude—The angle at the center
of a sphere which is tangent to the spheroid
along the geodetic equator, between the
plane of the equator and the radius to the
point intersected on the sphere by a
straight line perpendicular to the plane of
the equator and passing through the point
on the spheroid whose parametric latitude
is defined. Parametric latitude is an
auxiliary latitude used in problems of
geodesy and cartography. In astronomical
work, when the term reduced latitude is
used, geocentric latitude is meant. Also
called geometric latitude; reduced latitude.
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paraxial ray—A ray whose path lies very near
the axis of a lens and which intersects the
lens surface at a point very close to its
vertex and at nearly normal incidence.

partial tide—See constituent.

pass—1. A single circuit of the earth by a
satellite. See also orbit. 2. The period of
time a satellite is within telemetry range of
a data acquisition station. 3. (mensuration)
One complete set of pointings or
measurements on a specific plate, reseau, or
other media containing photographic

imagery.

pass point—A point whose horizontal and/or
vertical position is determined from photo-
graphs by photogrammetric methods and
which is intended for use in the absolute
orientation of a model. Also called photo-
grammetric Foint. See also annex point;
supplemental elevation; supplcmcntarposi-
tion.

passive satellite—A satellite which contains no
power sources to augment output power;a
satellite which is a passive reflector.

path-The projection of the orbital plane of
the satcﬁitc on the earth’s surface; the
locus of the satellite subpoint.

Peaucellier-Carpentier inversor—A modified
Carpentier inversor coupled to the linkage
system of a Peaucellier inversor to provigc
a mechanical means of solving the linear
and angular elements of rectification.

Peaucellier inversor—A class of inversor pro-
viding a mechanical solution for the linear
and angular elements of rectification. Also
called scissors inversor.

peel—(positive/negative) A technique of
removing the opaque stratum from its
supporting base. Peeling between etched
outline images produces a negative; pccling
outside of the etched outline images
produces a positive. See also mask, defi-
nition 2.

peep-sight alidade-A tyﬁe of alidade consist-
ing of a peep sight mounted on a

straightedge.

peep-sight compass—The sights of a compass
ormed by standards with slits for a
sighting medium rather than a telescope.

pef adjustment—A method of adjusting a

eveling instrument of the dumpy level
type, to make the line of collimation
parallel with the axis of the spirit level, and
employing two stable marks (pegs) the
length of one instrument sight apart. Also
called 11/10 peg adjustment.

peg test—A method of testing the collimation
adjustment of a leveling instrument.

Pemberton leveling rod—A speaking rod
marked with alternate rows ochircuEzr and
diamond-shaped dots, running diagonally
across the rod. Read to hundredths of a
foot.

pencil of light—A bundle of rays originating
at, or directed to, a single point.

pendulum—1. In general, a body so suspended
as to swing freely to and fro under the
influence of gravity and momentum. 2. A
vertical bar so supported from below by a
stiff spring as to vibrate to and fro under
the combined action of gravity and the
restoring force of the spring. See also
compound pendulum; dummy pendulum;
freeswinging pendulum; idle pendulum;
invar pcnfulum; invariable pendulum;
Mendenhall pendulum; quartz pendulum;
receiver; reversible pendulum; simple pen-
dulum; working pendulum.

pendulum alidade—A telescopic alidade in
which a pendulum device replaces the
conventional bubble for cstaglishing a
horizontal reference line from which ver-
tical angles may be measured.

pendulum astrolabe—An astronomical instru-
ment using a constant altitude for position
determination. Its distinctive feature is a
mirror suspended on top of a pendulum to
form the artificial horizon.




pendulum level-A leveling instrument in
which the line of sight is automatically
maintained horizontaﬁ by means of a
builein pendulum device. Also called
automatic level.

percent of enlargement/reduction—The factor
by which an original is to be enlarged or
reduced in reproduction. A 50% linear
enlargement og a 4- by 5-inch original
would be 6 by 7% inches, while a 50%
reduction of the same original would be 2
by 2% inches. See also scale of repro-
duction.

percent of slope—See gradient.
periapsis—See pericenter.

periastron—That point of the orbit of one
member of a double star system at which
the stars are nearest together. Opposite of
apastron.

pericenter—In an elliptical orbit, the point in
the orbit which is the nearest distance from
the focus where the attracting mass is
located. The pericenter is at one end of the
major axis ofpthe orbital ellipse. Opposite
of apoapsis; apocenter. Also called peri-
apsis; perifocus.

pericynthion—See perilune.
perifocus—See pericenter.

perigee—The point which is nearest to the
earth in the orbit of an earth-orbiting
satellite. Opposite of apogee.

perigee-to-perigee  period—See anomalistic
period.

perihelion—The point in the elliptical orbit of
a planet which is the nearest to the sun,
when the sun is the center of attraction.
Opposite of aphelion.

perilunc-The point of closest approach of an
orbiting body to the moon. Opposite of

aplune; apocynthion. Also called
pericynthion.
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period—1. The interval needed to complete a
cycle. 2. See orbital period. 3. Specitically,
the interval between passages at a fixed
point of a given phase of a simple harmonic
wave; the reciprocal of frequency. See also
anomalistic period; nodical period; sidereal

period.
period of satellite—See orbital period.

periodic error—An error whose amplitude and
direction vary systematically with time.

periodic perturbations—Perturbations to the
orbit of a planet or satellite which change
direction in regular or periodic fashion in
time, such that the average effect over a
long period of time is zero.

periodic terms—In the mathematical expres-
sion of an orbit, terms which vary with
time in both magnitude and direction in a
periodic fashion.

pet:nanent bench mark (PBM)—A bench mark
of as nearly permanent character as it is
practicable to establish. Usually designated
simply as a bench mark or BM. A perma-
nent bench mark is inter.ded to maintain its
elevation with reference to an adopted
datum without change over a long period
of time. Also called monumented bench
mark.

perpendicular—A perpeudicular line, plane,
etc. A distinction is sometimes made
between perpendicular and normal, the
former applring to a line at right angles to
a straight line or plane, and the latter
referring to a line at right angles to a curve
or curved surface.

perpendicular equation—(traverse) A condi-
tion equation to reduce to zero the
algebraic sum of the projections of the
separate lines of a traverse upon perpen-
diculars to a fixed line with which the
traverse forms a closed figure.

personal equation—The time interval between
the sensory perception of a phenomenon
and the motor reaction thercto. A personal




equation may be either positive or negative,
as an observer may anticipate the occur-
rence of an event, or wait until he actually
sees it occur before making a record. This is
a systematic error, treated as the constant

type.

personal error—An error caused by an indi-
vidual’s personal habits, kis inability to
perceive or measure dimensional values
exactly, or by his tendency to react
mentally and physically in a uniform
manner under similar conditions. Con-
trasted with blunder; mistake.

personal parallax—See instrument parallax.

perspective—The appearance to the eye of
objects in respect to their relative distance
and position.

perspective axis—See axis of homology.

perspective center—The point of origin or
termination of bundles of perspective rays.
The two such points usually associated
with a survey photograph are the interior
perspective center and the exterior perspec-
tive center. In a perfect lens-camera system,
perspective rays from the interior per-
spective center to the photographic images
enclose the same angt:s as do the corre-
sponding rays from the exterior perspective
center to the objects photographed. In a
lens having distortion, this is true only for a
particular zone of the photograph. in a
perfectly adjusted lens-camera system, the
exterior and iicrior perspective centers
corzespond, respectively, to the front and
rear nodal points of the camera lens. Also
called center of projection.

perspective chart—A chart on a perspective
projection.

perspective grid—(photogrammetry) A net-
work of lines, drawn or superimposed on a
photograph, to represent the perspective of
a systematic network of lines on the
ground or datum plane. Also called
Canadian grid. See also grid method.

com—
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perspective map projection—A map projection
produced by straight lines radiatinﬁ from a
selected point and passing through points
on the sphere to the plane of proj=ction.
The plane of projection is usually tangent
to the sphere which represents the earth at
the center of the area being mapped; the
point of projection is on the diameter of
the sphere which passes through the point
of tangency, and at some selected point on
that diameter. Also called geomerric map
projection.

perspective map projection upon a tangent
cylinder—A cylindrical map projection
upon a cylinder tangent to a sphere, by
means of straight lines radiating from the
center of the sphere. The geographic merid-
ians are represented by a family of equally
spaced parallel straight lines, perpendicular
to a second family of parallel straight lines
which represent the geograﬁhic parallels.
The spacing, with respect to the equator, of
the lines which represent the parallels,
increases as the tangent of the latitude; the
line representing 90° latitude is at an
infinite distance from the line which repre-
sents the equator. Not to be confused with
the Mercator map projection to which it
bears some generafresemblance.

perspective plane—Any plane containing the
perspective center. The intersection of a
perspective plane and the ground will
always appear as a straight line on an aerial

photograph.

perspective projection- The projection of
points by straight lines drawn through
them from some given point to an inter-
section with the plane of projection. Unless
otherwise indicated, the point of projection
is understood to be at a finite distance
from the plane of projection.

perspective ray—A line joining a perspective
center and a point object. See also image
ray.

perspective spatial model-Optical reconstruc-
tion of an area of terrain showing depth by
viewin%l a pair of aerial photographs

through a stereoscope.
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perspectivity—The correspondence between
the points, lines, or planes of two geo-
metric configurations in perspective.
Usually referred to as linear perspectivity
because the true perspective center must be
recoverable before angular perspectivity

can be included.

perturbations—In celestial mechanics, dif-
ferences of the actual orbit from a central
force orbit, arising from some external
force such as a third body attracting the
other two; a resisting medium (atmos-
phere); failure of the parent body to act as
a point mass, and so forth. See also
gravitational perturbations; long period
perturbations; lunisolar perturbations;
nongravitational perturbations; periodic
perturbations; secular perturbations; short
period perturbations; terrestrial perturba-
tions.

perturbed orbit—The orbit of a satellite dif-
fering from its normal orbit due to various
disturbing effects, such as nonsymmetrical
gravitational effects, atmospheric drag,
radiation pressure, and so forth. See also
perturbations.

perturbing factors (forces)—In celestial
mechanics, any force that acts on the
orbiting body to change its orbit from a
central force orbit.

phase—1. (general) Of a periodic quantity, for
a particular value of the independent
variable, the fractional part of a period
through which the independent variable has
advanced, measured from an arbitrary
reference. 2. The visible aspect of an
object. 3. (surveying) The apparent
displacement of an object or signal caused
by one side being more strongly illumi-
nated than the other. The resultant error in
pointing is similar to the error caused by
observing an eccentric signal. 4. (astron-
omy) A stage in a cycle of recurring
aspects, caused by a systematic variation of
the illumination of an object. The moon
passes through its phases, new moon to full
moon and back to new moon, as its
position relative to the sun and earth
changes.

phase age—Sec age of phase inequality.
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phase angle~1. The phase difference of two
periodically recurring phenomena of the
same frequency, expressed in angular
measure. 2. The angle at a celestial body
between the sun and earth.

phase inequality—Variations in the tide or
tidal currents associated with changes in
the phase of the moon. At new and full
moon (springs) the tide-producing forces of
the sun and moon act in conjunction,
resulting in greater than average tide and
tidal currents. At first and last quarters of
the moon (neaps) the tide-producing forces
oppose each other, resulting in smalFer than
average tide and tidal currents.

Philadelphia leveling rod~A two-piece target
rod, with graduation marks so styled that it
may also be used as a speaking rod. For
heights greater than 7 fget the target is
clamped at 7 feet, and raised by extending
the rod. As a target rod, it is read by
vernier to thousandths of a foot; as a
speaking rod, to half-hundredths of a foot.

pnotoalidade—A photogrammetric instrument
having a telescopic alidade, a plateholder,
and a hinged ruling arm mounted on a
tripod frame. It is used for plotting lines of
direction and measuring vertical angles to
selected features appearing on oblique and
terrestrial photographs.

photo altitude—Height of an aircraft above
the mean elevation of the terrain to be

photographed.

photoangulator—See angulator.

photobase—The distance between the
principal Foints of two adajacent prints of
a series of vertical aerial photographs. It is
usually measured on one print after trans-
ferring the principal point of the other
print. Also called base line.

photocompose—To mechanically impose one
or more im::iges by step-and-repeat
exposures in predetermined positions on a
pressplate or negative by means of a photo-
composing machine.

photo-contour map—Esscntially, a topo-
graphic map upon which the planimetric




detail is depicted photographically in its
correct position. It is usually prepared from
convergent photoiraphy although con-
ventional vertical photography can be used.

photocontour process—A process developed
to combine, in a photo-contour map, that
information normally portrayed on a
topographic drawing and an aerial
photograph. The system usually is
composed of three elements; a con-
ventional stereoplotter for contouring, a
rectifier for tilt rectification of the aerial
photographs, and a zone printer to
eliminate relief displacement. It is designed
to utilize convergent photographs although
normal vertical photographs can be utilized
as well.

photocontrol base—See control base.

photocontrol diagram —Any selccted base map
or phoro index on which proposed ground
control networks, to include proposed
positions for pass points, are defineatcd.
Contrasted with photocontrol index map.

photocontrol index map--Any selected base
map or photo index on which ground
control and photo identified ground points
(pass points and photogrammetric points)
are depicted and identified. Contrasted
with photocontrol diagram.

photocontrol point—See picture control point.
photo coverage—See area coverage.

photogoniometer—An instrument for measur-
ing angles from the true perspective center
to points on a photograph.

photo%rammetric camera—A general term
applicable to any camera used in any of the
several branches of photogrammetry.

photogrammetric compilation—See compila-
tion. definition 2.

photogrammetric control-Horizontal control
established by photogrammetric triangula-
tion methods. Also called minor control;
multiplex control.

photogrammetric control point—A horizontal
control point which has been established
by photogrammetric triangulation.

photogrammetric map—See stereometric map.
photogrammetric point—See pass poiat.

photogrammetric pyramid—An analytical
method for the precise determination of
photographic tilt, consisting of a ground
pyramid and a photo pyramid, which
represent a spatial configuration formed by
three controlppoints of known position on
the photograph (forminF a triangle) and the
exposure station. See also ground pyramid;

photo pyramid.

photogrammetric rectification—See rectifica-
tion.

photogrammetric survey—A survey utilizing
cither terrestrial or aerial photographs.

photogrammetric triangulation—See photo-
triangulation.

photogrammetry—1. (general) The science or
art of obtaining reliable measurements
from photogrthic images. 2. (cartography)
The science ot preparing charts and maps
from aerial photographs using stereoscopic
equipment and methods. Also called aerial
photogrammetry; stereophotogrammetry.
See also analytical photogrammetry;
terrestrial photogrammetry.

photograph—A general term for a positive or
negative picture made with a camera on
sensitized material, or prints from such a
camera original. See also aerial photograph;
convergent photography; equivalent
vertical photograph; iigh-oilicLue photo-
graph; homologous photograph; horizon
photograph; horizontal photograph; lorop
photography; low-oblique photograph;
metric photography; molded aerial photo-
graph; multiple-lens photograph; oblique
photograph; orthophotograph; panoramic
photograph; pin-point photograph; radar
photography; split-vertical photograph;
supplementary photography; terrestrial
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photograph; tricamera photography; tri-
metrogon photography.

photograph center—The center of a photo-
aph as indicated by the images of the
iducial mark or marks of the camera. Ina
perfectly adjusted camera, the photograph
center and the principal point are identical.

photograph coordinates—A system of coordi-
nates, either rectangular or polar,
describing the position of a point on a

photograph.

photograph meridian-The image on a photo-
graph of any horizontal line in the object
space which is parallel to the principal
plane. Since all such lines meet at infinity,
the image of the meeting point is at the
intersection of the principal line and the
horizon trace and all photograph neridians
pass through that point.

photograph nadir—The point at which a
vertical line through the perspective center
of the camera lens pierces the plane of the
photograph. Also called nadir point.

photograph parallel-The image on a photo-
graph of any horizontal line in the object
space which is perpendicular to the
principal plane. All photograph parallels are
perpendicular to the principal line.

photograph perpendicular—The perpendicular
from the interior perspective center to the
plane of the photograph.

photograph plane—The plane in the camera in
which the plate or film is held. It is not
exactly the primary focal plane of the lens,
but is a plane placed so as to secure the
best balance of sharp focus on all parts of
the plate or film. Also called image plane.

photograph plumb point—See photograph

nadir.

photographic datum—The effective datum for
each photograph. It is a horizontal plane at
the average elevation of the terrain, on
which distances measured will be at the

average scale of the photograph.
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photographic interpretation—The examina-

tion of photographic images for the
purpose of identifying objects and
deducing their significance. Often
shortened to photointerpretation.

photographic reading—A term wused to
describe an elementary form of photo-
graphic interpretation, usually limited to
simple identification and description of

objects imaged in photographs.

photographic reduction—The production of a
negative, diapositive, or print at a scale
smaller than the original.

photographic survey—A survey accomplished
from either aeriarphotographs or terrestrial
photographs, or from a combination of

both.

photographic zenith tube (PZT)-The most
precise instrument for meridian observa-
tions. Nu corrections are required for level,
azimuth, collimation, or flexure. Each
observation gives a measure of both the
time and the ?atitude.

photography—The art or process of producing
images on sensitized material through the
action of light. The term photography is
sometimes incorrectly used in place of the
term photographs. See also direct photog-
raphy; indirect photography.

photoidentification—(surveying) The detec-
tion, identification, and marking of ground
survey stations on aerial photographs.
Positive identification and iocation is
required if survey data are to be used to
control photogrammetric compilation. Also
called control-station identification.

photo index—1. An index map made by

assembling the individual aerial photo-
gradphs into their proper relative positions
and copying the assembly photographically
at a reduced scale. Also called index to
Ehotography. 2. An overlay, keyed to a
ase map, indicating the location and area
covered by individual photographs and/or
flight strips. Also called photo plot; plot

map; sortie plot.




photointerpretation—Sze photographic inter-
pretation.

photointerpretation key—Reference materials
designed o facilitate rapid and accurate
identification and the determination of the
significance of objects or conditions from
an analysis of their photo images.

photointerpretometer—A device, used in con-
junction with a pocket stereoscope, for
making vertical and horizontal measure-
ments.

photolithography—A lithographic  printing
process in which photographic products are
used to produce an image on the printing
surface. See also lithography; offset lithog-
raphy.

photomap—A map substitute or supplement
that consists wholly, or in part, of a printed
aerial photographic image of the terrain.
The imagery may or may not be rectified
or restituted. Grid data, marginal
information, contours, place names,
boundaries, and other data may be added.
Planimetric features may be overprinted in
various colors, in which case it is called a
color-intensified photomap.

photomap back-up—A photomap printed on
the back of a line map of the same area and
at the same scale.

photomapping—The process of making maps
or charts from various types of photo-
graphs, with reference to other source
maps, charts, or surveys.

photomechanical—Pertaining to or designating
any reproduction process by a combination
of photographic and mechanical opera-
tions.

photo plot—See photo index, definition 2.

photo pyramid—-A component of an
analytical method of precise determination
of photographic tilt which represents a
specific spatial configuration fgrmed by
three ccntrol points of known position on
the photograph (forming a triangle) and the
exposure station. When used with the
ground pyramid, it permits the exact

position of the exposure station to be
determined and, by analytical techniques,
the exact tilt of the photograph. See also
ground pyramid.

photo-revised map—A topo%aphic or plani-
metric map which has been revised by
photo-planimetric methods.

photo revision—The process of making
changes on a map based upon information
obtained from a study of aerial photo-

graphs.
photo scale—See scale, definition 1.

photosphere—The intensely bright portion of
the sun visible to the unaided eye.

phototheodolite—A ground-surveying instru-
ment combining a survey camera and a
transit; used for measuring the angular
orientation of the camera at the moment of
exposure. Also called camera transit.

phototopography—The science of surveying in
which the detail is plotted entirely from
photographs taken at suitable ground
stations. See also terrestrial photo-
grammetry.

phototriangulation—The process for the
extension of horizontal and/or vertical
control whereby the measurements of
angles and/or distances on overlapping
photographs are related into a spatial
solution using the perspective principrcs of
the photographs. Generally, this process
involves using aerial photographs and is
called aerotriangulation, aerial triangula-
tion, or photogrammetric triangulation. See
also analytical nadir-point triangulation;
analytical photo-triangulation; analytical
radial triangulation; Arundel method;
Lridging; cantilever extension; direct radial
triangulation; extension of control;
graphical radial triangulation; hand-templet
triangulation; isocenter triangulation;
mechanical templet triangulation; multi-
plex triangulation; nadir-point triangula-
tion; radial triangulation; slotted-templet
triangulation; spicﬁii-templet triangulation;




stereotemplet triangulation; stereo-
trian%ulation; strip radial triangulation;
templet method.

phototrig traverse—A vertical-angle traverse
employing phototrig methods; a procedure
for determining elevations trigonomet-
rically, wherein horizontal distances are
determined photogrammetrically and
vertical angles are either measured
instrumentally in the field, or are obtained
from measurements on terrestrial photo-

graphs.

"~ phototypesetter—A type setting unit com-
prising two separate and independent units:
the keyboard unit and the photographic
unit. Composition is accomplished at the
keyboard unit, essentially an electric
typewriter, which produces a typewritten
proof copy and a perforated tape. The tape
is then fed at any convenient time
thereafter to the photographic unit which
produces a rightreading film positive
suitable for stick-up work.

physical characteristic—(target) The visible
material aspects of a target or installation,
including, but not limited to, dimensions,
structural materials, predominant height,
configuration, and orientation of its various
components such as buildings, structures,
runways, and associated tacilities and
services.

physical geodesy—See gravimetric geodesy.

piano-wire tape—Piano wire used instead of a
metallic ribbon tape when it is advisable to
control hydrography by precise traverse
rather than E;' a weak extension of
triangulation.

pictochrome process—The process employed
to produce pictomaps. Consists ot three
tonal separations photographically
extracted from a photomosaic, block-out
masks, drafted symbols, and names data.

pictoline process—A photographic masking
process utilizing a rotating vacuum frame
to produce an edge-enhanced line image
froin a continuous tone image.
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pictomap—A color reproduction of a standard
photomosaic on which the photographic
imagery has been converted into inter-
pretable colors and symbols by means of
tonal masking techniques. See also
pictochrome process.

picture control poinis—Supplementary
liorizontal and vertical controrpoints that
are required for the immediate control of
mapping operations in a given area. These
points are established by field survey
parties in specific locations and are
precisely identified on the aerial photo-
graphs for the project. Also called photo-
control point.

picture plane—A plane upon which can be
projected a system of lines or rays from an
object to form an image or picture. In
perspective drawing, the system of rays is
understood to converge to a single point. In
photogrammetry, the photograph is the

picture plane.
picture point—See control point.

pilotage chart (PC)—A chart at the scale of
1:500,000 used for preflight planning and
inﬂight navigation and for short-range
flights using dead reckoning and visual

pilotage.

pilot chart—Special charts, issued monthly or
quarterly, covering the oceans of the world.
They show meteorologic, oceanographic,
and hydrographic data for use in conjunc-
tion with conventional charts. Timely
articles of professional interest to the
seafarer are published on the backs.

pilot sheet—A sample of a new series, made as
a trial in anticipation of a map series, to
disclose the problems which occur in the
various stages of compilation, drafting, and
reproduction. It is later used as a guide in
developing the series. Also callecf proto-

type.

pilot’s trace—Annotations made by the pilot
on a flight map or overlay showing the
flight lines that were flown during a p%uoto-
graphic mission.
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pin—(surveying) A metal pin used for marking
taped measurements on the ground. A set
consists of 11 pins. Also called chaining
pin; taping pin; surveyor’s arrow; taping
arrow.

pinholes—Tiny clear spots on negative images
caused by dust, air bells, or undissolved
chemicals.

pinpoint photograph—A single aerial photo-
graph of a specific area or target usually
taken at a large scale.

pinpoint target—A target which is a precisely
identified point rather than an area.
Contrasted with area target. See also
precise installation position.

pip—Sece blip.

pitch—1. (air navigation) A rotation of an
aircraft about the horizontal axis normal to
its longitudinal axis so as to cause a nose-up
or nosc-down attitude. 2. (photo-
grammetry) A rotation of the camera, or o
the photograph-coordinate system, about
either the photograph y-axis or the exterior
y-axis; tip or longitudinal tilt. In some
photogrammetric instruments and in
analytical applications, the symbol phi (¢)
may be used.

place—See position, definition 2.
place names—See toponym.

plane—See collimation plane; ground planc;
horizontal plane; nodal plane; photograph
plane; picture plane; principal plane;
tangent plane; vertical plane.

plane coordinates—See plane rectangular
coordinates.

plane elliptic arc—Any part of the line formed
by the intersection of a plane and an
ellipsoid.

plane parallel plate—See parallel plate.
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plane polar coordinates—A system of polar
coordinates in which the points all lic in
one plane. In the “erminology of analytical
geometry, the distance from the origin to
the point is the magnitude of the radius
vector and the polar distance is the
vectorial angle.

plane rectangular coordinates—A system of
coordinates in a horizontal plane, used to
describe the positions of points with
respect to an arbitrary origin. The origin is
established by a pair of axes which
intersect at right angles. The position of a
point is determined by the perpendicular
distances to these axes. Also called plane
coordinates.

plane survey—A survey in which the surface
of the earth is considered a plane. For small
areas, precise results may be obtained with
plane-surveying methods, but the accuracy
and precision of such results will decrease
as the area surveyed increases in size.

planctable—-A field device for plotting the
lines of a survey directly from observations.
It consists essentially of a drawing board
mounted on a tripod, with a leveling device
designed as part of the board and tripod.
Used in combination with an alidade and

stadia or Philadelphia leveling rod.

planetable map—A map compiled by
planetable methods. The terin includes
maps made by complete field mapping on a
base projection and field contouring on a
planimetric-base map.

planetable traverse—A graphical traverse

accomplished by planetable methods.

planet—A celestial body of the solar system,
rcvolving around the sun in a nearly
cirrular orbit, or a similar body revolving
around a star. See also asteroid; inferior
planets; inner planets; major planets; minor
planets; navigational planets; outer planets;
principal planets; superior planets.
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planetary aberration—The angular displace-
ment of tlic geometric direction between
the object and the observer at the instant
of light-emission, from the geometric
direction at thie instant of observation.

planetary config'Jrations—Apparcnt positions
of the planeis relative to each other and to
other bodies of the solar system, as seen
from the earth.

planetary geometry—1. Mathematical treat-
ment of the shape and figure of a planet. 2.
Mathematical treatment of relationships
between two or more planets and/or their
orbits.

planetary precession—-That component of
general precession caused by the effect of
other pgnets on the equatorial protuber-
ance of the earth, producing an castward
motion of the equinoxes along the ecliptic.

planetoid—See asteroid.

planimeter—A mechanical integrator for
measuring the area of a planc surface. See
also polar planimeter.

planimetric-base map—A map prepared from
aerial photographs by photogrammetric
methods, as a guide or base for contouring.

planimetric map-A map representing only
the horizontal position of features. Com-
pare with topographic map.

planimetry —1. The science of measuring plane
surfaces; horizontal measurements. 2. Parts
of a map which represent cverything except
relief; that is, works of man, and natural
features such as woods and water.

planisphere-- A representation, on a plane, of
the celestial sphere, especially one on a
polar projection, with neans provided for
making certain measurements such as
altitude and azimuth. Also, a map repre-
sentation, on a plane, of the earth’s sphere.

planispheric astrolabe—An astrolabe consist-
ing of a full graduated circle with a
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centrally mounted alidade and accessory
adjustable plates on which are engraved
stercographic projections of the heavens
ard otg:he sphere gor local latitudes.

planning chart —One designed specifically for

planning flight operations.

planning mar—Small-scalc military map used

for general planning purposes.

plan position indicater (PPI)—1. A cathode-

ray indicator in which a signal appearson a
radial line. Distance is indicated radially
and bearing as an angle. 2. In radar
technique, a cathode-ray indicator on
which blips produced from reflecting
objects and transponders are shown in plan
position, thus forming a map-like display.

plastic block—The block of bonded cellulose-

acetate sheets, each sheet equal in thickness
to the contour interval at the scale of the
relief model, from which the terrain base is
cut. Also called laminate.

plastic relief map—A topographic map printed

on plastic and molded into a three-
dimensional form. The plastic medium 1s
generally formed by heat and vacuvm over
a terrain model to achieve the three-
dimensional representation.

plat—A diagram drawn to scale showing lard

boundaries and subdivisions, together with
all data essential to the description and
identification of the several units shown
thercon, and including one or more
certificates indicating due approval. A plat
differs from a map in that it does not
necessarily show additional cultural,
drainage, and relief features. See also
cadastral map.

plate-1. A thin, metal, plastic, or paper sheet,

that carries the printing image and whose
surface is treated to make only the image
areas ink-receptive. Also called pressplate.
Sce also color plate; combination plate. 2.
A transparent medium, usually glass,
coated with a photographic emulsion. See
also diapositive; stellar p‘atc.




plate coordinates—The x- and y-coordinates
of control points appearing on a photo-

graphic plate.

plate level-A spirit level attached to the plate
of a surveying instrument for lcvcling the
graduated circle or, indirectly, making the
vertical axis truly vertical.

plate reduction—Scaling of control point
images on a stellar plate.

Platonic year—See great year.

plot (plotting)—1. The mechanical or mathe-
matical process by which points or detail
are located and positionccr in relation to
cographic or grid coordinates. 2. The
focation of points established by field
survey or authoritative source material. 3.
A graphic or an overlay containing such
data.

plot map—Sec photo index.

plotting ctwt—A chart designed primarily for
plotting and decad reckoning or lines of
position from celestial observations or
radio aids. Relief, culture, and drainage are
shown as necessary.

plotting scale—The relationship of the size of
the compilation to the size of the ground
area it represents.

plumb bob-A conical device, usually of brass
and suspended by a cord, by means of
which a point can be projected vertically
into space over relatively short distances.

plumb line (plumbline)—1. The line ot force
in the geopotential field. The continuous
curve to which the direction of gravity is
everywhere tangential. 2. A cord with a
plumb bob at one end for determining the
direction of gravity.

plumb point—See photograph nadir.

plunge—See transit, definition 3.

plus angle —See angle of elevation

plus declination—Sec declination, definition 3.

plus distance—Fractional part of 100 feet
used in designating the location of a point
on a survey line as “4 + 47.2,” meaning
47.2 feet beyond Station No. 4 or 447.2
feet from the initial point, measured along
a specified line. Sec also plus station.

plus point— An intermediate point on a
traverse course located by a plus distance
from the beginning of the course.

plus sight—See backsight.

plus station—An intermediate point on a
traverse, not at an even tape length distance
from the initial point. Sec also plus
distance; taping station.

point—A position on a reference system deter-
mined by a survey. A fix. See also amphi-
dromic point; angle point; annex point;
anti-solar point; astro-gravimetric points;
cardinal points; check point; control point;
datum point; detail point; distant points;
first point of Aries; image point; initial
point; map point; nodal point; orientation
point; pass point; photogrammetric control
point; plus point; principal point;
principal-point assumption sublunar peint;
subsatellite point; subsolar point; substellar
point; supplemental control point; tie
point; turning point; wing points; witness
point.

point anomaly—The value of the gravity
anomaly at a specific location as observed
or predicted.

point base—A manuscript which contains
radial centers, picture points, pass points,
control points, and tic points from the
photographs used in the radial triangulation
method.

point designation grid—A system of lines,
having no relation to the actual scale or
orientation, drawn on a map, chart, or
aerial photograph, dividing it into squares
so that point: can be more readily located.

point marker—A device used for idenafying
points on diapositives by either marking a




small hole in the eniulsion or marking a
small ring around the detail point itself.
Also called snap marker. See also point-
transfer device.

point-matching method—(rectification) The
techrique of utilizing an autofocus rectifier
for tilt removal by tie manual matchins of
projected image points to those plotted ir
their correct horizontal position on a film
templet.

point of certainty—In a simple two-point
intersection proglcm, that point where the
two intersecting rays cross and the point is
confirmed by tie intersection of a third or
check ray passing through the same point.

point of compound curvature (PCC)-The
point on a line survey where a circular
curv. of one radius is tangent to a circular
curve of a different radius, both curves
lying on the same side of their common
tangent.

point of contact—Any level surface along 2
terrain  profile recorder (TPR) flight line
that can be flown over both before and
after the changing or adjustment of a TPR
positional camera magazine, a chart roll, or
a recording pen.

point of curvature (PC)—The point in a line
survey where a tangent ends and a circular
curve begins. See also point of tangency.

point of cusp—The point of tangency of two
curves, the direction of the extension of
said curves being of opposite sign; such as
the vertex of a Y of a railroad track or a
point on the edge of a convex-concave lens.
Can also be applied to the point of
tangency of a straight line and a curve
where tzc direction of extension of the line
and curve arc of opposite sign.

point of inflection—The point at which a
reversal of direction of curvature takes
place.

point of intersection (PI)-The point where
the two tangents of a circular curve meet.
Also calied vertex of curve.

point of origin—Sce initial point.

point of reverse curvature (PRC)-The point
of tangency common to two curves, the
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curves lying on the opposite side of the
common tangent.

point of symmetry—The point in the focal
plane o{ a camera about which all len-
distortions are symmetrical. If the leas
were perfectly mounted, the point of
symmetry would coincide with the
principal point.

point of tangency (PT)-The point in a line
survey where a circular curve ends and a
tangent begins. The point of tangency and
point of curve arc both points of tangency,
their different designations being deter-
mined by the direction of progress along
the line; the point of curvature is reached
first.

point of vertical curve (PVC)-The point of
change from a line of unifcrm slope to a
vertical curve.

point of vertical intersection (PVI)—The point
of intersection of two lines, each having
different uniform slopes.

point of vertical tangent (PVT)-The point of
change from a vertical curve to a line of
uniform slope.

point position data (PPD)-The collective
result of an analytical triangulation effort
that provides evaluated geodetic positions
of photo-identifiable ground points or
reseau intersections. These positions »ve the
result of an evaluated adjustmen: cf the
points to a specific mathematica! surface
and are expressed in terms of latitude,
longitude, elevation, and positional
accuracy for each point.

point the instrument—Turning the survey
instrument to where tEe crosshairs
(vertical, horizontal, or both) are
accurately aligned with the target.

point-transfer devica—A stereoscopic instru-
ment used to make corresponding image
points on overlapping photographs. Also
called transcriber. See also point marker.

puinting—1. (mensuration) Placing the reticle
or index mark of a precision measuring
instrument, such as a comparator, within




the symmetrical center or center of gravity
of a point being measured to determine its
position relative to the position of other
points in some system of coordinates. 2.
(sterecocompilation) A general term applied
to the movenient of the tracing table of a
sterco plotting instrument to spccific
control and/or picture points on the datum
during orientation of a stercomodel. 3. See
line of sight, definition 2.

pointing accuracy—Thc exactness, in sur-
veyiag or photogrammetry, with which the
line of sight or floating mark can be
directed toward a target or image point.

pointing errors—Errors which reflect the
accuracy with which the floating mark of a
stercoplotting system can be located on a
sharp model point. These errors generally
follow a more or less random distribution
but show a systematic trend with
progressive working time on the instrument
due to eye fatigue and its effect on
stereoscopic perception.

pointing line—Sce line of collimation.

polar axis—The primary axis of direction in a
system of polar or spherical coordinates.

polar bearing—In a system of polar or
spherical coordinates, the angle formed by
tﬁc intersection of the reference meridional
planc and the meridional plane containing
the point.

polar chart—1. A chart of polar arcas. 2. A
chart on a polar projection. The projections
most used for polar charts arc the
gnomonic, stercographic, azimuthal
equidistant, transverse Mercator, and
modified Lambert conformal.

polar circle—Either the Arctic Circle (north
polar circle) or the Antarctic Circle (south
polar circle).

polar coordinates—A system of coordinates
used to describe the position of a point in
space with respect to an arbitrarily chosen
crigin by means of two directions and one

distance; i.e., the vectorial angles and radius
vector nagnitude.

polar dismeter—The diameter of the carth
between the poles.

polar distance-Angular distance fiom a
celestial pole; the arc of an hour dircle
between a celestial pole, usually the
elevated pole, and a point on the celestial
spliere, measured from the celestial pole
through 180°. Sec also codeclination.

polar grid—A grid system utilized for aerial
navigation in the polar regions. It consists
of a rectangular grid with x- and y-axes
aligncd with the 0°-180° and the 90°F—
90°W meridians respectively. When plotted
on a transverse Mercator map projection of
the polar regions, it represents a system of
transverse meridians and parallels whose
poles are at the intersections of the equator
and the 0° —180° meridian.

polar map projection-A map projection
centered on a pole.

polar motion —See variation of the pole.

polar orbit—An earth satellite orbit that has
an inclination of about 90° and, hence,
passes over the earth’s poles.

polar orthographic map projection—A map
projection having the plane of the
projection  perpendicular to the axis of
rotation of the carth (parallel with the
plane of the equator); in this projection,
the geographic parallels are full circﬂes, true
to scale, and the geographic meridians are
straight lines.

polar planimeter— An instrument used in
measuring  areas from a drawing. The
instrument rotates about a pole, hence its
name.

polar radius—The radius of the carth
measured along its axis of rotation.

polar satellitc—Any satcllite that passes over
the north and south poles of the earth;i.e.,




one that has an inclination of about 90°
with respect to the earth’s equator.

polar stcrcographic map projection—A sterco-
graphic pro{cction having the center of the
projection located at a pole of the sphere.

Polaris—The second-magnitude star, Alpha, in
the constellation Ursa Minor (Little
Dipper). Also called north star; polestar.

Polaris correction—A correction to be applied
to the observed altitude of Polaris to obtain
the latitude.

polarization—(optics) The act or process of
modifying light in such a way that the
vibrations arc restricted to a single planc.
According to the wave theory, ordinary
(unpolarized) light vibrates in all planes
perpendicular to the direction of propaga-
tion. On passing through or contacting a
polarizing medium (sucl: as Polaroid or a
Kerr cclf) ordinary light becomes planc-
polarized, that is, its vibiations are limited
to a single planc.

polarization filter—Any of the manufactured
Flastic fibers which planc-polarize ordinary
ight when it passes through the filter.
Usually identificd by a trade name.

polastrodial -A mechanical counter for deter-
mining the azimuth and altitude of Polaris
at any time,

pole—1. Either of the two points of inter-
section of the surface of a sphere or
spheroid and its axis. 2. The origin of a
system of polar coordinates. Sce also
celestial pole; depressed pole; ecliptic pole;
elevated pole; fictitious pole; galactic pole;
gcograpﬁical pole; gecomagnetic pole;
magnetic pole; north geographical pole;
north geomagnetic pole; north magnetic
pole; north pole; oblique pole; south
géographical pole; south geomagnetic pole;
south magnetic pole; south pole; terrestrial
pole; transverse pole.

pole of the Milky Way—-The pole in the
galactic system of coordinates.

polestar—Sce Polaris.
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polhody—A chart depicting the motion of the
terrestrial pole as a function of time. See
also variation of the poles.

polychrome—Sce multicolor.

polyconic chart—A chart on the polyconic
map projection.

polyconic map projection—A map projection
having the central geographic meridian
represented by a straight line, along which
the spacing for lines representing the
geographic parallels is proportional to the
distances between the  parallels;  the
parallels are represented by arcs of circles
which arc not concentric, but whose
centers lic on the line representing the
central meridian, and whose radii are
determined by the lengths of the clements
of cones which are tangent along the
parallels. All meridians except the central
ones are curved. The projection is neither
conformal nor cqual arca, but it has been
widely used for maps of small arcas because
of the case with which it can be con-
structed.

Porro-Koppe principle—The principle applied
in somc photogrammetric instruments to
climinate the cffect of camera-lens
distortion. The photographic positive or
negative is observed through a lens or

optical system identical in distortion

cEaracteristics to the camera objective
which made the original cxposurc. In

cffect, this mecthod of obsecrvation is a

reverse use of the camera, with the focal

plane becoming the object whichis imaged
at infinity by parallel bundles of rays
emerging from the lens. The chief ray of
cach bundle assumes its correct direction,
and the cone of rays is identicai to that
whose vertex was the incident node of the
camera lens at the instant of exposurc. The
parallel bundles may be observed by incans
of a telescopic system focused at infinity
and madec rotatable about the incident
node of the lens. This method of
climinating lens distortion is utilized in
photogrammetric instruments of both the
monoscopic type, such as the photo-
oniometer, and the stercoscopic type used
%or stereoplotting.




Porro éprism—A prism that deviates the axis
180° and inverts the image in the plane in
which the reflection takes place. It may be
described as two rightangle prisms
cemented together.

portable automatic tide gage—A small auto-
matic tide gage, designed for use where a
short series o?observations is necessary for
the reduction of soundings to a common
datum.

port plan—A special-purpose large-scale map
of a port area showing piers, railroad
extensions, repair facilities, Ylilot office,
customhouse, and other applicable non-
navigational features.

position—1. Data which define the location of
a point with respect to a reference system.
2. The place occupied by a point on the
surface of the earth or in space. Also called
lace. 3. The coordinates which define the
rocation of a point on the geoid or
spherrid. 4. A prescribed setting (reading)
of the horizontal circle of a direction
theodolite which is to be used for the
observation on the initial station of a series
of stations which are to be observed. Also
called circle position. See also adjusted
position; apparent position; astrometric
osition; astronomical position; celestial
?ix; celestial line of position; circle of
position; field position; fix; geocentric
station position; geodetic position;
geographic position; line of position; mean
position; precise installation position;
preliminary position; relative position;
supplemental position: true position.

position angle-See parallactic angle,
definition 1.

positional accuracy—(cartography) A term
used in evaluating the overaﬁ reliability of
the positions of cartographic features on a
map or chart relative to their true position,
or to an established standard.

positional camera photography —Photography
obtained with a camera aligned with the
TPR radar beam, used for correlation and
transfer of recorded vertical data to the
cartographic photography.
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positional error—(cartography) The amount
by which a cartographic feature fails to
agree with its true position.

positioning camera—A camera used for cor-
relation purposes in the airborne profile
recorder system. It is mounted on the radar
antenna and records the area illuminated

by the radar beam.

positive—1. A photographic image on film,
plate, or paper having approximately the
same rendition of tones as the original
subject; i.c., light for light and dark for
darf:. Sec also diapositive; transparency. 2.
In cartography, an ink drafted sheet is
essentially a manually-produced positive.

positive altitude—Angular distance above the
horizon.

positive deflection angle-See  deflectiun
angle.

positive forming—In relief model making,
forming over a positive mold.

positive lens—A lens that converges a beam of
parallel light rays to a point focus. Also
called converging lens; convex lens.

positive mold—The cast pulled from a
negative mold when making a relief model.

potential—A scalar function, the gradient of
which results in a vector field. Use of the
scalar function simplifies investigation and
description of the phenomenon considered.
Used extensively for magnetic, gravitational,
and gravity ﬁeﬂi investigations. In celestial
mechanics and geodesy, the negative of the
tential, sometimes called the force
Fl?nction, is usually employed. Also called
potential function. Sce also disturbing
potential; gravitational potential.

tential disturbance—See disturbing poten-
tial, definition 1.

potential of disturbing masses—See disturbing
potential, definition 1.

potential of random masses—See disturbing
potential, definition 1.

power of a lens—See diop.er; magnification.
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power of telescope—(surveying) The magnifi-
cation of a telescope when focused at
inﬁnity.

Pratt-Hayford theory of isostasy—A theory of
isostatic compensation which assumes that
every topographic excess or defect of mass
is compensated by an equal and opposite
defect or excess, evenly distributed
immediately below it between ground level
or sea-bottom level and a fixed depth,
called the depth of compensation,
commonly 113.7 km. Also called
fermenting dough theory. See also Airy
theory of isostasy.

precession—Change in the direction of the
axis of rotation of a spinning body, as a
gyroscope, when acted upon iy a torque.
The direction of motion of the axis is such
that it causes the direction of spin of the
gyroscope to tend to coincide with that of
the impressed torque. See also apparent
wander; drift; general precession; topple;
topple axis; total drift.

precession in declination—The component of
general precession along a celestial
meridian, amounting to about 20"0 of arc
per year.

precession in right ascension—The component
of general precession along the celestial
equator, amouating to about 46"'1 of arc
per year.

precession of the equinoxes—The conical
motion of the carth’s axis about the normal
to the plane of the ecliptic, caused by the
attractive force of the sun, moon, and
other planets on the equatorial protuber-
ance of the earth. See also general
precession.

precise installation position (PIP)—Geodetic
coordinates of installation reference points
reflecting their maximum possible refine-
ment by utilizing all intelligence sources
and optimurn computer techniques of
analytical area adjustment.

precise level—An instrument designed
specifically for obtaining precise results by
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direct leveling techniques. It is essentially
the same as an engineer’s level except that
it contains micrometer screws for more
precise leveling of the instrument and
contains a prism arrangement whereby the
level bubble can be observed simultane-
ously with the rod reading.

precise leveling rod—A rod used for precise
leveling. The graduations are on an invar
ribbon which is maintained under constant
tension and which, for all practical
furposes, eliminates the need for correcting
or changes in length. These rods are
usually graduated in whole and fractional
meters. The back side of the rod is
graduated in feet and tenths of feet. Also
called invar leveling rod; meter rod; U.S.
Coast and Geodetic Survey first-order
leveling rod.

precise radar significant location (PRSL)—The
horizontal and vertical values derived for a
selected ground feature that is radar
significant. The return may be either
positive or negative.

precision—The degree of refinement in the
performance of an operation, or the degree
of perfection in the instruments and
methods used when making the measure-
ments. Precision relates to the quality of
the operation by which a result is obtained,
and is distinguished from accuracy which
relates to the quality of the result.

aneroid

precision altimeter—A sensitive

barometer.

precision camera—A relative term used to
desi§nate any camera capable of giving high
resolution and dimensional results of a high
order of accuracy.

preferred datum—A geodetic datum selected
as a base fcr consolidation of local
independent datums within a geographical
area. Also called major datum.

preliminary —Not of the desired accuracy and
precision, and adopted for temporary use
with the proviso of later being superseded.




preliminary edition—See provisional edition.

preliminary elevation—An elevation arrived at
in the office after the index, level, rod, and
temperature corrections have been applied
to the observed differences of elevation and
new elevations have been computed.

preliminary orientation—An initial, rough
orientation of projectors prior to
accomplishing relative orientation of a
stereomodel. It is the approximate leveling
and scaling of the instrument frame and
projectors, based on the best estimate of
what their ultimate orientations are
assumed to be.

preliminary position—In the adjustment of
triangulation, the term preliminary is
applied to geographic positions derived
from sclected observations for use in
forming latitude and longitude condition
equations.

preliminary survey—The collection of survey
data on which to base studies for a
proposed project. See also reconnaissance
survey.

preliminary triangle—In the adjustment of
triangulation, the term preliminary is
applied to triangles derived from selected
oEservations for use in forming latitude and
longitude condition equations.

pre-punch register system—A method in
which a system of precisely located holes
are punched in the margins of map or chart
materials (such as films, vinyls, etc.) prior
to their actual use. Exact register of
materials can be accomplished by placing
register <tuds (small plastic or metal pins)
through the holes thereby assuring exact
register of detail.

pressplate—Sce plate.

press proof—A lithographed impression taken
from among the first copies run on the
press and used for checking purposes. Also

called press pull.

by

press pull—See press proof.
pressure altimeter—See barometric altimeter.

pressure altitude—Altitude in the earth’s
atmosphere above the standard datum
plane; standard sea level pressure, measured
by a pressure altimeter. Commonly used to
indicate flight levels.

pressure gage—A tide gage that is operated at
the bottom of the body of water being
gaged and which records tidal height
changes by the difference in pressure §ue
to the rise and fall of the tide.

primary—See primary body.

primary bench mark—A bench mark close to a
tide station to which the tide staff and tidal
datum originally are referenced.

primary body—The celestial body or central
force field about which a satellite or other
body orbits, or from which it is escaping,
or towards which it is falling. Often
shortened to primary.

primary circle—See primary great circle.

primary compilation—A specially prepared
matte plastic material used to depict
sounding data corrected to true depths in
bathymetric compilations.

primary great circle—A great circle used as the
origin of measurement of a coordinate;
particularly such a circle 90° from the
poles of a system of spherical coordinates,
as the equator. Also called fundamental
circle; primary circle.

primary station—See main-scheme station.

primary tide station—A place at which con-
tinuous tide observations are made over a
number of years to obtain basic tidal data
for the locality.

prime fictitious meridian—The reference
meridian (real or fictitious) used as the
origin for measurement of fictitious

longitude.
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prime grid meridian—The reference meridian
of a grid. In polar regions it is usually the
180°—0° geographic meridian, used as the
origin for measuring grid longitude.

prime inverse meridian—See prime transverse
meridian.

prime meridian—The meridian of longitude
0°, used as the origin for measurement of
longitude. The meridian of Greenwich,
England, is almost universally used for this
purpose.

prime oblique meridian—The reference
fictitious meridian of an oblique graticule.

prime transverse meridian—The reference
meridian of a transverse graticule. Also
called prime inverse meridian.

prime vertical—See prime vertical circle.

prime vertical circle—The vertical circle
through the east and west points of the
horizon. It may be true, magnetic,
compass, or grid, depending upon which
east or west points are involved. Often
shortened to prime vertical.

prime vertical plane-The plane perpendicular
to the meridian plane (astronomic or
geodetic) containing the normal. The inter-
sections of the astronomic prime vertical
plane with the horizon are the east and
west points.

principal axis—See optical axis.

principal distance-1. The perpendicular
distance from the internal perspective
center to the plane of a particular finished
negative or print. This distance is equal to
the calibrated focal length corrected for
both the enlargement or reduction ratio
and the film or paper shrinkage or
expansion and maintains the same
perspective angles at the internal
perspective center to points on the {inished
negative or print, as existed in the taking
camera at the moment of exposure. This is
a geometrical property of each particular
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finished negative or print. Also called
effective focal length. 2. (multiplex) The
perpendicular distance from the internal
perspective center of the projector lens to
the plane of the emulsion side of the
diapositive.

principal-distance error—In a stereoplotting
system, an instrument error resulting from
improper calibration of the aerial camera,
diapositive printer, or projector. The error
is of little importance in a flat surface
model but the effects are increased in
proportion to the relief in the model.

principal focus—See focus.

principal line—The trace of the principal plane
upon a photograph (e.g., the line through
the principal point and the nadir point).

principal meridian—1. (USPLS) A cardinal
line cxtending north and south along the
astronomical meridian through the initial
point, along which township, section, and
quarter-section corners are established. 2.
(photogrammetry). See principal line.

principal parallel -The photograph parallel
passing through the principal point.

principal plane—1. (optics) A plane through a
princigal point and perpendicular to the
optical axis. 2. (photogrammetry) The
vertical plane through the internal
pcrsgective center containing the photo-
graph perpendicular of a tilted photograph.
In the case of a truly vertical photograph
the principal plane and the other planes
and lines cited subsequently have no
meaning. See also axis of homology; axis of
tilt; ground parallel; ground trace; horizon
trace; isometric para%lrel; line of constant
scale; line of equal scale; map parallel;
photograph meridian; hotograpi parallel;
principal line; principarmeridian; principal
parallel; vanishing line; vanishing point.

principal planets—The larger bodies revolving
about the Sun in nearly circular orbits. The
known principal planets, in order of their
distance from the Sun, are: Mercury,




Venus, Earth, Mars, Jupiter, Saturn,

Uranus, Neptune, and Pluto.

principal point—(photogrammetry) The foot
of the perpendicular from the interior
perspective center to the plane of a
photograph. See also photograph center.

principal-point assumption—The assumption
with respect to approximately vertical
photographs that radial directions are
correct if measured from the principal

point.

principal-point error—A personal error in
which the principal points in a stereo-
plotting system are displaced in such a
manner that they have unequal
x-components with a resultant error in
vertical scale. Such errors are usually
introduced into the system by either
improper orientation of the diapositive
plate in the printer, in the projector, or

both.

principal-point radial —-A radial from the
principal point of a photograph.
radial

principal-point triangulation—Sce

triangulation.
principal station—See main-scheme station.

p:incipal vertical circle—The vertical circle
through the north and south points of the
horizon, coinciding with the celestial
meridian.

print—A photographic copy made by projec-
tion or contact printinF from a negative or
transparency. See also contact print;
diapositive; enlargement; photographic
reduction; projection print; ratio print;
rectified print; transformed print.

prism—A transparent body bounded in part
by two plane faces that are not parallel;
used to cfeviate or disperse a beam of light.
See also Amici prism; dove prism; horizon
prism; index prism; Porro prism; refracting
prism; reﬂecting prism; right-angle prism;
roof prism; rhomboidal prism; wedge.

~

prismatic astrolabe—An astrolabe consistin
of a telescope in a horizontal position, witﬁ
a prism and artificial horizon attached at its
objective end, used for determining
astronomic positions.

prismatic compass—A small inagnetic compass
held in the hand when in use and equipped
with peep sights and glass prism so arranged
that the magnetic bearing or azimuth of a
line can be read at the same time that the
line is sighted over.

prismatic error—That error due to lack of
parallelism of the two faces of an optical
clement, such as a mirror or a shade glass.

probable error—In a ineasured value, it is the
most probable value of the resultant error
in the measurement. This is a plus-or-minus
quantity that may be larger than the
resultant error, or smaller than the
resultant error, and its probability of being
larger is equal to its probability of being

smaller.
process camera—See copy camera.

process lens—A lens for photochemical
copying, enlarging, or projection purposes,
free f;g'om aberrations, usually ot low
aperture and of symmetrical construction.

process photography—Line and halftone
photography in which the resulting
negatives and positives are subsequently
used in the preparation of pressplates.

production—(map or chart) The process of
producing a map or chart. This process
starts with the assembly, evaluation, and
selection of source material to be used and
ends with the distribution of the end
product to potential users. The acquisition
of any type of source material such as
aerial photography, ground surveys, etc., is
not considered a step in the map or chart
production process.

production priority list (PROP)-A

publication incorporating all ATMP graphic
requirements of all Unified and Specified
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Commands and Military Departments. In
addition to the requirements, the PROP
includes information relative to availability
of the required coverage, in-work status,
and evaluations of improvability through
the application of newly acquired source
material. The priority sequence of the list,
used as a guide in determining the order for
production assignment, is computer
developed through the application of point
values to the various data fields o? the
PROP.

profile—A vertical section of the surface of
the ground, or of underlying strata, or
both, along any fixed line.

profile leveling—The determination of eleva-
tions of points at short measured intervals
along a definitely located line, such as the
center line of a highway.

progress sketch—A map or sketch showing
work accomplished. In triangulation and
traverse surveys, each point established is
shown on the progress sketch, and also
lines observed over and base lines
measured. In a leveling survey, the progress
sketch shows the route followed and the
towns passed through, but not necessarily
the locations of theuﬁench marks.

progressive motion—Motion in an orbit in the
usual orbital direction of celestial bodies
within a given system. Specifically, of a
satellite, motion in the same direction to
the direction of the primary. Opposite of
retrograde motion.

progressive proofs—A series of color prints

tEat show the individually separated color
printings of a job and their progressive
combinations as each color is overprinted.

projected map display (PMD)—An inflight
navigation aid which uses a continuous
color or black and white sprocketed
filmstrip containing chart imagery,
projectedp on adisplay dgevice and driven by
the aircraft’s computer. The aircraft’s
position is displayed with correlated chart
image to show location and direction
actually being flown.

projection—1. (geometry) The extension of
lines or pianes to intersect a given surface;
the transfer of a point from one surface to
a corrcsponding position on another
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surface by graphical or analytical methods.
See also map projection. 2. (photography)
The process of placing a negative or
positive photograph in a projecting camera
and reproducing the image on a s:reen or
on a sensitized photographic medium. 3,
(surveying) The extension of a line beyond
the points which determine its character
and position. The transfer of a series of
survey lines to a single theoretical line by a
series of lines perpendicular to the
theoretical line. In surveying a traverse, a
series of measured short %incs may be
projected onto a single long line, con-
necting two main survey stations, and the
long linc is then treated as a measured line
of the traverse. See also prolongation.

projection computation—The determination,
d’om a set of tables derived from formulas,
of the true shape and dimensions of a map
projection, for the purpose of constructing
sucg] a projection. Sec also grid computa-
tion.

projection distance—The distance from the
external node of a projection lens to the
plane onto which the image is projected.

projection print—An enlarged or reduced
photographic print made by projection of
the image of a negative or a transparency
onto a sensitized surface.

projection printer—An optical device for
enlarging or reducing the image of a
negative or positive transparency by
prcjecting it onto a sensitized surface.

projection tables—Data made available in
tabular form for determining a definite
relationship which exists between any grid
intersection and any adjacent intersection
of latitude and longitude lines on the map
projection.

projection ticks and crosses—Ticks perpen-
J'icular to and inside the neatline oFa nap
placed to indicate points through which
arallels and meridians would pass if they
ﬁad been extended. Small cross marks
indicate where the lines intersect within the
map.

projector—An optical instrument which
throws the image of a negative or print




upon a screen or other viewing surface,
usually at a larger scale. See also reflecting
projector.

projector station—The position of a projector
unit of a stereoplotter when absolute
orientation has been accomplished. This
position recreates the conditions existing at
the corresponding camera station at the
instant of exposure.

prolate ellipsoid of rotation—See prolate

spheroid.

prolate spheroid—An ellipsoid of rotation, the
longer axis of which is the axis of rotation.
Also called prolate ellipsoid of rotation.

prolongation—In surveying, a line is prolonged
when the last segment of the surveyed line
is extended in the same direction as the
segment itsclf. A prolongation of a curve
under such a definition o%cxtcnsion would
be a line tangent o the curve at the point
of extension, although the term frequently
is used to mean a continuation along the
curvature of the curve.

proof—A trial print, produced by any
method, for examination or editing, to be
marked for necessary corrections or
approval. See also color composite; color
proof; color-proof process; composite; final
composite; galley ‘Proof; hand proof; OK
sheet; press proof; proofing; progressive
proofs.

proofing—The operation of pulling proofs ot
plates for proof-reading, revising, approval,
and other purposes prior to production
printing.

proper motion—That component of the space
motion of a celestial body perpendicular to
the line of sight, resulting in the change of
a star’s apparent position relative to a
coordinate system such as right ascension
and declination. This change is expressed as
a velocity, such as seconds oF arc per
century.

property map—See cadastral map.

property survey—See land survey.
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pr0£ortionate measurement—A measurement
that applies an even distribution of a
determined excess or deficency of
measurement, ascertained by retracement
of an established line, to provide con-
cordant relations between all parts. See also
double proportionate measurement; single
proportionate measurement.

prototype—See pilot sheet.

provisional edition—A map or chart printed
and distributed for temporary use with the
proviso that it will later be superseded.
Also called preliminary edition.

provisional map—Any nonofficial map, photo,
or other material which is used asa map. It
may vary from a highly accurate captured
enemy map, which has not been sanctioned
for use, to a hastily made drawing or
sketch. It is usually a hastily made line map
based on aerial photographs, used as a map
substitute.

psecudoscopic stereo—A  three-dimensional
inpression of relief which is the reverse of
taat actually existing when the positions of
a stereo pair of photographs are inter-
chanzed. Also called false stereo; inverted
stereo; reverse stereo.

publication scale—See reproduction scale.
published symbols—See symbols book.

Pulkovo 1932 datum-The geodetic datum
defined by the geographic position of the
center point of the round hall at Pulkovo
Observatory, U.S.S.R. and the azimuth
from that point to Signal “A” of the
Sablino Base, computed on the Bessel
spheroid. The same origin corrected for the
deflection resulting from an astrogeodetic
adjustment an§ computed on the
Krasovsky ellipsoid is known as Pulkovo
1942 datum.

pull up—See selection overlay.

pygmy meter—A small cup type current meter
or use in low-velocity measurements in
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shallow streams. This meter is used in
conjunction with wading rods only.

Pythagorean right-angle inversor—A simple

device

198

which  provides

a

mechanical

solution for linear and angular elements of
rectification, thus permitting any enlarger
to be made autofocusing providec{negative,
lens, and easel planes are parallel.
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quad —Abbreviated form of quadrangle.

quadrangle—A rectangular, or ncarly so, arca
covered by a map or plat, usually bounded
by given meridians of longitude and
parachls of latitude. Sometimes shortened
to quad; also called 1uadranglc map. See
also standard quadrangle.

quadrangle map —Sec quadrangle.

quadrangle report—A brief history of the
mapping of a specific quadran%llc. It
accompanies the mapping material through
cach phase of production, and is filed with
the map material. The narrative summary
for each operational phase stresses
conditions that may affect later phases.

quadrant—1. (mathematics) A sector having
an arc of 90°. 2. (surveying) A surveying or
astronomiczl instrument composed of a
graduated arc about 90° in length (180° in
range), equipped with a sighting device.
The quadrant may be considered a form of
sector. Some survey quadrants combine
both surveying and astronomical functions.

quadrature—1.The position in the phase cycle
when the two principal tide-producing
bodies (moon and sun) are nearly at a right
angle to the earth; the moon is then in
quadrature in its first quarter or last
quarter. 2. The situation of two periodic
quantities differing by a quarter of a cycle.

quarter section—(USPLS) One of the
quadrants of a section; normally a
quadrangle measuring approximately %

mile on each side and containing
approximately 160 acres; usually identified
as the northeast quarter, northwest quarter,
southeast quarter, or southwest quarter of
a particular section.

quarter-section corner—A corner, at an
extremity of a boundary of a quarter
section, theoretically located midway
between the controlling section corners, or
40 chains from the controlling corner
depending on location within the town-

ship.

quarter-quarter section—(USPLS) One of the
quadrants of a quarier section; normally a
quadrangle measuring approximately Y%
mile on each side and containing
approximately 40 acres; usually identified
as the northeast quarter, northwest quarter,
southeast quarter, or southwest quarter of
a particular quarter section and section.

quarter-quarter section corner—(USPLS) A
corner at an extremity of a boundary of a
quarter-quarter section; midpoint between
the controlling corners on the section or
township boundaries. Also called
sixteenth-section corner.

quartz pendulum—A pendulum of fused
quartz used for determining the
acceleration of gravity. Quartz is employed
in the construction because its thermal
expansion coefficient is only one-fourth
that of invar.

quintant—A sextant having a range of 144°;
or an arc of 72°.
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radar—1. A method, system, or technique of
using beamed, reflected, and timed radio
waves for detecting, locating, or tracking
objects, and for measuring altitude. 2. The
electronic equipment or apparatus used to
generate, transmit, receive, and usually, to
display radio scanning or locating waves; a
radar set. An acronym for “radio detection
and ranging.”

radar altimeter—An instrument used for deter-
mining aircraft flying height above terrain
by measurement of time intervals between
emission and return of electromagnétic
pulses.

radar altitude—The altitude of an aircraft or
spacecraft as determined by a radar altim-
eter; thus, the actual distance from the
nearest terrain feature.

radar chart—A chart intended primarily for
use with radar, or one suitable for this
purpose.

radargrammetry—That branch of photo-
grammetry utilizing photography ofPradar
images to obtain reliable measurements o
natural or manmade features.

radar intelligence map (RIM)—An inter-
mediate e'chent in the process of light-
optical radar simulation and in the
production of analytical predictions.

radar map—A map produced through the
application of radar techniques.

radar photoEraphy—A combination of the
photographic process and radar techniques.
ElectricaF impulses are sent out in pre-
determined directions and the reflected or
returned rays are utilized to present images
on cathode-ray tubes. Photographs are then
taken of the information displayed on the
tubes.

Preceding page blank

radar prediction categories—In the broadest
sense, radar prediction is separated into
two major categories: experience pre-
diction and analytical prediction.

radar prediction formats—Radar predictions
appear in a wide variety of formats,
generally indicative of intended applica-
tion. The four most commen formats are:
spot predictions, strip predictions, radar
intelligence maps (RIM), and Series 200 Air
Target Charts.

radar prediction types—Each major radar
prediction category is divided into three
types of predictions: single heading
predictions, omni-directional predictions,
and omni-gain predictions.

radar reconnaissance~The use of radar (and
radarscope photos) based on aircraft, naval
vessels, and vehicles to procure information
concerning terrain and culture.

radar reflectivity plate—A scaled, three-
dimensional model of a target area
constructed of radar reflective materials on
a transparent plastic plate, used in a radar
trainer to simulate the radai returns of that
area. Also called radar simulation plate;
radar trainer plate.

radar reflector—A device capable of or
intended for reflecting radar signals.

radar return analysis—Those items of the
radar significance analysis code (RSAC),
the special area (SA) information, and the
radar significant powerline (RSPL) infor-
mation which have been developed from an
analysis of cartographic, photographic, and

intelligence sources.

radar return code (RRC)-An omni-direc-
tional radar prediction based on the decibel
radar prediction system. and depicted in a
color code on certain air target charts.
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radar shadow—A condition in which radar
signals do not reach a region because of an
intervening obstruction.

radar significance analysis code (RSAC)—The
unique radar intensity categories of built-
up arcas and other radar reflective objects
and structures based on surface material/
height factors, and depicted by a system of
color coding.

radar significant power line (RSPL)—A power
transmission line which, because of its
unique physical characteristics and/or
voltage capacity, is known to possess radar
reflective qualities, and is therefore
distinctively displayed on a target graphic.

radar simulation plate—See radar reﬂcctivity
plate.

radar target—An object which reflects a
sufficient amount of a radar signal to
produce an echo signal on the radar screen.

radar trainer plate—Sce radar reflectivity
plate.

radial—(photogrammetry) A line or direction
from the radial center to any point on a
photograph. The radial center is assumed to

be the principal point, unless otherwise
designated (e.g., nadir radial). See also
isoradial; nadir radial; principal-point
radial.

radial asswaption—In an aerial photograph
containing both tilt displacement and relief
displacement, neither the nadir point nor
the isocenter is the theoretically correct
radial center. The photographic nadir point
should be used as the radiar center if relief
is the major consideration and the isocenter
should be used if tilt is the major considera-
tion.

radial center—The selected point on a photo-
graph from which radials (directions) to
various image points are drawn or
incasured; that is, the origin of radials. The
radial center is either the principal point,
the nadir point, the isocenter, or a
substitute center. Also called center of
radiation; center point.
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radial distortion—Lincar disp  ..er:- of
image points radially to or fro.. he center
of the image ficld, caused by the fact that
objects at different angular distances from
the lens axis undergo different magnifica-
tions.

radial line—(surveying) A radius line of a
circular curve to a designated point in the
curve; if the line is extended beyond the
convex side of the curve, it is a prolonga-
tion of the radial line.

radial-line intersection—That point at which
two or more radial lines cross or intersect.

radialline plotter —Sece radial plotter.
radial plot —Sec radial triangulation.

radial plotter—A device whereby two
overlapping photographs are viewed
stereoscopically, and the planimetric details
in their common area can then be
transferred to a map or base sheet
through a mechanical linkage utilizing the
radial line principle. Also called radial-line
plotter.

radial secator—Sec templet cutter.

radial triangulation —The aerotriangulation
procedure, either graphical or analytical, in
which directions f%om the radial center, or
approximate radial center, of cach over-
lapping photograph are wused for
horizontaf-control extension by the
successive intersection and resection of
these direction lines. A radial triangulation
also is correctly called a radial pFot or a
minor-control plot. If made by analytical
methods, it is called an analytical radial
triangulation. A radial triangulation is
assumed to be graphical unless prefixed by
the word analytical. It is also assumed to be
based on the principal point unless prefixed
by definitive terms such as isocenter or
nadir point.

radiant energy—The energy of any type of
electromagnetic radiation. See also radia-
tion, definition 2.
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radiation—1. (surveying) The process of
locating points by a knowledge of their

! direction and distance from a known point.
The directions may be azimuths or bearings
1 read from a theodolite or graphical

directions determined by alidade and
planctable. The distances may be taped or
measured by stadia. 2. The process by
which electromagnetic energy is propagated

b i through freec space by virtue of joint
- ) undulatorz variations in the eleetric and
magnetic tields in space.

radio-facility chart—Sce enroute chart.

radio interferometer—An interferometer oper-
ating at radio frequencies; used in radio
astronomy and in satellite tracking.

radius vector—The line (distance) and diree-
tion connecting the origin with the point
whose position is being defined. See also
polar coordinates.

random error—See accidental error.

random line—A trial line, directed as closely
as possible toward a fixed terminal point
which is invisible from the initial point.
The error of closure permits the com-
putation of a correction to the initial
azimuth of the random line; it also
permits the computation of offsets from
the random line to establish points on the
true line.

-

random traverse—A survey traverse run from
b one survey station to another station which
cannot be seen from the first station in
order to determine their relative positions.

—

range—1. The distance between any given

point and an object or target. 2. The

difference betweenn the maximum and
) . minimum of a given set of quantities. See
also distance. 3. Two or tnore objects in
line. Such objects are said to be in range. 4.
(USPLS) Any series of contiguous town-
ships situated north and south of cach
other; also sections similarly situated
within a township. 5. The well-defined lines
or courses whose positions are known and
are used in determining soundings in a

hydrographic survey.

—— g

~

range finder—An instrument, using the
arallax principle, for finding the distance
?rom a place of observation to points at
which no instruments are placed.

ranic line-(USPLS) A boundary of a town-
ship surveyed in a north-south direction.
See also township line.

range pile~Any pile serving as a guide for
marine surveying.

range pole—See range rod.

range-rate data—Information gathcred by an
instrument that measures the rate of
change in the distance (range) to a moving
object.

range rod—A slender wood or metal rod, 6 to
8 feet long, with a pointed metal shoe,
usually painted in contrasting colors (red
and white), alternately, at 1-foot intervals.
It is frequently used as a sighting signal at
the ends of traverse courses. Also called
line rod; lining pole; range pole; ranging

pole; sight rod.

range signal-A buoy, rod, flag, or other
similar object used to mark and identify
range points when taking soundings during

a hydrographic survey.

ranging data—Information gathered by an
instrument that measures the distance
(range) to the object in question.

ranging-in—-Sec wiggling-in.
ranging pole—See range rod.

raster plotter—A device which utilizes the
raster scan principle to plot high quality
uninterrupted and areal features in an
automated cartographic system.

raster scan digitizing device—An instrument
that employs a moving electrical beam to
convert gra?hical cartographic information
into digital form.

rate station—See drift station.

ratiograph—Sec ratiometer.
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ratiometer—An instrument used to help solve
the mathematical relationship of a photo-
graph to a mosaic. It determines scale ratios
from which, through mathematical
formulas, a rectified print can be made on a
properly calibrated rectifying printer.

rational horizon—-See celestial horizon.

rationalization method—A technique of rela-
tive orientation which tales into considera-
tion the limiting factors of the equipment
being used, the nature and variations of tile
and crab angles at successive camera
stations, and providing approximate
projector adjustments based on these data.

ratio print—A print in which the scale has
been changed from that of the negative or
transparency by projection printing.

ray of light—The geometrical concept of a
single element of light propagated in a
straight line and of infinitesimal cross
section; used in analytically tracing the
path of light through an optical system. See
also beam of light; pencil of light.

ray tracing—(optics) A trigonometric calcula-
tion of the path of a light ray through an
optical system.

Raydist—-The trade name of an electronic
distance-measuring system. A non-line-of-
sight system capable of simultaneous
multiparty, range-ran%e operation; it gives
continuous range intormation from two
base siations operating simultaneously with
onc or more aircraft and surface vessels.

real image—An image actually produced and
capable of being shown on a surface, asin a
camera.

rear element—See lens element.

rear ncdal point—See nodal point.

recast—To change a map from one horizontal
datum to another by appro priately

changing the geographic values of the map
graticule.
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recciver—(pendulum) A heavy cast-metal box
within which the pendulum is suspended
and some auxiliary equipment placed when
making observations for the intensity of

gravity.

reciprocal bearing—See back bearing, defini-
tion 1.

reciprocal leveling—Trigonometric  leveling
wherein vertical angles have been observed
at both ends of the line to eliminate errors.

reciprocal observations—Observations taken
backward and forward such as vertical
angles at both termini of a line for
t-igonometric leveling.

reciprocal vertical angle—A vertical angle
measurcd over a line at both ends in
trigonometric leveling to eliminate (at least
partly) the effects og curvature and refrac-
tion.

recognition—ln photointer pretation, the act
ot discovering the true identity of an
object.

recompilation-The process of producing a
map or chart that is essentially a new item
and which replaces a previously published
item. Normally, recompilation of a map or
chart involves significant change to the
horizontal position of features, revision of
vertical values, improvements in plani-
metric data, or any combination of these
factors.

reconnaissance—A mission undertaken to
obtain, by visual observation or other
detection methods, information about the
activitics and resources of an enemy or
potential enemy; or to secure data
concerning the meteorologic, hydrographic,
or geographic characteristics of a particular
area. See also aerial reconnaissance;
hydrographic reconnaissance; triangulation
reconnaissance.

reconnaissance map—The plotted results of a
reconnaissance survey and data obtained
from other sources.
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reconnaissance photo%raphy—Aerial or terres-
trial photography tfor intelligence or other
purposes.

reconnaissance sketch—A drawing which
resembles a reconnaissance map but is
lacking in some map element.

reconnaissance survey—A preliminary survcr,
usually executed rapidly and at relatively
low cost. The in?c))rmation obtained is
recorded, to some extent, in the form ofa
reconnaissance map or sketch.

recording statoscope—A statoscope equipped
with a recording camera whose shutter is
synchronized with that of the aerial camera
and the image of the statoscope is recorded
on each individual frame.

recover—(surveying) To visit a survey station,
identify its mark as authentic and in its
original location, and verify or revise its
description. The term is usually modified
to indicate the type or nature of the
recovery, such as recovered bench mark, or
a recovered triangulation station.

recovered control—See recover.
recovery of station—See recover.

rectagraver—A scribing instrument which rests
on the scribing surface during the opera-
tionand only the cutter arm moves to
scribe each symbol.

rectangular chart—A chart on the rectangular
projection.

rectangular coordinates—Coordinates on any
system in which the axes of reference
intersect at right angles.

rectangular coordinate plotter—See coordi-

natograph.

rectangular map projection-A cylindrical
map f)rojcction with uniform spacing of the
parallels.

rectangular polyconic map projection—A
mogiﬁed polyconic map projection having

a line representing a standard parallel
divided to exact scale, through whose
division points pass the lines representing
the geographic meridians, intersecting the
lines which represent the geographic
parallels in right angles.

rectangular space coordinates-The perpen-
dicular distances of a point from places
defined by each pair of a set of three axes
which are mutually perpendicular to each
other at a common point of origin. In
photogrammetry, space coordinates are
also called survey coordinates, and are the
x-coordinates and y-coordinates which
define the horizontal position of a point on
a ground system, and the z-coordinate,
which is the elevatior. of the point with
reference to the ground system. Also called
air coordinates.

rectangular surveys—A system of surveys in
which an area is divided by a base line
intersected at right angles by a principal
meridian, the intersection termed tl"n)c initial
oint from which the partitions are
subdivided into equal size townships
containing 36 sections of land each.

rectification—(photogrammetry) The process
of projecting a tilted or oblique photograph
onto a horizontal reference plane.
Although the proccess is applied principally
to aerial photographs, it may also be
applied to the correction of map deforma-
tion. Compare with transformation. See
also analytical orientation; empirical
orientation; graphical rectification;
multiple-stage rectification; optical
rectification; paper-strip method; point-
matching method.

rectified altitude —Sce apparent altitude.

rectified print—A photograph in which tilt
displacement has been removed from the
original negative, and which has been
brought to a desired scale.

rectifier—A  specially designed rojection

printer whose geometry is variable in order
to eliminate tilt from an aerial negative.
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There are two basic types: those in which
the optical axis of the rectifier lens is the
common reference or base direction of the
instrument, and those in which the line
between the principle point of the negative
and the rectifier lens is the common
reference. Also called rectifying camera;
rectifier; automatic rectifier; nonautomatic
rectifier; nontilting-lens rectifier; non-
tilting-negative-plane rectifier; tilting-lens
rectifier. Compare with transforming
printer.

rectifying camera—See rectifier.

rectifying latitude—The latitude on a sphere
such that a great circle on it has the same
length as a meridian on the spheroid and
such that all lengths along a meridian from
the equator are exactly equal to the
corresfponding lengths on the spheroid.
Rectifying latitude is an auxiliary latitude
used in problems of geodesy and cartog-

raphy.
rectifying printer—See rectifier.

rectilinear coordinates—See rectangular co-
ordinates.

rectoblique plotter—See angulator.

rectoplanigraph—An instrument utilizing a
vertical photograph mounted in a vertical
mosition, and used in the preparation of
} nimetric maps.

red magnetism—The magnetism of the north-
seeking end of a freer suspended magnet.
This is the magnetisi.i of the earth’s south
magnetic pole. Contrasted with blue
magnetism.

reduced gravity—Observed gravity that has
been reduced to the geoid or to some other

reference surface by one of the gravity
reductions.

reduced latitude —See parametric latitude.

reduction factor—See scale of reproduction.
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reduction printer —See diapositive printer.

reduction-to-center—1. The amount which
must be applied to a direction observed at
an eccentric station or to an eccentric
signal, to reduce such direction to what it
would be if there were no such
eccentricity. 2. (astronomy) One of the
values used in finding the equation of time.

reduction to sea level—A reduction applied to
a measured horizontal length on the earth’s
surface to reduce it to the surface of the
sea level datum of the reference spheroid.

reduction to the meridian—The process of
applying a correction tc an altitude
observed when a body is near the celestial
meridian of the observer, to find the
altitude at meridian transit. The altitude at
the time of such an observation is called an
ex-meridian altitude.

reference datum—A general term applied to
anty datum, plane, or surface used as a
reference or base from which other
quantities can be measured.

reference direction—A direction used as a
basis for comparisop of other directions.

reference ellipsoid—Sec reference spheroid.
reference frame—See coordinates.

reference grid—See grid.

reference level—See datum level.

reference line—Any line which can serve as a

reference or base for the measurement of
other quantities. Also called datum line.

reference mark—A permanent supplementary
mark close to a survey station to which it is
related by an accurately measured distance
and direction, and/or a difference in
elevation.

reference meridian—See local meridian.
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reference monument—(USPLS) An accessory
used where the site of a corner is such that
a permancnt monument cannot be
established or where the monument would
be liable to destruction and bearing trees
or a nearby bearing object are not available.

reference plane—Sec datum level.

reference point—See datum point.

reference signal-In telemetry, the signal
against which data<carrying signals are
compared to measure differences in time,
phase, frequency, or other values or
quantities.

reference spheroid—A  theorctical  figure
whose dimensions closely approach the
dimensions of the geoid; the exact
dimensions are determined by various
considerations of the section of the earth’s
surface concerned. Also called reference
ellipsoid; spheroid of reference.

reference station—-A placc where tide or tidal
current constants have been determined
from observations, and which is used as a
standard for the comparison of simul-
taneous observations at a subordinate
station. Also, a place for which
independent daily predictions are obtained

for other locations by means of differences
or factors. Also called standard port;
standard station.

referencing-r-Thc process of measuring the
horizontal distances and directions from
a survey station to ncarby landmarks,
reference marks, and other objects which
can be used in the recovery of the
station.

reflected raty—A ray extending outward from
a point ot reflection.

reflecting prism—A prism that deviates a light
beam by internal reflection. Practically all
prisms used in photogrammetric instru-
ments are of this type.

reflecting projector—An instrument which

is used to project the image of photo-
graphs, maps, or other graphics onto a
copying table. The scale of the projected
image can be varied by raising or lowering
the projector or, in some models, the copy
board. These latter models also allow the
tilting of the copy board in x- and
y-directions in order to com pensate for tip
and tilt distortion in aerial photographs.

reflection—The return or change in the direc-

tion of travel of particles or radiant energy
which impinges on a surface but does not
enter the substance providing the reflecting
surface. See also diffraction; diffuse reflec-
tion: refraction; specular reflection.

reflector constant—The amount that a

distance measurement must be reduced
when using fass reflectors because the
velocity of light is slower in glass than it is
in air. The constant will also include the
distance difference between the reflector
housing plumbing point and the effective
reflecting plane o% the prism.

reflight —Another ﬂight over the same coursc

to sccure photographs to fill in for those
missing or defective.

refracted ray—A ray extending onward from

the point of refraction.

refracting prism—A prism that deviates a

beam of light by refraction. The angular
deviation is a function of the wavelength of
light; therefore, if the beam is composed of
white light, the prism will spread the beam
into a spectrum. Refracting prisms can be
used in optical instruments only for small
deviations. Sec also wedge.

refraction—-The change in direction of motion

of a ray of radiant cnergy as it passes
obliquely from one medium into another in
which the speed of propagation is different.
Sce also angle of incidence; angle of refrac-
tion; astronomical refractivan; atmosphcric
refraction; cocfficient of refraction;
clectronic refraction; lateral refraction:
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mean refraction; refracted ray; refraction
angle; refraction line; Snell’s law of refrac-
tion; terrestrial refraction.

refraction angle—-That portion of an observed
zenith distance which is due to the effect
of atmospheric refraction.

refraction displacement—Displacement of
images radially outward from the photo-
graph nadir because of atmospheric refrac-
tion. It is assumed that the refraction is
symmetrical about the nadir direction.

refraction line—A line of sight to a survey
si'gnal which becomes visible only by the
effect of atmospheric refraction.

regional gradient—Sece regional gravity.

regional gravity—In gravity prospecting,
contributions to the observed anomalies due
to density irregularitics at much greater
depths than those of thepossible structures,
the location of which was the purpose of
the survey. Also called regional gradient.

registration ticks—See register marks.

register—The correct position of one com-
ponent of a composite map image in
relation to the other components.

register hole punch—See pre-punch register
system.

register marks—Designated marks, such as
sniall crosses, circles, or other patterns
applicd to original copy prior to repro-
duction to facilitate registration of plates
and to indicate the rj:tive positions of
successive impressions. Also called corner
marks; corner ticks; register ticks; registra-
tion ticks; ticks.

register studs—Sece pre-punch register system.

register ticks—See register marks.

register trials—The test runs necessary to
obtain the proper combination of the

degree of partial vacuum and the length
of the heating cycle required for individ-
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ual models in forming a plastic relief
map.

regression of the nodes—Precessional motion
in a direction opposite to the direction of
revolution of a set of nodes. See also
precession.

regular error-See systematic error.

relative accuracy—1. (general) An evaluation
of the random errors in determining the
positional orientation (e.g., distance,
azimuth) of one point or feature with
respect to another. 2. (chart, feature to
graticule) An evaluation of the random
errors in chart features with respect to the
graticule excluding any error in the
graticule or the datum defined by the
graticule. 3. (chart, feature to feature) An
evaluation of the random errors in
determing the positional orientation of one
chart feature to another feature on the
same chart.

rclative aperture—The ratio of the equivalent
focal length to the diameter of the entrance
pupil in a photographic or telescopic lens.
Expressed as f:8, etc. Also called aperture
ratio; f-mimber; lens speed; speed of lens;
stop numbers.

relative coordinate system—Any coordinate
system which is moving with respect to an
inertial coordinate system.

relative deflection—See astro-geodetic deflec-
tion.

relative direction—Horizontal direction ex-
pressed as angular distance from a heading.

relative distance—Distance relative to a
specified reference point, usually one in
motion.

relative error of closure—The value obtained
by dividing the total error of closure by the
total length of the traverse, commonly
expressed by a fraction having a numerator
equal to unity, e.g., 1/1,540. It is used for
determining the degree of accuracy of a
survey.




relative gravity—Gravity determined from
gravity difference measurements (e.g.,
gravimeter, relative pendulum) between the
observer and a reference station. The value
obtained is relative with respect to the
reference station.

relative motion—See apparent motion.

relative movement—Motion of one object or
body relative to another. The expression is
usually used when describing relative
movements other than that of a celestial
body. See also apparent motion; direction
of relative movement.

relative orientation—The reconstruction
(analytically or in a photogrammetric
instrument) of the same geometric
conditions between a pair of photographs
that existed when the photographs were
taken. In the instrument, this is achieved
by a systematic procedure of rotational and
translational movements of the projectors.
Also called clearing y-parallax. Sce also
vertical deformation.

relative pendulum—A device for measuring
relative gravity through the difference in
the period of a pendulum at two stations.

relative position—The location of a point or
feature with respect to other points or
features, cither fixed or moving.

relative setting—In tilt analysis of oblique
photography, the dihedral angle between
the two planes passing througl% the princi-
pal point of the opposite obliques, the
principal point of the vertical photograph,
and the common exposure station. This
angle is measured on the vertical photo-
graph as the angle between the two isolines,
or as the dcﬁection angle between the
perpendiculars from the principal point of
the vertical photograph to the two isolines.

relative swing—In the tilt analysis of oblique
photographs, the angle of rotation of the
oblique camera abcut its own axis with
respect to the plane of the vertical
photograph, measured on the oblique
photograph by the angle between the
isoline and a line joining the fore and aft
fiducial narks.
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relative tilt—The angular relationship between
two overlapping vertical photographs with
no reference to an established datum.

releasability code letter—A code letter prefix
to the chart identificatiot number which
limits the releasability of a particular chart
to specific users.

relief-The elevations or the inequalities, col-
lectively, of a land surface; represented on
graphics by contours, hypsometric tints,
shading, spot elevations, hachures, etc.

relief displacement —Displacement radial from
the nadir point of a photograph caused by
differences in elevation of the
corresponding ground objects. Also called
height displacement; reliet distortion.

relief distortion-See relief displacement.
relief map—Sec hypsometric map.

relief model-A general category which
denotes any three-dimensionai representa-
tion of an object or grographic area,
modeled in any size or medium. See also
plastic relief map; terrain model.

relief stretching—See hyperstereoscopy.

remote station—See slave station.

repeatability—A measure of the variation in
the accuracy of an instrument when
identical tests are made under fixed
conditions.

repeating instrument—See repeating theodo-
lite.

repeating theodolite—A theodolite so
designed that successive measures of an
angle may be accumulated on the grad-
uated circle, and a final reading of the
circle made which represents the sum of
the repetitions. Also called double-center
theodolite ; repeating instrument.

repetition of angles—The accumulation of a
series of measures of the same angle on the
horizontal circle of a repeating theodolite
or surveyor’s transit.
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representative fraction (RF)-The scale of a
map or chart expressed as a fraction or
ratio which relates unit distance on the
map to distance measured in the sane unit
on the ground. Also called fractional scale;
natural scale.

representative pattern—(cartography) 1. An
accurate portrayal of the surface of the
earth in the area being compiled. 2. The
selection and portrayal of the most promi-
nent of a dense group of similar features.

reprint—1. The process of using existing
reproducibles to print additional quantities
omeaps, charts, or publications. 2. The end
product of the reprint process.

reproducible—AnE copy capable of being used
as a master-to-be. May be either a negative
or positive transparency.

reproduction—1. The summation of all the
processes involved in printing cocf)'cs from
an original drawing. 2. A printed copy of
an original drawing made by any of the
processes of reproduction.

reproduction positive mold-The positive
mold which has been drilled through with
vacuum holes, and over which the plastic
map is formed.

reproduction ratio—See scale of reproduction.

reproduction scale—The scale at which a m?
or chart is published or is to be published.
Also called publication scale.

Repsold base-line measuring apparatus—An
optical base-line measuring apparatus, com-
posed of a steel bar approximately four
meters long, whose exact length at any
temperature is known, and whose
temperature is determined by means of a
metallic thermometer composed of the
steel measuring bar and a similar bar of
zinc, the two being fastened together at
their middle points.

reseau—A flass plate on which is etched an
accurately ruled grid. Sometimes used as a
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late to provide a means of
calibrating film distortion; used also for
calibrating plotting instruments. Also called
grid plate.

focal-plane

resection—1. The graphical or analytical deter-
mination of a position, as the intersection
of at least three lines of known direction to
corresponding points of known position. 2.
(surveying) The determination of the hori-
zontal position of a survey station by
observed directions from the station to
points of known positions. Also, the line
drawn through the plotted location of a
station to the occupied station. 3. (photo-
grammetry) The determination of the
position and/or attitude of a camera, or the
photograph taken with that camera, with
respect to the exterior coordinate system.
located by

resection station—A  station

resection methods.
residual —See residual error.

residual error—The difference between any
value of a quantity in a series of
observations, corrected for known
systematic errors, and the value of the
quantity obtained from the combination or
adjustment of that series. Also called
errors; residuals. The latter term is
generally used in referring to actual values
in a specific computation.

residual deviation—Deviation of a magnetic
compass after adjustment or compens=tion.

residual gravity—In gravity prospecting, the
portion of a gravity effect remaining after
removal of some type of regional gravity,
usually the relatively small or local
anomaly components of the total or
observed gravity field.

residual parallax—Small amounts of y-parallax
which may remain in a model after relative
orientation is accomplished.

resolution—1. The minimum distance between
two adjacent features, or the minimum size
of a feature, which can be detected by a




In gravity or magnetic prospecting, the
indication in some measured quantity, such
as the vertical component of gravity, of the
presence of two or more close but separate

disturbing bodies.

resolution in bearing—The minimum detect-
able separation of objects at the same range
and the same elevation, expressed in terms
of the horizontal angular distance between
such objects.

resolution in elevation—The minimum detect-
able separation of objects at the samerange
and same bearing, expressed in terms of the
vertical angular c%istance.

resolution in range—The minimum detectable
separation of objects in the same line of
sight, expressed in terms of the distance
between them.

resolution limit—In gravity and magnetic
prospecting, the separation of two dis-
turbing bodies at which some obvious
indication, in a measured quantity, of the
presence of two separate bodies, ceases to
be visible.

resolving power—A mathematical expression
of definition in a radar or optical system,
usually stated as the maximum number of
lines per millimeter that can be seen as
separate lines in the image.

resolving power target—A test chart used for
the evaluation of photographic, optical,
and electro-optical systems. The design
usually consists of ruled lines, squares, or
circles varying in size according to a
specified gcometric progression.

responder—1. In general, an instrument that
indicates reception of an electric or
electromagnetic signal. 2. See transponder.

responsor—A radio receiver which receives the
reply from a transponder and produces an
output suitable for feeding to a display
system.

‘F

(map) position of objects or points, the

image of which appears distorted or
displaced on aerial photographs. Restitu-
tion corrects for distortion resulting from
both tilt and relief displacement.

restoration—The recovery of one or inore
lines or corner positions, or both, of a prior
survey; the replacement of one or more lost
corners or obliterated monuments by
approved methods, including the substan-
tial renewal of one or more monuments, as
required for the purpose of a survey.

resultant error—The error in any measurement
that is the difference between the ineasured
value and the true value for a quantity.
Also called true error.

resurvey—A retracing on the ground of the
lines of an earlier survey, in which all
points of the earlier survey that are
recovered are held fixed and used as a
control. If too few points of the earlier
survey are recovered to satisfy the control
requirements of the resurvey, a new survey
may be made. A resurvey is related directly
to an original survey, though several
resurveys Inay interpose between them. See
also dependent resurvey; independent
resurvey.

reticle (recticule)—1. (surveying) A system of
wires, hairs, threads, etcheg lines, or the
like, placed normal to the axis of a
telescope at its principal focus, by means of
which the telescope is sighted on a star, or
target, or by means of which appropriate
readings are made on some scale, such asa
leveling or stadia rod. 2. (cptical
instruments) A mark, such as a cross or
system of lines, lying in the image plane of
a viewing apparatus and used singly as a
reference mark in certain types of
monocular instruments or as one of a pair
to form a floating mark, as in certain types
of stereoscopic instruments. See also
floating mark; index mark; parallactic grid.

retouching—Corrective treatment of a plate,
negative, positive, or copy by means of
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retracement—A term applied to a survey that
is made for the purpose of verifying the
direction and length of lines, and
identifying the monuments and other
marks of an established prior survey.

retrodirective prism—A prism consisting of a
solid glass element having three mutually
erpendicular reflecting surfaces and a
Fourth surface oblique to the three
reflecting surfaces. A lifght beam entering
through the oblique surface is reflected on
each of the three other surfaces and turned
180° to be returned along the same air path
which it traveled to the retrodirective

prism.

retrograde motion—1. Motion in an orbit
opposite to the usual orbital direction of
celestial bodies within a given system.
Specifically, of a satellite, motion in a
direction opposite to the direction of
rotation of the primary. 2. The apparent
motion of a planet westward among the
stars. Also called retrogression. Opposite of
progressive motion.

retrograde vernier—A vernier scale which has
sEaces or divisions slightly longer than
those of the primary scale. The numbers on
the vernier scale run in the opposite
direction from those on the primary scale.

retrogression —See retrograde motion.
reverse stereo—Sce pseudoscopic stereo.

reversible level-A spirit level having a bubble
tube with the inner surface ground barrel-
shaped so that the tangent Enes to curves
on the upper and lower sides are parallel
when exactly opposite, permitting the level
to be used in either the erect or inverted
positions.

reversible pendulum—A pendulum so designed
and equipped with mears of support that it
may be used with either end up or down.

reversing in azimuth and altitude—See double
centering.

reverted image—(optics) An image in which
detail is in reverse order, from left to right,
compared to the corresponding detail of
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revision—The process of updating a map,
chart, or publication to reflect the current
status of an arca. Typically, a map or chart
in this category will not involve significant
changes in the horizontal position of
features or vertical data values, but some
improvement in planimetric data s
provided. Normally, publications are
revised, not recompiled.

revolution—The turning of a body about an
exterior point or axis. The correct distinc-
tion between revolution and rotation is
given 1n the statement “the earth revolves
around the sun, and rotates on its axis.”

rhomboidal prism—A prism that displaces the
axis of the beam of light only laterally.

rhumb bearing—The direction of a rhumb line
through two terrestrial points, cxpressed as
angular distance from a reference direction.
It is usually measured from 000° at the
reference direction clockwise to 360°. Also
called Mercator bearing.

rhumb direction—See Mercator direction.

rhumb line—A line on the surface of the earth
making the same angle with all meridians; a
loxodrome or loxodromic curve spiraling
toward the poles in a constant truc
direction. Parallels and meridians, which
also maintain constant true directions, ma
be considercd special cases of the rhum
line. A rhumb line is a straight line on a
Mercator projection. Also called equi-
angular spirai; loxodrome; loxodromic
curve; Mercator track.

rhumb-line distance—Distance along a rhumb
line, usually expressed in nautical miles.

ridge line—A graphic representation of major
ridges used to give more definition to the
topographic character of an area for the
determination of low altitude radar
predictions. They are shown only in areas
of rise gradient to depict those places in
which the elevated terrain &rms a
sufficient background to partially screen
vision at low altitude.




right-angle prism—A prism that turns a beam
of light through a right angle. It inverts
}turns upside down) or reverts (turns right
or left) according to the orientation of the
prism.

right ascension—The angular distance meas-
ured eastward on the equator from the
vernal equinox to the hour circle through
the celestial body, from 0 to 24 hours.

right ascension system—An equatorial system
of curvilinear celestial coordinates which
has the equator as the primary reference
plane and the perpendicular hour circle
through the vernal equinox as the
secondary reference plane. The direction to
a body is given by its right ascension and
declination.

right bank—That bank of a stream or river on
the right of the observer when he is facing
in the direction of flow, or downstream.

right-reading—A descriptive term for an image
which, when viewed through the base,
reads the same as the original. Other terms
sometimes used to identié image direction,
such as normal reading, natural reading, etc.,
are not recommended because of possible
confusion in negative-positive relationship.

right sphere—~The celestial sphere as it appears
to an observer at the equator, where
celestial bodies appear to rise vertically
above the horizon.

rigid tripod engraver—A scribing instrument
with three points of contact surface, to
absorb the normal imbalance of the
operator’s hand pressure.

rise—To cross the visible horizon while
ascending.

rise gradient—A color-coded omni-directional
graphic representation of those terrain
slopes which are predicted to be low
altitude radar significant.

rising tide—See flood tide.

river crossing—(leveling) Carrying a line of
levels across a stream or other body of

water, when no suitable bridge is available
and the width of the body of water is
greater than the maximum allowable length
of sight for the leveling, requires a special
series of observations which taken
collectively is known as a river crossing.

road map—A medium- or small-scale special-
purposc map, generally showing only
planimetric detail, with emphasis upon the
road network and related data. Its main
purpose is to furnish pertinent road
information for tactical and administrative
troop movement.

road net—The srstcm of roads available
within a particular locality or area.

rod—See leveling rod.

rod correction—(leveling) That correction
which is applied to an observed difference
of elevation to correct for the error
introduced when the leveling rods are not
actually of the length indicated by the
graduations.

rod float—A small cylindrical tube of any
material, closed at the bottom and
weighted with shot until it floats in an
upright position with about 2 to 6 inches
projecting above the water surface. Current
velocities are determined by direct
observations.

rod level —-An accessory for use with a leveling
rod or a stadia rod to assure a vertical
position of the rod prior to instrument
reading.

rod sum—(leveling) The algebraic total of plus
and minus sights in a given level line.

roll-1. (air navigation) A rotation of an
aircraft about its longitudinal axis so as to
cause a wing-up or wing-down attitude. 2.
(photogrammetry) A rotation of a camera
or a p%noto aph-coordinate system about
cither the photograph x-axis or the exterior
x-axis. In some photogrammetric
instruments and in anaf;tical applications,
the symbol omega (w) may be used.
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romanization—1. The process of recordin% in
roman script either the sounds of a
language or the graphic symbols of a
non-roman writing system. 2. An item of a
language which has undergone this process.
Compare with transliteration; transcription.

roof prism—A type of prism in which the
ima‘ge is reverted by a roof, that is, two
surfaces inclined at 90° to each other.

root-mean-square error—See standard error.

Roots of Mountain Theory—-See Airy theory
of isostasy.

rotating prism—See dove prism.

rotating prism camera—A class of panoramic
camera in which a double dove prism is
rotated while the lens system remains
fixed. This configuration can achieve a scan
of 180° or more.

rotation—1. (astronomy) A turning of a body
about a self-contained axis, as the daily
rotation of the earth. Compare with
revolution. 2. (surv?ing) A turning of an
instrument or part of an instrument.

rotational movement—(photogrammetry) The
systematic rotation of projectors or
projector assemblies. When applied to the
projector body within the gimbal inner
ring, the movement is about the z-axis and
is called swing. Rotation of the inner ring is
about an x-axis (secondary axis) and is
called x-tilt. Rotation of the outer ring is
abolut a y-axis (primary axis) and is caﬁed
y-tilt.
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route chart—1. A chart showing routes
between various places, usuaﬁy with
distances indicated. 2. An aeronautical
chart covering the route between specific
terminals, and usually of such scale as to
include the entire route on a single chart.
Also called strip chart.

route map—A map showing roads to be
followed and nearby points of military
significance.

route survey—Surveys for linear construction
such as railroads, highways, and trans-
mission lines which include the layout of
lines and grades for these projects.

run—1. (lithography) The number of
impressions made on a press for a given
sheet. 2. (micrometer) See error of run. 3.
(aerial photography) The line followed by a
photographic aircraft in making a photo
strip.

running—(leveling) A continuous series of
measured dif?ercnces of elevation, made
set-up by set-up in one direction along a
section of a line of levels, which resultsin a
measurement of the difference of elevation
between the bench marks or other points,
either temporary or permanent, at the ends
of the section.

running mean—See consecutive mean.

run of micrometer—See error of run.
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sag correction—(taping) The difference be-
tween the effective lgength of a tape, or part
of a tape, when supported continuously
throughout its length and when supported
at a limited number of independent points.
Base tapes usually are used with three or
five points of support, and hang in curves
(catenaries) between adjacent supports.
Correction for sag is not required when the
method of support in use is the sanme as was
used in the standardization of the tape;
only the standardization correction is
applied. A base tape may also be used
supported throughout or with four points
of support, as on a railway rail. Also called
catenary correction.

sailing chart—A small-scale chart used for
offshore sailing between distant coastal
ports and for p%otting the navigator’s posi-
tion out of sight of land and as he
approaches the coast from the open ocean.
They show offshore soundings and the
most important lights, outer fuoys, and
natural landmarks which are visible at
considerable distances.

Sanson-Flamsteed map prajection—See sinus-
oidal map projection.

saros—The eclipse cycle of about 18 years,
almost the same length as 223 synodical
months. At the end of each saros the sun,
moon, and line of nodes return to approxi-
mately the same relative positions and
another series of eclipses begins, closely
resembling the series just completed. See
also lunar cycle.

satellite—An attendant body, natural or man-
made, that revolves about another body,
the primary. See also active satellite; earth
satelfite; equatorial satellite; geodetic satel-

lite; lunar satellite; navigation satellite;

passive satellite; synchronous satellite.

satellite geodesy—The discipline which em-
ploys observations of an carth satellite to
extract geodetic information.

satellite trail —A streak-like image of a satellite
recorded on a stellar plate by a photo-
graphic time exposure.

satellite triangulation—The determination of
the angular relationships between two or
more stations by the simultaneous observa-
tion of an earth satellite from these
stations.

satellite triangulation stations—Triangulation
stations whose angular positions refative to
one another are g:termined by the simul-
tancous observation of an earth satellite
from two or more of them.

saturablc reactor—See ﬂux-gate magnetom-
eter.

scalar—Any physical quantity whose field can
be described by a single numerical value at
each point in space. A scalar quantity is
distinguished from a vector quantity by the
fact that a scalar quantity possesses only
magnitude, whereas a vector quantity
possesses both magnitude and direction.

scale—1. The ratio of a distance on a photo-
graph, map, or other graphic to its corre-
sponding distance on the ground, or to
another graphic. Scales are named by the
the of graphic on which they appear, and
the manner in which they are expressed. 2.
A series of marks or graduations at definite
intervals on a measuring device or instru-
ment. 3. Measurement by means of a scale.
See also compilation scale; equivalent scale;
model scale; plotting scale; representative
fraction; reproduction scale; scaling;
x-scale; y-scale; graphical scale.
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scale checking—1. The process of determining
the scale of an aerial photograph, or more
correctly, the altitude above sca level which
best fits the print. 2. (stereocompilation)
The process of determining the scale of a
vertical photograph for points at a specific
elevation and the subsequent measuremert
of direction and distance therefrom.

scale error—See instrument error.

scale factor—A multiplier for reducing a dis-
tance obtained from a map by computation
or scaling to the actval distance on the
datum o% the map. Also, in the state
coordinate systems, scale factors are
applied to geodctic lengths to obtain grid
lengths, or to grid lengths to obtain geo-
detic lengths. Both are lengths on a sea
level datum, but the grigt lengths are
affected by the scale change of the map

projection.

scale indicator—A logarithmic scale devised as
a rapid and convenient method of deter-
mining the natural scale of a map from the
divisions marked on the graphic scales, or
from the intervals of latitude on a map.

scale of reproduction—-The enlaigement or
reduction ratio of an original to the fnal
copy. This ratio is expressed as a diameter,
percent, times (X), or a fraction. Also
called reproduction ratio; enlargement
factor; re(fuction factor. See also contact
size; diameter enlargement; percent of
enlargement /reduction; times (X) enlarge-
ment; make line.

scale-ratio mosaic—An assembly of photo-
raphic prints brought to a common scale
E projection printing to scale factors
obtained from map distances to allow the
best possible fit of contiguous photo detail.

scaling-1. Alteration of the scale in photo-
grammetric triangulation to bring the
model into agreement with a plot of
horizontal control. 2. Fitting a stereoscopic
model to a horizontal control plot. A step
in absolute orientation. Also called scaling

the model. 3. Determining the scale of a
photograph or graphic. 4. (cartography)

Sec cartometric scaling.

scaling the model—See scaling, definition 2.

scan positional distortion—In a panoramic
camera system, the displacement of images
of ground points from their expected
cylindrical positions caused by the forward
motion of the vehicle as the lens scans.

Scheimpflug condition—The requirement that
object, lens, and image planes intersect in a
common line for sharp focus in any direct
projection system.

Schott base-line measuring apparatus—A con-
tact, compensating base-line mcasuring
apparatus composed of three parallel bars,
the middle bar of zinc, the outer bars of
steel. One end of each steel bar is free; the
other end is fastened to an end of the zinc
bar, a different end for each steel bar. The
lengths of the bars are so proportioned
with respect to their coefficients of thermal
expansion that a constant distance is main-
tained between the frce ends of the steci
bars.

scintillation—See shimmer.

scissors inversor—See Peaucellier inversor.

screen—Sce halftone screen.

screen angle—((Photography) The angle which
the rows of halftone do:s make with the
vertical when rightreadi.g. The angle is
mcasured clockwise with O degrees at 1?
o’clock.

screening— See masking.

scribed plate—Sec scribed sheet.

scribed sheet—A scribing surface on which the
reproduction scribinlg has been completec'.

Also called scribed plate.

scriber—An instrument holding a scribing
point; used for scribing on coated plastics.
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Also called engraver; graver; scribing instru-
ment. Sce also engraver subdivider; recta-
graver; rigid tripod engraver; straight line
graver; swivel graver; turret graver.

scribing—The process of preparing a negative
which can be reproduced Ey contact
exposure. Portions of a photographically
opaque coating are removed from a trans-
parent base with specially designed tools.

scribing guide—See guide.
scribing instrument—See scriber.

scribing points—Needles or blades in various
diameters or cross-section shapes ground
and sharpened to prescribed dimensions.
Used in scribers for scribing on coated
plastics.

sea level-The height of the surface of the sea
at any time. Often used as a short expres-
sion tYor mean sea level. Sce also idcaf sea
level; mean sea level.

sea level contour—A contour line delineating
points at sea level.

sea level datum—See mean sea level.

sea level datum of 1929—-The current stand-
ard datum for geodetic leveling in the
United States, based on tidal observations
over a number of years at various tide
stations along the coasts.

sea level variation—Sca level varies from day
to day, from month to month, and from
year to year. This variation is attributed to
meteoro(ogical conditions and should not
be confused with the lunar tides.

scarch and rescuc chart—A chart designed
primarily for directing and conducting
search and rescue operations.

secant—(USPLS) A great circle which cuts the
true parallel of latitude at the first and fifth
mile stations.

sccant conic chart—See conic chart with two

standard parallels.

secant conic map projection—Sece conic map
projection with two standard parallels.

secant method—(USPLS) A method of deter-
mining the parallel of latitude for the
survey of a base line or standard parallel by
offsets from a great circle line which cuts
the parallel at the first and fifth mile
corners of the township boundary.

secator—Sec templet cutter.

secondary—1. See second great circle. 2. A
celestial body revolving around another
body, its primary.

secondary circle—Sce sccondary great circle.

secondary compilation—A specially prepared
matte plastic material used to depict uncor-
rected or discrete soundings in bathymetric
compilation.

secondary control point (SCP)-A point
photograpliically identifiable, positioned to
a high degree of accuracy using an average
of several hiran or shiran iorizontaly
controlled photographs. Seven to thirteen
controlled photographs, each containing
the point, are taken over each of four
qua(fri-directional passes intersecting
perpendicularly over the point.
Photogrammetric measurements are used to
determine the position of the point by
relating it to the hiran or shiran positional
nadir point on each photograph. These
positions are mathematically averaged to
obtain the most probable coordinates for
the point.

secondary great circle—A great circle perpen-
dicular to a primary great circle, such as a
meridian other than the prime meridian.
Also called secondary circle; secondary.

secondary grid—In areas covered by the Uni-
versal Transverse Mercator or Universal
Polar Stereographic grids but which for-
merly were covered by grids ncw con-
sidered obsolete, the obsoﬁte grid—called
the secondary grid—usually is indicated
also. This is a temporary procedure, the
purpose of which is to provide a common
id on companion maps of different ccales
and will gradually be discontinued. Also
cailed obsolete grid.
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tion stlation. usually marked and identified,
established to strengthen horizontal map
control. They are connected to the main-
scheme stations but are not considered as
being part of the main-scheme net. Often
used f}c))r providing means for checks and
for photogrammetric purposes.

secondary tide station—A tide station which is

ogcratcd for a short period of time to
obtain data for a specific purpose.

second-order bench mark—A bench mark con-

nected to the datum (usually mean sea
level) by continuous second-order leveling
or by a continuous combination of first-
order leveling and second-order leveling.

second-order leveling—Spirit leveling which

does not attain the quality of first-order
leveling, but does con?orm to the following
criteria: Lines between bench marks estab-
lished by first-order leveling to be run in
one direction, using ﬁrst-orcfcr instruments
and methods (or other lines to be divided
into sections, over which forward and
backward runnings arc to be made); the
closure in either case not to exceed 8.4 mm
times the square root of the length of the
line (or section) in kilometers (8.4 mm
VK), the equivalent of which is 0.035 ft
times the square root of the length of the
line (or section) in miles (0.035 ft VM).

second-order traverse—A survey traverse

which by itself forms a closed loop, or
which extends between adjusted stations of
first-order or second-order control surveys
and has a closing error in position of: 1
art in 10,000 or better as related to its
ﬁ:ngth. The following additional criteria are
prescribed for the attainment of the
required accuracy and precision: Probable
error of main-scheme angles not to exceed
t 3"'0; number of angle stations between
astronomic azimuths stations to be fifteen
to twenty five; discrepancy per main-
scheme angle station between astronomic
azimuths, not to exceed 2"'0;and probable
error of astronomic azimuths, not to
exceed t2'0
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angulation was at one time known as
secondary triangulation; changed in 1921
to primary triangulation, and in 1925 to
second-order triangulation. In 1957, new
classifications for this survey were prepared
by the Burcau of the Budget in cooperation
with Federal agencies concerned with
control surveys. Thcy are: Class 1. Areca
networks between arcs of the National
nctwork. Minimum specifications include
probable error of closure in length, 1 in
20,000; average triangle closure 1.5"; s/de
checks 2 - 4 times the tabular difference of
1" of log sine of smallest angle involved,
etc. Procedures are the same as for first-
order class 1i and class Il triangulation
except that the rejection limit for a single
observation is relaxed from 4" to 5"’ from
the inean of the 16 observations. Class Il.
Coastal areas, inland waterways, engineer-
ing and topograrhic control. Minimum
s?eciﬁcations include probable error of
closure in length 1 in 10,000; average
triangle closure 3"'; side checks 4 times the
tabular difference of 1" of log sine of
smallest angle involved. Procedures include
daytime observations, second-order instru-
ments, etc. This class of second-order
triangulation was formerly called second-
order triangulation prior to 1957.

second-order work—The des ignation given any

survey work of next-to-the-highest order of
accuracy and precision.

SECOR—A phase comparison electronic long

range distance measuring system used to
determine positions and orbits of satellites
or flight veﬁicles that contain the necessary
transponders. This term is an acronym for
“sequential collation of range.”

section—1. (USPLS) The unit of subdivision

of a township; normally a quadrangle one
mile square, with boundaries conforming to
meridians and parallels within establisied
limits. 2. (leveling) That portion of a line of
levels which is recorded and abstracted as a
unit. See also fractional section; half
section; quarter section; quarter-quarter
section.
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section corner—(USPLS) A corner at the
extremity of a section boundary.

sectional chart—A series of aeronautical charts
at a 1:500,000 scale covering the entire
United States, suitable for contact or visual

ﬂying.

sectorial harmonics—The set of spherical har-
monics which change from positive to
negative as a function of lon 'tuSe only. See
also tesseral harmonics; zonal harmonics.

secular aberration—The aberration due to the
motion of the center of mass of the solar
system in space. Also called aberration of
fixed stars.

secular perturbations—Perturbations to the
orbit of a planet or satellite that continue
to act in one direction without limii: in
contrast to periodic perturbacions which
change direction in a regular manner.

secular terms—In the mathematical expression
of an orbit, terms which are proportional
to time, resulting in secular perturbations.

selection overlay—A tracing of selected map
source detair compiled on transparent
material; usually described by the name of
the features or details depicted, such as
contour overlay, vegetation overlay. Also

called lift; pull up; trace.

selenocentric—Relating to the center of tiie
moon; referring to the moon as a center.
Also called lunicentric.

selenocentric coordinates—Quantities which
express the position of a point with respect
to the center of the moon.

selenodesy—That branch of applied mathe-
matics which determines, by observation
and measurement, the exact positions of
points and the figures and areas of large
portions of the moon’s surface, or the
shape and size of the moon.

selenodetic—Of or pertaining to, or deter-
mined by selenodesy.

selenographic—1. Relating to the physical
geography of the moon. 2. Specifically,
referring to positions on the moon
measurcd in latitude from the moon’s
equator and in longitude from a reference
meridian.

selenology—That branch of astrononiy that
treats of the moon, its magnitude, motion,
constitution, and the like.

selenotrope—A device used in geodetic
surveying for reflecting the moon’s rays to
a distant point, to aid in long-distance
observations. Compare with heliotrope.

self-leveling level—A level utilizing the action
of gravity in its operation. A prismatic
device, called a compensator, is an integral
part of the instrument which, once the
instrument has been roughly leveled, causes
the optical system to swing into proper
horizontal line of sight and to maintain
that position during readings at a given
station.

self-reading leveling rod—A rod with gradua-
tion marks designed to be read bty the
observer at the leveling instrument. Also

called speaking rod.

self-registering gage—Any tide or stream gage
which provides a continuous record ofg::ﬁe
variation of tide or stream level with the
passage of time and which will operate,
unattended, for a number of days. Also
called automatic gage.

semicontrolled mosaic—A mosaic composed
of corrected or uncorrected prints laid to a
common basis of orientation other than
ground control.

semidiameter—1. The radius of a closed
figure. 2. Half the angle at the observer
subtended by the visible disk of a celestial
body.

semidiameter correction—A correction due to
semidiameter, particularly that sextant
altitude correction resulting from observa-
tion of the upper or lower limb of a
celestial body, rather than the center of
that body.
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or rclated to approximately half-a-day.

semidiurnal constituent—A tidal constituent
that has two maximums and two mini-
mums each constituent day.

semimajor axis—One-half the longest diameter

of an ellipse. Also called mean distance.
semiminor axis—One-half the shortest
diameter of an ellipse.

sensibility —(spirit level) See sensitivity.

sensible horicon—That circle of the celestial
sphere formed by the intersection of the
celestial sphere and a plane through any
point, sucfl as the eye of an observer, and
perpendicular to the zenith-nadir line.

sensitive altimeter—See barometric altimeter.

sensitivity —(spirit level) The accuracy and
precision which a spirit level is capable of
producing. Sensitivity depends on the
radius o% curvature of its longitudinal
sectivii; the ionger the radius, l:ﬁe more
sensitive the level. Sensitivity is rated by
cquating the linear length of a division
etween graduation marks on the level tube
and its angular value at the center of
curvature of the tube. Also called sensi-

bility.
sensitometric curve—See characteristic curve.

sensitometry--The measurement of the re-
sponse of a photosensitive material to the
action of light.

sensor—A technical means to extend man’s
natural senses. Also a sensing device or
equipment which detects and records in thc
form of imagery, the energy reflected or
emitted by environmental areas, features,
objects, and events, including natural and
cuftural features and hysica% phenomena,
as well as manmade g’,atures, objects and
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clectromagnetic, including the visible and
invisible portions of the spectrum,
chemical, biological, thermal, or mechani-
cal, including sound, blast, and carth
vibration.

sensor simulator materials—Those terrain
models or maps, factorcd transparencies or
radar reflectivity plates developed or
produced from mapping, charting,
geodetic, and/or intelligence data or
compilations for use in weapon system or
navigation simulators or trainers.

sensor simulation system—A device, such as
navigation simulator or trainer, in which
specific types of sensor simulator materials
are utilized for training purposes. Sce also
sensor simulator materials.

September equinox—See autumnal equinox.
series—Sce coordinated series; map series.

series designation—A descriptive title, a num-
ber, or a combination of a letter and
number, used individually or collectively to
identify a group or fami(y of maps, charts,
or related publications.

series specifications—See cpecifications.

set—1. The direction toward which the
current flows. Usually indicated in degrees
truc or points of the compass. 2. A group
of rcproducibles from which a map or chart
can be lithc')Fra(liphed. 3. To cross the visible

e

horizon wh escending.

set-back—The horizontal distance from the
fiducial mark on the front end of a tape or
art of tape, which is in use at the time,
Eack to the point on the ground mark or
monument to which the particular measure

is being made.

set forward—See set-up.

set-up—1. The instrument (transit or level)
placed in position ard leveled, ready for




contours or hachures in combination with
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called instrument station. 2. In base-line
measurements, the horizontal distance
from the fiducial mark on the front end of
a tape or part of tape which is in use at the
time, measured in a forward direction to
the point on the ground mark or monu-
ment to which the particular measure is
being made. Also called set forward.

sexagesimal system—A system of notation by
increments of 60; as the division of the
circle into 360°, cach degree into 60
minutes, and each minute into 60 seconds.

sextant—A double-reflecting instrument for
measuring angles, primarily altitudes of
celestial bodies. As originally used, the
term applied only to instruraents having an
arc of 60° (and a range of 120°), from
which the instrument derived its name. In
modern practice the term applies to similar
instruments, regardless of range. See also
bubble sextant; hydrographic sextant;
marine sextant; octant; quadrant; quintant;
surveying sextant.

sextant altitude—The angular distance of a
celestial body above the visible horizon, as
indicated by a sextant, corrected for instru-
mental and personal errors only.

sextant chart—A chart with curves enabling a
graphical solution of the threc-point
problem rather than using a three-arm
protractor.

shaded relief-A cartographic technique that
provides an apparent three-dimensional
configuration of the terrain on maps and
charts by the use of graded shadows that
would be cast by high ground if light were
shining from the northwest. Shadc:Frclicf is
usually used in combination with contours.

Compare with hill shading.

shaded-relicf map—A map on which
hypsography is made to appear three-
dimensional by the usc of graded shadow
cffects. Generally, the features are shaded
as though illuminated from the northwest.

the shading.

shade error—That error of an optical instru-
ment due to refraction in the shade glasses.

shadow projector—An optical device devel-
oped for checking dimensional accuracy of
the various casts of relief models.

sheer—Transformation of a rectangle into a
parallelogram.

sheet—A single map, cither a complete map in
one sheet, or belonging to a series.

sheet lines—See neatlines.

shimmer—An atmospheric cffect due to
atmospheric turburcnccs. It may be more
criticaf in photographic observations of
celestial objects than refraction. The
shimmer makes the image fluctuate rapidly.
It averages out in the case of long
cxposures but is serious in case of flashes.
Shimmer affects both right ascension and
declination in a random manner and, unlike
regular refraction, is not zero at the zenith.
Also called scintillation.

ship-to-shore triangulation—~A method of tri-
angulation involving simultaneous observa-
tions from three shore stations on a target
carried by a ship offshore of the middle
station. The middle station must be visible
from each of the two end stations. Often
shortened to ship-shore triangulation.

shiran—An electronic distance-measuring
system for measuring distances with
geodetic accuracy from an airborne station
to each of four ground stations. This term
is an acronym f%rr “S-band high precision
short-range electronic navigation.”

shoot—1. (astronomy; surveying) To make an
observation with an instrument. 2.
(%}\otogra[})‘hy) A slang term used to denote
photographing copy, such as a map
manuscript, with a copy camera.

shop calibration—Ac(if'ustmems to precision
instruments made in an instrument
maintenance shop having a limited amount
of specialized testing equipment.
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of pulse-type transmissions from two or
more fixed stations to measure slant-range
distance from the stations. The term is an
acronym for the phrase ‘“short-range
navigation.”

shoran~controlled photography—A method by
which the positions of aircraft are
determined by distance measurements to
two shoran ground stations simultaneously
with photographic exposures.

shoran-line crossing—A method of determin-
ing distance between two points by flying
across the adjoining line.

shoran range—The maximum possible operat-
ing distance between shoran aircraft and
ground stations as limited by flying height,
ground-station elevation, terrain, and earth
curvature.

shoran reduction—The computation process
of converting from a shoran-distance
reading to an equivalent geodetic distance.

shoran trilateration—A method of extendin
horizontal control in which the sides o%
appropriate figures are measured by the
sﬁoran linecrossing method.

shoran-wave path—The path taken by the
shoran wave as it travels from the mobile
(airborne or shipborne) station to the
ground station.

short arc—A small portion (usually less than
half) of the orgital arc traversed by a
satellite in making one revolution about the
earth.

short arc reduction method—A computational
procedure in which only short arcs of the
satellite orbit are emproyed in order to
minimize the effects of secular and long
period perturbations.

short period ]Eerturbations—l’eriodic perturba-

tions in the orbit of a lplanet or satellite
which execute one complete periodic varia-
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short rod—A level rod, usually a Philadelphia
rod, permitting readings of seven feet or
less. Contrasted with long rod.

side equation—A condition equation which
expresses the relationship between the
various sides in a triangulation figure as
they can be derived by computation from
one another.

side-equation tests—Side-equation tests are a
modification of side equations which are
helpful to geodetic field parties in checking
the accuracy of observations and in loca-
ting the points where horizontal-direction
observations may be in error.

side lap—The overlap between photographs in
adjacent parallel flight strips.

side line—Applied to a strip of land such asa
street or rightof-way, it defines the
boundaries of that strip; not applied to the
ends of a strip.

side-looking airborne radar (SLAR)—An air-
borne radar, viewing at right angles to the
axis of the vehicFe, which produces a
presentation of terrain or moving targets.

side shot—A reading or measurement from a
survey station to locate a point which is
not intended to be used as a base for the
extension of the survey. A side shot is
usually made for the purpose of determin-
ing the position of some object which is to
be shown on the map.

side-sight—A sight made with the transit to a
point not on the line of traverse. It may be
a side shot or an observation to locate an
in-and-out station, an azimuth mark, or an
intersected point.

sidereal-Of or pertaining to the stars.
Although sidereal generally refers to the
stars and tropical to the vernal equinox,
sidereal time and the sidereal day are based
upon the position of the vernal equinox
relative to the meridian.
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e Upper DIanci of a given meriaian to 1ts
next successive transit across the upper
branch of the same meridian. Also called
equinoctial day.

sidereal focus—The position of the principal
focal plane of a lens system. A camera or
telescope is in sidereal focus when incident
rays from a great distance come to a focus
in the plane of the photographic plate or of
the reticle. Also calﬁ:d solar focus.

sidereal hour angle (SHA)—Angular distance
west of the vernal equinox; the arc of the
celestial equator, or the angle at the
celestial pole, between the hour circle of
the vernai) equinox and the hour circle of a
point on the celestial sphere, measured
westward from the hour circle of the vernal
equinox through 360°.

sidereal tnonth—The interval of time between
two successive passages of the moon past a
fixed star.

sidereal period—1. The time taken by a planet
or satellite to complete one revolution about
its primary and as referred to a fixed star. 2.
Specifically, the interval between two suc-
cessive returnsof an earth satellite in orbit to
the same geocentric right ascension.

sidereal time—Time based upon the rotation
of the earth relative to the vernal equinox.

sidereal year—The period of one apparent
revolution of the earth around thz sun,
with respect to the fixed stars, with an
accepted value of 365 days, 6 hours, 9

r ' utes, 9.5 seconds in 1900; and increas-

o at the rate of 0.0001 second annually.

sight—Observation of the altitude, and
sometimes also the azimuth, of a celestial
body for a line of position; or the data
obtained by such observation.

sight line—See line of collimation.

sight rod-See range pole.

signal lamp —-A compact, portable, battery-
operated electric lamp used as a target for
cEservations on surveys of high precision
(usually on first- and second-order geodetic
triangulation). The parabolical reffector is
mounted in a special case to facilitate
pointing and adjusting.

simple conic chart—A chart on a simple conic
projection.

simple conic map projection—A conic map

projection in which the surface of a sphere
or spheroid, such as the earth, is conceived
as J)eveloped on a tangent cone, which is
then spread out to form a plane.

simple harmonic motion—The projection of
uniform circular motion on a diameter of
the circle of such motion.

simple pendulum—A theoretical concept: a
heavy particle suspended from a fixed
point by a fine thread which is inextensible
and without weight. A simple pendulum
cannot be realized in actual work. A
simple pendulum is, however, the basis
of reductions of observations made with
an actual pendulum. Those observations
have corrections applied to them to
obtain results which would have been
produced by an equivalent simple
pendulum.

Simpson’s 1/3 rule—A mathematical express-
ion for determining areas between an
irregular boundary and a traverse line
where equally spaced offset measurements
have been taken.

simultaneous altitudes—Altitudes of two or
more celestial bodies observed at the same
time.

simultaneous double line—See simultaneous
level line.

simultaneous level line—A line of spirit level-
ing composed of two single lines run over
the same route, both in the same direction,




simultaneous mode—A satellite method for
determining the position of an unknown
station by the simultancous ranging from
three stations of known position and the

- unknown station, or simultaneously
observing direction from two stations of
known position and the unknown station,
and mathematically reducing the data to
‘solve for a line or surface of position of the
unknown. This technique permits position
determination independent of a satellite’s
orbital parameters.

simultaneous observations—(satellite) Obser-
vations of a satellite that are made from
two or more distinct points or tracking
stations at exactly the same time.

single astronomic station datum orientation—
The orientation of a geodetic datum by
accepting the astronomically determined
coordinates of the origin and the azimuth
to one other station without any correc-
tion.

single-base method—A technique of baro-
metric leveling utilizing two barometers.
One barometer is designated as a base and a
second, or roving, barometer is used to
determine pressures at specific points. Time
and pressure are recorded at each position
occupied by the roving barometer and time
and pressure are recorded every five
minutes by the base barometer. Data are
reduced to elevations by office computa-
tions.

single-heading radar prediction—A radar pre-
giction made for a single aircraft position
or from one specific point in relation to
the target. It may be either an experience
or an analytical prediction.

single-model instrument—A general class of
stercoscopic plotting instruments with a
capability for projecting a single stereo-
model per set-up. This class ofg plotter is
designed for compilation only and is
dependent upon supplementary photo-
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single-point transfer instrument—Any instru-

ment used for the transfer of planimetric
detail from a single photograph. These
instruments are of two general types,
reflecting projector and camera lucida.

singlc projector method—See one-swing

method.

single proportionate measurement—A method

of proportioning measurcments in the
restoration of a lost corner whose position
is determined with reference to alinement
in one direction. Examples of such corners
are—quarter-section corners on the linc
between two section corners, all corners on
standard parallels, and all intermediate
positions on any township boundary line.
The ordinary zeld problem consists of
distributing the excess of deficiency
between two existent corners in such a wa
that the amount given to each interval shaﬁ
bear the same proportion to the whole
difference as the record length of the
interval bears to the whole record distance.
After having applied the proportionate
difference to the record length of each
interval, the sum of the several parts will
equal the new measurement of the whole
distance.

single-target leveling rod—Any target rod

having graduations on one face only.

sinusoidal map projection—A particular type

of the Bonne map projection, employing
the equator as the standard parallel, and
showing all geographic parallels as trul

spaced parallel straight lines, along whicK
exact scale is preserved. This is an
equal-area map projection. It is also known
as the Mercator equal-area map projection
and as the Sanson-Flamsteed map
projection.

siphon barometer—A mercury barometer
consisting of a column of mercury in a glass
tube which is bent so as to have two
vertical branches, one about one-fourth the




displaced by the mercury, but the shorcer
branch is left open, and the mercury is
thereby subjected to atmospheric pressure.
The difference of the height of the mercury
in the two branches is a measure of the
atmospheric pressure.

situation map—A map showing the tactical or
administrative situation at a particular
time.

sixteenth-section corner—(USPLS) See
quarter-quarter section corner.

size-1. To coat with any of the various
glutinous materials used for filling the
pores in the surface of paper, fiber, orof a
mosaicking board. 2. To calculate the
measurcments required in photographing a
map to a desired scale.

sizing the litho—An operation performed in
order to determine the actual measurement
of the original lithographic maps to be used
as source for a map revision in order to
determine what distortion and changes of
dimensions are necessary to fit the old map
inside the new projection.

made from loose,

sketch map-A map
information

uncontrolled surveys. The
thercon is generally sparse.

sketchmaster—A form of camera lucida that
permits superimposition of a rectified
virtual image of a photograph over a map
manuscript. See also oblique sketchmaster;
vertical sketchmaster; universal sketch-
master; universal analog photographic recti-
fication system.

skewed map J)rojection—Any standard pro-
jection used in map or chart construction
which does not conform to a general
north-south format with relation to the
ncatlines of the map or chart.

slant range—The line-of-sight distance
between two points not at the same
elevation.
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station. Often shortened to slave. Also
called remote station; remote.

slope—See gradient.

slope angle—The angle between a slope and
the horizontal.

slope chaining—See slope taping.

slope correction—1. (hydrographic survey)
The correction applied to soundings erro-
ncously positioned as a result of an echo-
sounder receiving its initial return from a
point upslope from its recorded position. 2.
(land survey ) See grade correcticn.

grade

slope correction of
correction.

tape—See

slope taping—Taping wherein the tape (or
chain) is held as required by the slope of
the ground, the slope of the tape measured,
and the horizontal distance computed. Also
called slope chaining.

slot cutter—Sece templet cutter.

slotted templet—A templet on which the
radials are represented as a slot cut in a
sheet of cardboard, metal, or other
material.
slotted-templet slotted-templet
triangulation.

plot—See

slotted-templet triangulation—A graphical
radial triangulation made by the use of
slotted templets. Also called slotted-
templet plot.

small circle—A circle on the surface of the
earth, the plane of which does not pass
through the earth’s center.

small-scale map—A map having a scale
1:600,000 or smaller.

smooth sheet—A final plot of field control
and hydrographic development such as:
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snap marker—See point marker.

Snell’s law of refraction—This Jaw states that
the sine of the angle of incidence divided
by the sine of the angle of refraction equals
a constant termed the index of refraction
when one of the media is air. The index of
refraction can also be explained as the ratio
of the velocity of light in one medium to
that in another.

solar altitude—Angular distance of the sun
above the horizon.

solar attachment—An auxiliary instrument
which may be attached to an engineer’s
transit, permitting its use as a solar
compass.

solar day—1. The duration of one rotation of
the earth on its axis, with respect to the
sun. This may be either a mean solar day,
or an apparent solar day, as the reference is
the mean or apparent sun, respectively. See
also apparent solar day; mean solar day. 2.
The duration of one rotation of the sun.

solar declination—Angular distance of the sun
exlpressed in degrees north or south of the
celestial equator; it is indicated as (+) when
north and (—) when south of the equator.
Also called declination of the sun.

solar eclipse—The obscuration of the light of
the sun by the moon. A solar eclipse is
partial if the sun is partly obscured; total if
the entire surface is obscured; cr annular if
a thin ring of the sun’s surface appears
around the obscuring body.

solar eclipse method—A means of determining
the angular distance between two observers
aleng the center line of the path of a solar
eclipse.

solar ephemeris—A daily tabulation of astro-
nomic positions of the sun.

use in public land surveys. An observation
is made with the solar attachment ard the
direction of true north determined, a right
angle is turned and a line extended 40
chains, where the process is repeated. The
series of lines so established, with a slight
change in direction every half-mile, closely
approaches a true parallel.

solar occultation—An occultation of the sun
by the moon.

solar parallax—The angle subtended by the
equatorial radius of the earth at a distance
ot one astronomic unit (i.e., the equatorial
horizontal paraliax of the sun).

solar-radiation pressure—A perturbation of
high flying artificial satellites of large
diameter. The greater part is directly from
the sun, a minor part is from the earth,
which is usually divided into direct
(reflected) and indirect terrestrial
(radiated) radiation pressures.

solar time—1. Time based upon the rotation
of the earth relative to the sun. 2. Time on
the sun.

solar transit—A regular transit to which has
been added a solar attachment, which effects
the instantaneous mechanical solution of the
astronomical triangle (sun-zenith-pole) and
permits tlie establishment and surveying of
the astronomic meridian or astronomic
parallel directly by observation.

solar year—See tropical year.

solid angle—The integrated angular spread at
the vertex of a cone, pyramid, or other
solid figure.

solstice—One of two points of the ecliptic
farthest from the cerestial equator; one of
the two points on the c;‘estial sphere
occupied by the sun at maximum
declination. Also called solstitial point. See
also surmmer solstice; winter solstice.
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solstitial colure—The hour circle through the
solstices.

solstitial point—See solstice.

sonar—1. A sonic device used primarily for
the detection and location ogunderwater
objects. 2. A system for determining dis-
tance of an underwater object by measur-
ing the interval of time between trans-
mission of an underwater sonic or
ultrasonic signal and return of its echo.
This term is derived from the words “sound
navigation and ranging.”

sonic depth finder—See echo sounder.

sortie—An operational flight by one aircraft;
also, photography obtained on a flight.

sortic plot—See photo index.

sounding—1. The measured or charted depth
of water. 2. A measurement of the depth of
water expressed in feet or fathoms and
reduced to the tidal datum shown in the
chart title. See also depth; depth number.
3. In geophysics, any penetration of the
naturaF environment for scientific observa-
tion. See also echo sounder; echo sounding;
lead line; off sounding; on sounding; wire

drag.

sounding datum-The plane to which sound-
ings are referred.

sounding pole—A round, wooden pole, 15
feet long used for shoal water soundings. It
is graduated in feet and half-feet from the
center towards both ends and numbered
consecutively from the ends toward the
center.

source map—The map used for the selection
of map or chart detail.

source material-Data of any type required
for the production of maps and charts
including, but not limited to, ground con-
trol, aerial and terrestrial photographs,
sketches, maps, and charts; topographic,
hydrographic, hypsographic, magnetic,

—a

geodetic, oceanographic, and meteor-
ological information; intelligence
documents and written reports pertaining
to natural and manmade features of the
area to be mapped or charted.

southbound node—See descending node.

south declination—See declination, definition
3.

south geographical pole~The geographical
pole in the southern hemisphere, at latitude
90°S.

south geomagnetic pole-The geomagnetic
pole in the southern hemisphere.

south magnetic pole—The magnetic pole in
the southern hemisphere.

south point—See celestial maridian, . |

A
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south polar circle—See Antarctic Circle.
southing—See latitude difference.

space coordinates—(photogrammetry) Any
general three-dimensional coordinate
system used to define the position of a
oint in the object space, as distinguished
From the image of the point on a

photograph.

spacecraft—Devices, manned and unmanned,
which are designed to be placed into an
orbit about the earth or into a trajectory to
another celestial body.

space motion—Motion of a celestial body
through space. See also proper motion;
radial motion.

space-polar coordinates—A system of coordi-
nates by which a point on the surface of a
;phere is located in space by (1) its distance
rom a fixed point at the center, called the
pole; (2) the colatitude or angle between
the polar axis (a reference line through the
pole) and the radius vector (a straight line
connecting the pole and the point); and (3)
the longitude or angle between a reference
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plane through the polar axis and a plane
through the radius vector and polar axis.

spading—Removing scribe coating from the
base material by use of a wide flat blade.

spatial model—See stereoscopic image.
speaking rod—Sce self-reading leveling rod.

special area (SA) annotation—A structure or
group of structures possessing unique
hysical characteristics, but whose area or
ﬁncar dimensions do not qualify for
application of one of the radar signif{cancc
analysis codes.

special meander corner—(USPLS) A meander
corner established at the rnargin of a lake in
those cases where a quarter-section line
crosses the lake. Sec also meander corner.

special purpose map-Any map designed
primarily to mect specific requirements.

specifications—The rules, regulations, sym-
bology, and a comprchensive set of
standards which have been established for a
particular map or chart series or scale
group. Specifications vary with the scale
ana the purpose of the graphic.

specific force—The difference between the
inertial acceleration and gravitation acting
on a body. The physical gravity sensed by
accelerometers. All spirit levels are normal
to the specific force vector.

specular reflection—(optics or microwave
theory) The type of reflection
characteristic of a highly polished plane
surface from which all rays are reflected at
an angle equal to the angle of incidence.
Contrasted with diffuse rc&ection.

speed—(photography) The response or sensi-
tivity of the material to light, often
expressed numerically according to one of
several systems (ecg, H and D, DIN,
Scheiner, and ASA exposure index). See
also relative aperture.

speed of lens—See relative aperture.

sphere—A body or the spacc bounded by a
spherical surface. See also celestial sphere;

228

oblique sphere; parallel sphere; right
sphere; terrestrial sphere.

spherical aberration—An aberration caused by

rays from various zones of a lens coming to
focus at different places along the axis.
This results in an object point being imaged
as a blurred circle.

spherical angle—The angle between two inter-

secting great circles.

spherical coordinates—A  system of polar

coordinates in which the origin is the
center of a sphere and the points all lic on
the surface of the sphere. The polar axis of
such a system cuts *"e sphere at its two
poles. In photogammetry, spherical
coordinates arc useful in defining the
relative orientation of perspective rays or
axes and make it possible to state and
solve, in simple K)rms, many related
problems.

spherical excess—The amount by which the

sum of the three angles of a triangle on a
sphere exceeds 180°. In geodetic work, in
the computation of triangﬁ:s, the difference
between spherical angles and spheroidal
angles is generally neglected; spherical
angles are used, and Legendre’s theorem is
applied to the distribution of the spherical
excess. That is, approximately one-third of
the spherical excess of a given spherical
triangfc is subtracted from each angle of
the triangle.

spherical harmonics—Trigonometric terms of

an infinite series used to approximate a
two- or three-dimensional function of
locations on or above the earth.

spherical lens—A lens in which all surfaces are

segments of spheres.

spherical triangle—The closed figure formed

when any three points on the surface of a
sphere are joined by arcs of great circles.

spheroid—1. (gencral) Any figure differing

slightly from a sphere. 2. (geodesy) A
mathematical figure closely approaching
the geoid in form and size and used as a
surface of reference for geodetic surveys.
Sce also Australian National spheroid;
Bessel spheroid (ellipsoid); Clarke spheroid
(ellipsoid) of 1866; Clarke spheroid
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(ellipsoid) of 1880; ellipsoid of rotation;
Everest spheroid (ellipsoid); Hayford sphe-
roid (ellipsoid); International elli soi(f of
reference; Krasovsky spheroid (ellipsoid);
oblate spheroid; prolate spheroid.

spheroid junction—An accentuated line on a
map or chart, separating two or more major
grids which are based on different
spheroids.

spheroid of reference ~See reference spheroid.

spheroidal angle—An angle between two
curves on a spheroid; measured by the
angle between tEcir tangents at the point of
intersection.

spheroidal excess—The amount by which the
sum of the three angles of a triangle on a
spheroid exceeds 180°. See also spherical
excess.

spheroidal triangle~A triangle on the surface
of a spheroid.

spherop—An equipotential surface in the
normal gravity field of the earth. Also
called spheropotential surface.

spheropotential surface—See spherop.

spider templet—A mechanical templet which
is formed by attaching slotted steel arms,
representing radials, to a central core. The
spider templet can be disassembled and the
parts used again. Also called mechanical
arm templet.

spider-templet  plot—Sce spider-templet  tri-
angulation,

sprder-templet  triangulation—A graphical
radial triangulation made by the use of
spider templets. Also called spider-templet
plot.

spiral curve—(route surveying) A curve of
uniformly varying radius connecting a
circular curve and a tangent, or two circular
curves whose radii are, respectively, longer
and shorter than its own extreme ragii.
Also called easement curve; transition
curve,

spiral to spiral (SS)—A common point be:
tween two spirals.

spirit level-A closed glass tube (vial) of
circular cross section, its center line also
forming a circular arc, its interior surface
being ground to precise form; it is filled
with ether or Fiquid of low viscosity
enough frec spacc being left for the
formation of a bubble of air and gas. Sce
also bubble level; chambered spirit level;
circular level; hanging level; latitude level;
level trier; plate leveﬁ reversible level; rod
level; striding level; telescope level.

spirit level axis—The line tangent to the
surface of a spirit-level tube (vial)
against which the bubble forms, at the
center of the graduated scale of the level,
and in the plane of the longitudinal axis of
the tube (vial) and its center of curvature.
Also called axis of level; axis of the level

bubble; bubble axis.

spirit leveling—The determination of cleva-
tions of points with respect to each other
or with respect to a common datum, by use
of a leveling rod and an instrument using a
spirit level to establish a horizontal line of

sight.

spirit level wind—Lack ot parallelism between
the axis of a spirit level vial and the line
joining the centers of its supports. When
wind (pronounced to rhyme with find) is
rrcscnt the bubble will respond with a
ongitudinal movement when the spirit
level is rocked on its supports.

split camera—An assembly of two cameras
disposed at a fixed overlapping angle rela-
tive to cach other. Also called split-vertical
camera.

split photography—Aerial photography taken
using a split camera installation. Also called
convergent photography; split-vertical
photography.

split-vertical camera—Sec split camera.

split-vertical photography—See split photog-
raphy.

spot elevation—A point on a map or chart
whose height above a specified reference
datum is noted, usually by a dot or a small
sawbuck and elevation value. Elevations are
shown, wherever practicable, for road forks
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and intersections, grade crossings, summits
of hills, mountains, and mountain passes,
water surfaces of lakes and ponds, stream
forks, bottom elevations in depressions,
and large flat areas. Also called spot height.
See also checked spot elevation; elevation;
unchecked spot elevation.

spot height—See spot elevation.

spot prediction—A single heading radar pre-
diction intended to portray, as nearly as
possible, a comprehensive analysis of the
radarscope at a precise geographic location.

spring balance—An accessory of taping and
base measuring apparatus which is used in
applying proper tension to a tape.

spur line of levels—A line of levels run as a
branch from the main line of levels, either
for the purpose of determining the eleva-
tions of marks no: conveniently reached b
the main line of levels or to connect wit
tidal bench marks or other previously
established bench marks in obtaining checks
on old leveling either at the beginning or
end of a line of levels or at intermefiate
junctions along the new line of levels.

spur traverse—Any short traverse that
branches off the established traverse to
reach some vantage point or position. Also
called stub traverse.

stablized mount—A mount controlled by a
gyroscope vertical reference unit designed
to maintain a mapping or positional camera
or other devices such as TPR antenna in a
near vertical orientation independent of
aircraft pitch and roll.

stable base—A general term applied to
mapping materials possessing a high degree
of dimensional stability.

stable base film—Any film having a dimen-
sionally stable base which is suitable for
aerial mapping photography 23d map
production. Usually referred to by its
commercial name.

stable gravimeter—A gravimeter having 2
single weight or a spring such that the
sensitivi? is proportional to the square of
its period.
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stable-type gravimeter—A gravity meter which
uses a high order of optical and/or
mechanical magnification so that a change
in position of a weight or associated
property is measured directly.

stadia—A graduated rod used in the determin-
ation of distance by observing the intercept
on the rod subtending a small known angﬁ‘e
at the point of observation. In practice, the
angle is usually defined by two fixed lines
in the reticle of a telescope (transit or
telescopic alidade). The term stadia is also
used in connection with surveys where
distances are determined with a stadia, as
stadia survey, stadia method, stadia
distance, etc.; also used to designate parts
of the instrument used, as stadia wires. See
also horizontal stadia.

stadia circle—See Beaman arc.

stadia constant—(leveling) The ratio which is
multiplied by the stadia interval to obtain
the length of a sight in meters. Also, the
ratio by which the sum of the stadia
intervals ot all sights of a run is converted
to the length of the run in kilometers.

stadia diagram—A chart or drawing which
provides a means for rapid field reduction
of stadia readings. Usua.lf it is prepared on
cross-section paper and drawn to the scale
of the survey Eeing performed.

stadia intercept—See stadia interval.

stadia interval—(leveling) The length of rod
subtended between the top and bottom
crosswires in the leveling instrument as seen
projected ﬁainst the gacc of the leveling
rod. Also called stadia intercept.

stadia rod—See stadia.

stadia slide rule—The most rapid method of
reducing stadia readings is by the use of a
slide rule which has, in additicn to the
cxdinary scale of numbers (logarithms of
the distances), two scales especially con-
structed for stadia work, one consisting of
values of log cos? a and the other of log %
sin 2 a tor different values of a. On some

rules, the values of a range from 0°34' to
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45°: on others, from 0°03' to 45°. In some
forms the horizontal distance is read
directl)l; in others the horizontal correction
(1-cos?) or sin’ is given. A 10-inch slide
rule gives results sutficiently accurate for
all orginary purposes.

stadia traverse—A traverse in which distances
are measured by the stadia method.

stadia trigonometric leveling—A technique of
extending supplemental vertical control in
areas of mocﬁarate or low relief. Distances
are measured by stadia methods and can be
done with planetable, transit, or theodolite.
Field work is reduced to usable form by
trigonometric computations.

stadimeter—An instrument for determining
the distance to an object of known height
by measuring the angle subtended at tne
ogservcr by the object. The instrument is
graduated directly in distance. See also
range finder.

staff gage—The simplest form of tide or stream
age consisting of a graduated staff securely
%astened to a pole or other suitable support.
It is so designed that a segment of the staff
will be bj:w lowest low water when
mounted and the remainder will be above
water and positioned for direct observations
from shore or some other vantage point.

Stampfer level-A name given a type of
leveling instrument having the telescope
tube so mounted that it could be moved in
a vertical plane about a horizontal axis,
involving the use of a striding level and a
micrometer screw.

standard—An exact value, a physical entity, or
an abstract concept, established and defined
by authority, custom, or common consent
to serve as a reference, model, or rule in
measuring quantities or qualities, establish-
ing practices or procedures, or evaluating
results. A fixed quantity or quality.

standard-accuracy map—A map which com-
plies with the United States National Map
Accuracy Standards.

standard automatic tide gage—A chronograph
used whnere extended time readin ofg:i(ral
changes are required. The rise and fall of the
tide is communicated by a wire (attached
to a float) to a worm screw on the gage,
which moves a pen transferring the data to
a permanent paper record.

standard-content map—A map that represents
natural and manmade features according to
current standards and specifications.

standard corner—(USPLS) A corner on a
standard parallel or base line.

standard deviation—Tlie square root of the
quantity obtained by dividing the sum of
the squared deviations by the number of
deviations minus one.

standard elevation—An adjusted elevation
based on the sea level datum of 1929,

standard error—The square root of the
quantity obtained by dividing the sum of
the squared errors by the number of errors
minus one.

standard indexing system (SIS)—A system
developed for use within the Department
of De&nse for the indexing of all aerial
photography held at national level. Aerial
photograﬁhic missions are plotted on
acetate sheets covering one-degree squares
of the world at a scale of 1:250,000.

standard line—(USPLS) Any base line,
standard parallel, principal meridian, or
guide meridian.

stand:rd meridian—1. The meridian used for
determining standard time. 2. A meridian
of a map(frojection, along which the scale
is as stated.

standard of length—A physical representation
of a linear unit that is approved by
competent authority.

standard parallel-1. (USPLS) An auxiliary
governing line established along the
astronomic parallel, initiated at a selected
township corner on a principal meridian,
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base line, on which st:ndard township,
section, and quarter-scction corners are
established. Also called correction line.
Standard parallels, or correction lines, are
established for the purpose of limiting the
convergence of range lines from the south.
2. A parallel of latitude which is used as a
control line in the computation of a map
projection. 3. A parallel of latitude on a
map or chart along which the scale is as
stated for that map or chart.

standard port—Sce reference station.

standard quadrangle—A quadrangle of a spe-
cific series, conforming with the systematic
pattern of the series.

standard station - See reference station.

standard survey—A survey which, in scale,
accuracy, and content, satisfies criteria
pruscribed for such a survey by competent
ahority.

standard tension—(taping) That tension or
pull at which a tape was standardized.

standard time—Mean solar time for a selected
meridian adopted for use throughout a belt
or zone.

standardization—The comparison of an instru-
ment or device with a standard to deter-
mine the value of the instrument or device
in cerms of an adopted unit.

star chart—A chart or map of the celestial
sphere showing principal stars which are
useful for observations for navigation or
field astronomy.

star occultation method—A means of deter-
mining the distance between two observers
at approximately the same latitude by
observations of the times of the eclipsing
(or occultation) of a star by the same point
on the limb of the moon.

star trail-A streak-like image of a star
recorded on a stellar platc by a photo-
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tion of the earth.

starting control-Control available for the
absolute orientation of the first plate pair
along a line of flight for which control is to
be extended.

state basc map—A base map of the area of a
state as the unit used as a base upon which
data of a specialized nature are compiled or
overprinted.

state coordinate systems—The planc-rectangu-
lar coordinate systems established by the
United States Coast and Geodetic Survey,
one for each state in the United States, for
use in defining positions of geodetic sta-
tions in terms OF plane-rectangular (x and
y) coordinates. Also called state system of
plane coordinates.

state system of plane coordinates—See state
coordinate system.

static gravity meter—A type of gravity instru-
ment in which a linear or angular dis-
placement is observed or nulled by an
opposing force.

static map—A map that portrays information
as of asingle date or time. Contrasted with
dynamic map.

station—1. (general) A definite point on the
earth whose location has been determined
by surveying methods. [t may or may not
be marked on the ground. A station usuall
is defined by the addition of a term whicK
describes its origin or purpose. Usually
marked on the ground by a monument of
special construction, or by a natural or
artificial structure. 2. (routc survey) Any
point whose position is given by its total
distance from the starting hub; also, each
stake set at 100-foot intervals along a route
survey. See also A-station; astronomical
station; auxiliary station; B-station; base
station; camera station; control station;
data-acquisition station; drift station;
eccentric station; gravity reference station;
gravity station; ground station; horizontal
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control station; in-and-out station; inter-
section station; Laplace station; magnetic
station; main-scheme station; master sta-
tion; plus station; Frimary tide station;
projector station; reference station; resec-
tion station; secondary station; secondary
tide station; set-up; slave station; stream-
gaging station; subordinate station; sub-
sic%iary station; supplemental station; taping
station; tide station; tracking station;
traverse station; triangulation station.

station adjustinent—The adjustment of angle
measurcments at a triangulation or traverse
station to satisfy local requirements (such
as horizon closure) without regard to obser-
vations or conditions at other points. Also
called local adjustment.

station error—Sec deflection of the vertical.

station mark—A mark on the ground, either a
monument of spccial construction, or a
natural or artificial object, which pinpoints
the location of a survey station. Sec also
mark, definition 2.

station pointer—Sec thre=-arm protractor.

stationary field—Any natural field of force, as
a gravimetric or magnetic field.

stationary orbit—An orbit in which the satel-
lite revolves about the primary at the
angular rate at which the primary rotates
on its axis. From the primary, the satcllite
appears to be stationary over a point on the
primary. Sec also synchronous satellite.

statoscope—A scnsitive form of barometer
used in aerial photography for measuring
small differences in altitude between
successive air stations. Usually recorded
automatically on the film at the instant of
exposure.

stellar aberration—The displacement of the
obscrved position from the position where
the body was geometrically located at the
instant of observation due to the motion of
the observing platform.

stellar camicra—A camcra for pnotograpmng
the stars.

stellar magnitude—Sec magnitude, definition
1.

stellar map matching—A process during the
flight o? a vchicle by which a chart of the
stars set into the guidance system is auto-
matically matched iwith the position of the
stars observed through telescopes so as to
give guidance to the vehicle. Sce also
map-matching guidance.

stellar parallax—See annual parallax.

stellar plate—A precisely ground glass plate
coated with a photographic emulsion used
for recording satellite images against a

stellar background.

step cast—The negative or positive reproduc-
tion of the stepped terrain base of a relicf
model.

Stephenson leveling rod—A speaking rod
having graduations forming a diagonal
scale, with horizontal lines through the
tenth-of-foot marks. This rod is read to
hundredths of a foot.

stepped terrain base—In relief model making
the acctate threc-dimencional representa-
tion, in stepped form, of the contours
appearing on the basc map.

step tablet—See step wedge.

step wedge—A strip of film or a glass plate
whose transparency diminishes in gradu-
ated steps from one end to the other; often
used to decermine the density of a photo-
graph. Also called gray scale; step tablet.
Contrasted with continuous tone gray
scale.

steradian—The unit of mecasure of a solid
angle.

stereo—1. Contracted or short form of sterco-

scopic. 2. The orientation of photographs
when properly positioned for stercoscopic
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to be “in stereo.”

stereoblique plotter—A device which permits
continuous plotting of planimetric detail
from oblique photographs. Essentially, the
device consists of two photoangulators
linked under a stereoscope and is provided
with plotting arms.

stereocomparagraph—A relatively simple and
mobile stereoscopic instrument used for
the preparation of topographic maps from
photography. Differences in elevation are
determined by measuring parallax differ-
ence on a stereoscopic pair.

stereocormparator—A stereoscopic instrument
for measuring parallax; usually includes a
means of measuring photograph coordi-
nates of image points.

stereocompilation—See compilaticn, defini-
tion 2.

stereogram—A stereoscopic pair of photo-
graphs or drawings correctly oriented and
mounted or projected for stereoscopic
viewing. See also stereo triplet.

stereograph—A stereometer with a pencil
attachment which is used to plot topo-
graphic detail from a properly oriented

stereograin.

stereographic chart—A chart on the stereo-
graphic projection.

stereographic horizon map projection—A ster-
eograpfnic projection having the center of
the projection on some selected parallel of
latitude other than the equator.

stereographic map projection—A perspective,
conformal map projection on a tangent
plane, with the point of projection at the
opposite end of the diameter of the sphere
from the point of tangency of the plane.
Also called azimuthal orthomorphic map
projection.
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stereographic projection Raving tNe Center
of the projection on the equator.

stereometer—A measuring device containing a
micrometer movement by means of which
the separation of two index marks can be
changed to measure parallax difference on
a stereoscopic pair of photographs. Also
called parallax bar.

stereometric camera—A combination of two
cameras mounted with parallel opticai axes
on a short rigid base, used in terrestrial
photogrammetry for taking photographs in

stereoscopic pairs.

stereometric map—A relief map made by
application of the stereoscopic principle to
aerial or terrestrial photographs. Also called
photogrammetric map; stereotopographic
map.

stereomodel-See stereoscopic image.

stereo pair—See stereoscopic pair.

stereophotogrammetry —See photogrammetry,
definition 2.

stereoplanigraph—A  precisc stereoscogic
plotting instrument, especially valuable for
extension of control, and capable of
handling most types of stereoscopic
photography, including terrestrial.

stereoscope—A binocular optical instrument
for helping an observer to view photo-
graphs, or diagrams, to obtain the mental
impression of a three-dimensional model.
The design of stereoscopic viewing instru-
ments utilizes lenses, mirrors, :,mdg prisms,
or a combination thereof.

stereoscopic—Of or pertaining to stereoscopy.

stereoscopic base—The distance and direction
between complimentary image points on a
stereoscopic pair of photographs.




taken with suilicient overlap to permit
complete stereoscopic observation.

stereoscopic exaggeration—See hyperstereos-

copy.

stereoscopic fusion—The mental process
which combines two perspective views to
give an impression of a three-dimensional
model.

stereoscopic imagc—The mental impression of
a three-dimensional model which results
from two perspective overlapping views.
Also called spatial model; stereo model;
stereoscopic model.

stereoscopic model—See stereoscopic image.

stereoscopic  pair—(photogrammetry) Two
photographs of the same area taken from
different camera stations so as to afford
stereoscopic vision. Also called stereo pair.

stercoscopic lrarallax—See absolute stereo-
scopic parallax.

stereoscogic plotting instrument—An instru-
ment ftor compiling a map or obtaining
spatial solutions by observation of stereo-
scopic models formed by stereoscopic pairs
of photographs. See also double-projection
direct-viewing stereoplotter; radial plotter;
single-model instrument; stereoblique
plotter; stereocomparagraph; stereoplani-

graph.

stereoscopic principle-The formation of a
single, three-dimensional image by binocu-
lar vision of two photograaﬁic images of
the same terrain taken gom different
exposure stations.

stereoscopic vision—The particular application
of binocular vision which enables the
observer to obtain the impression of depth,
usually by means of two different perspec-
tives of an object (as two photographs
taken from different camera stations). Also

called stereo vision.

with the use of binocular vision for obser-
vation of a pair of overlapping photographs
or other perspective views, and with the
methods Ey which such viewing is pro-

duced.

stereotemplet—A composite slotted templet
adjustable in scale and representative of the
horizontal plot of a stereoscopic model. An
assembly of stereotemplets provides a
means of aerotriangulation for horizontal
positions with a stereoscopic plotting
instrument not designed for bridging.

stereoteniplet triangulation—Aerotriangula-
tion by means of stereotemplets. The
method permits scale solutions by area and
is not restricted to solutions along flight
strips.

stereotopographic map-—See stereometric
map.

stereotriangulation—A triangulation proce-
dure that uses a stereoscopic plotting
instrument to obtain the successive orienta-
tions of the stereoscopic pairs of photo-
graphs into a continuous strip. The spatial
solution for the extension of horizontal
and/or vertical control using these strips (or
flight) coordinates may be made by either
aphical or computational procedures.
Also called bridFin; instrument photo-
triangulation; multiplex triangulation. See
also vertical stereotriangulation.

stereo triplet—A stereogram composed of
three photographs, the center photo having
a common field of view with the two
adjacent photos, arranged in such a manner
as to permit complete stereoscopic viewing
of the center photograph.

stick-up—~Adhesive-backed or wax-backed film
or paper on which maﬁ names, symbols,
descriptive terms, etc., have been printed,
for application in map and chart produc-
tion. See also symbol sheet.

stilling device—Any device or structure placed
in the vicinity of a gage to reduce wave
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the gage.

stipple—A random dot fpattcrn used to depict
certain topographic teatures such as sand.

Stoke’s formula—A formula for computing
geoid heights from gravity data.

stonc bound —A substantial stone post set into
the ground with its top approximately
flush with the ground surface to mark
accurately and permanently the important
corners of a lan(fsurvcy.

stop—Scc aperture stop.
stop numbers—See relative aperture.

straight line graver—A variation of the rigid
tripod graver so designed that the scribing
roint, the vertical vane, and one supporting
cg arc all dircctly in line; used with a
straightedge for scribing long, straight lines.

strategic map—A map of medium scale, or
smaller, used for planning of operations,
including the movement, concentration,
and supply of troops.

strategic-planning model—Small scale terrain
models depicting only the general character
of the terrain and features of considerable
prominence. They generally embrace con-
tinental areas, countries, extens + land
mass arcas, or principal island m. s and
arc most frequently used in high-echelon
planning activities.

stream-gaging station—A point along a strcam
at which periodic measurements of velocity
or discharge are made, and at which daily
or continuous records of the stage of height
of the water surface above a given datum is
obtained.

strength of figure—(triangulation) The comn-
parative precision of computed lengthsin a
triangulation net as determined by the size
of the angles, the number of conditions to
be satisfied, and the distribution of base
lines and points of fixed position. Strength
of figure in triangulation is not based on an
absoFutc scale but rather is an expression of
relative strength. Also applicable to the

236

nct.
stretching apparatus—Sce tape stretcher.

striding level —A spirit level so mounted that it
can be placed above and parallel with the
horizontal axis of a surveying or astro-
nomical instrument, and so supported that
it can be used to measure the inclination of
the horizontal axis to, the plane of the
lorizon.

strip—Sce flight strip.

strip coordinates—The coordinates of any
point in a strip, whether on the ground or
actually on air station, referred to the
origin and axes of the coordinate system of
the first overlap.

strip adjustment—Similar to a block adjust-
ment, but limited to a single strip of

photographs.

strip film—A photographic film in which the
emulsion membrane can be removed from
its temporary base after exposure and
rocessing; the membrane is then trans-
Fcrr-d to 2 new base. Principally used in
correction work. Also called stripping film.

strip mosaic—A mosaic consisting of one strip
of acrial photographs taken on a single

flight.

strip prediction—A single hcadinf prediction
intended io convey the general nature and
pattern of radar returns continuously along

a specific flight path.

strip radial plot—See strip radial triangulation.

strip radial triangulation—A direct radial tri-
angulation in which the photographs are
plotted in flight strips without reference to
round control and the strips are later
adjusted together and to the ground con-
trol. Also called strip radial plot.

strip width—The average dimension, measured
normal to the flight line, of a series of neat
models in a flight strip. Strip width is
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between tlights.

siripping—The cutting, attachment, and other
operations for assembling cut film sections
to produce a flat.

stripping film—Sce strip film.
stub traverse—See spur traversc.

style sheet—A graphic guide for the format
y graphic guide for the
and portrayal of grid and marginal informa-
tion. Sometimes called mock-up.

subaqueous reconnaissance survey—A hydro-
graphic survey which is a rapidly executed
preliminary survey of a region to provide
advance information to meet immediate
military nceds. Normally madc at small
scale, it is usually not controlled by tri-
angulation, and may be little more tKan a
sketch with only a few critical soundings
shown.

subaqueous running survey—A hydrographic
survey of an exploratory nature along an
unknown or hostile coast made from ship-
board to determine the general form of the
coast and the nature of the arca.

subastral point—See substellar point.

subdivision survey—A type of land survey in
which the legal boundaries of an area are
located, and the area is divided into parcels
of lots, streets, right-of-way, and other
accessories. All necessary corners or divid-
ing lines are marked or monumented.

subgravity —A condition in which the result-
ant ambient acceleration is between zero
and onc g.

sublunar point—The geographical position of
the moon; that point on the carth at which
the moon is in the zenith at a specified
time. See also subsatellite point.

submarine relief—Variations in clevation of
the ocean floor, or their representation by
depth curves, tints, or soundings.

which tide or tidal current predictions arc
determined by applying a correction to the
predictions of a reference station. 2. A tide
or tidal current station at which a short
series of observations has been made, which
arc reduced by comparison with simultane-
ous obscrvations at a reference station.

subsatellite point—The point at which a line
from the satellite perpendicular to the
cllipsoid intersects the surface of the earth.
See also sublunar point.

subsidiary station—A station established to
overcome some local obstacle to the
progress of a survey, and not to determine
position data for the station point. The
term subsidiary station is usually applied to
A-stations of a traverse survey. Subsidiary
stations usually are temporary in character
and not permanently marked. If serving the
additional purpose of supplying control for
a local survey, such station may be
permanently marked and it is then a
supplementary station.

subsolar point—The geographical position of
the sun; that point on the ecarth at which
the sun is in the zenith at a specified time.
See also substellar point.

substellar point—The geographical position of
a star; that point on the earth at which the
star is in the zenith at a specified time. Also
called subastral point. See also subsolar
point.

substitute center—A point which, because of
its casc of idcntigcation on overlapping
photographs, is used instead of the
principal point as a radial center.

subsurface float—A hollow cylinder, with its
axis held vertical, at a constant depth by
the buoyant effect of an indicating surface
float; used to determine current velocities
in strcams or channels having a relatively
uniform depth.

subtense bar—A horizontally held bar of
precisely determined length, used to
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subtense-bar traverse—A traverse method in
which course lengths are measured by use
of a subtense bar.

subtense-base traverse—A traverse method in
which distances are determined by pre-
cisely measuring, at one end of the course,
the angle suEtended by a precisely
measured base at the other end of the
course and approximately normal to it.

subtense method—A procedure by which
distance measurements are obtained by use
of a subtense bar.

subtracting tape—A calibrated surveyor’s tape
with the first foot (or meter) at each end
graduated in tenths or hundredths. Also
called cut tape.

summer solstice—1. That point on the ecliptic
occupied by the sun at maximum northerly
declination. Also called first point of
Cancer. 2. That instant at which the sun
reaches the point of maximum northerly
declination, ai%ut June 21.

sun—-The luminous celestial body at the
center of the solar system, around which
the planets, planetoids, and comets revolve.
It is an average star. See also apparent sun;
dynamical mean sun; fictitious sun.

sun-zenith distance—The angle between the
zenith and the sun’s disk.

superior conjunction-The conjunction of a
planet and the sun when the sun is between
the earth and the other planet.

sugerior planets—The planets with orbits
arger than that of the Earth: Mars, Jupiter,
Saturn, Uranus, Neptung, and Pluo.

superior transit—See upper transit.

super-wide-angle lens—A lens having an angle
of coverage Ftcater than 100°. A lens
whe > focal length is approximately less

than one-half the diagonal of the format.
Also called ultra-wide-angle lens.

238

Bt 5

prepTY wovw T ol o ikl PR LA LD S A S LLIA A
geodetic control. The points must be posi-
tively photoidentified, that is, the points on
the ground must be positively correlated
with their images on the photographs.

supplemental control point—A photoimage
point for which an elevation or a horizontal
position, or both, is to be, or has been
determined. See also control point.

supplemental elevation—A point whose
vertical position has been determined by
Fhotogrammetric methods and is intended
or use in the orientation of other
photographs. Also called vertical pass point.

supplemental plat—(USPLS) A plat prepared
entirely from office records designed to
show a revised subdivision of one or more
sections without change in the section
boundaries and without other modification
of the subsisting record.

supplemental photograrhy—Non-cartograpbic
aerial and terrestrial photography that is
used to enhance specific characteristics of
mapping and charting photographic
products. Primarily, supplemental
photography is obtained with a
reconnaissance camera using a relatively
long focal length to provide greater image
detail than is available in photograpﬁs
obtained with mapping cameras.

suEplemental position—A c!Joint whose

orizontal position has been determined by
Fhotogrammetric methods and is intended
or usc in the orientation of other photo-
graphs. Also called horizontal pass point.

suppletnental posts for survey monu-
ments—See identification posts.

supplemental station—-Those stations estab-
lished only for supplemental vertical con-
trol. They normally are not permanently
marked (some are merely photoidentified)
and accuracy does not have to be of the same
order as the horizontal control to which it is
tied. Also called vertical-angle station.

supplementary bench mark—See temporary
bench mark.
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area, usually in areas of extremely low
relief. Also called auxiliary contour.

supplementary instructions—New informa-
tion, amendments, or changes to specifica-
tions or compilation instructions affecting
the production of a specific map or chart,
or a series of maps or charts.

supplementary  station—An auxiliary survey
station, established to increase the number
of control stations in a given area, or to
place a station in a desired location where
it is impracticable or unnecessary to
establish a principal station. Supplemnentary
stations are permanently marked, and are
established with an accuracy and precision
somewhat lower than is required for a
Erincipal station, since they do not serve as
ases from which extensive surveys are run.
Also called secondary station.

surface anomalies—Irregularities at the earth’s
surface, in the weathering zone, or in near
surface beds which interfere with geo-
physical measurements.

surface chart—Sce veather map.

surface corrections—Corrections of geophysi-
cal measurements for surface anomalies and
ground elevations.

surface float—A device, specially designed or
improved, used in hydrographic surveys to
determine surface movement of a stream.

surprint—See overprint.

survey—1. The act or operation of making
measurements for determining the relative
positions of points on, above, or beneath
the earth’s surface. 2. The results of such
operations. 3. An organization for making
surveys. See also aerial survey; airborne
control (ABC) system; airborne electronic
survey control; area survey; astronomical
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dependent resurvey; clectronic survey;
engineering survey; exploratory survey;
fi ei:l inspection; ﬁrst-orcﬁ:r work; geodetic
survey; geographical survey; geologic
survey; gravimetric survey; ground survey;
hydrographic survey; independent resurvey;
inventory survey: land survey; location
survey; magnetic survey; magnetometer
survey; metes-and-bounds survey; mine
survey; mineral survey; oceanographic
survey; photographic survey; photo-
grammetric survey; plane survey; prelimi-
nary survey; reconnaissance survey;
rectangular surveys; resurvey; route survey;
second-order work; standard survey;
subaqueous reconnaissance survey;
subaqueous running survey; subdivision
survey; third-order work; topographic
survey; town-site survey; transit-and-stadia
survey; trilinear surveying.

survey coordinates—See rectangular space

coordinates.

survey net—1. (horizontal control survey net)

Arcs of triangulation, sometimes with lines
of traverse, connected together to form a
system of loops or circuits extending over
an area. Also called triangulation net;
traverse net. See also trianguFa‘-tlion system;
trilateration net. 2. (vertical control survey
net) Lines of spirit leveling connected
together to form a system of loops or
circuits extending over an area. See also
national control survey nets. Also called
control net; framewor{ of control; level
net; net.

survey photography—See mapping photog-

raphy.

survey signal—A natural or artificial object or

structure whose horizontal and sometimes
vertical position is obtained by surveyin
methods. Signals are given specia
designatious according to the kind of
survey in which they are determined, or
which they may later serve. Sometimes
shortened to signal.
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surveying altimeter—An ancroid barometer

with a dial graduated to read feet or meters

| of altitude, used to determine approximate
differences in clevation between points.

] ) surveying camera—See mapping camera.
3

surveying instruments—Those surveying de-
4 vices with which nieasurements are made.

Sce also electronic distance-measuring
equipment; leveling instrument; tachym-
eter; theodolite; transit.

surveying sextant—A sextant intended pri-
marily for use in hydrographic sur ing.
Also called hydrographic sextant. Sc. also
marine sextant.

surveyor’s arrow—See pin.
surveyor’s chain—See Gunter’s chain.

sweep bar—A heavy section of steel rall
suspended at a predetermined depth by
two vertical cables and towed by a vessel
for precise determination of navigation
obstructions during a hydrographic survey.

swing—1. The rotation of a photograph in its
own plane about its camera axis. 2. On
trimetrogon obliques, the angle between
the principal line and the y-axis, or the
angle between the isometric parallel and
the x-axis. See also relative swing. 3. The
angle at the principal point of a photo
nieasured clockwise from the positive
y-axis to the principal line at the nadir

' point. 4. (triangulation) See eccentric
reduction.
' swing offset—The perpendicular distance from

a point to a transit line found by holding
the zero point of a tape at the given point
and swinging the tape in an arc until the
‘ minimum (horizontaf) distance is obtained.

] swing-swing method—A technique for clearing
y-parallax during relative orientation by
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y-parallax correction without the use oi
translational motions.

swivel sraver—A scribing instrument with a
swivel mechanism that permits changes in
direction of scribing.

symbol-A diagram, design, letter, character,
or abbreviation placed on maps, charts, and
other graphics which by convention, usage,
or reference to a legend is understood to
stand for or represent a specific character-
istic or feature.

symbol book—A graphic collection showing
the correct portrayal of all features which
may be found on a chart. The symbols are
described as compilation symbols which are
used by the compiler, and as published
symbols, those which will appear on the
finished graphic. Such publications are
always rc%crrcd to by an identifying name

given by the producing agency.

symbol sheets—Symbol sheets show a particu-
lar pattern of symbols which represent
certain map features such as swamps,
orchards, sand, etc. These shects are
printed on adhesive-backed film or paper.
Sce also stick-up.

synchronous satellite—An earth satellite
inoving castward in an cquatoria], circular
orbit at an altitude (approximately 35,900
kilometers) such that its period of revoiu-
tion is exactly equal to (synchronous with)
the rotational period of the earth. Such a
satellite will remain fixed over a point an
the carth’s equator. Also called fixed
satellite; twenty-four hour satellite. See
also stationary orbit.

synodical month—The average period of
revolution of the moon about the earth
with respect to the sun, approximately 29%
days. Also called lunar month; lunation.

synodic period—The interval of time between
y p . ; .
any planetary configuration of a celestial
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body, with respect to the sun, and the next
successive same configuration of that body,
as from inferior conjunction to inferior
conjunction.

synoptic chart—See weather map.

systematic error—An error which, for known
changes in field conditions, undergoes
proportional changes in magnitude and
which, for unchanging conditions, remains
unchanged, both in sign and magnitude. A
systematic error always follows some
definite mathematical or physical law, and
a correction can be determined and
applied. Also called regular error.

5

system of astronomical constants—An inter-

related group of values constituting a
model of the earth and the motions which
together with the theory of celestial
mechanics serves for the calculation of
ephemerides.

syzygy—A point of the orbit of a planet or

satellite at which it is in conjunction or
opposition. The term is used chiefly in
connection with the moon, when it refers
to the points occupied by the moon at new
and fulrcl)ahase. Sce also equinoctial colure;
solstitial colure.
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table of meridional parts—A table listing
lengths of the nieridian from the equator to
the various parallels of latitude increased in
the proportion required to show lengths
along tge parallels equal to the corre-
sponding length along the equator.

tachymeter (tachcometer or tachometer)—A
surveying instrument designed for use in
the rapid determination of distance,
direction, and difference of elevation from
a single observation. There are several
forms of these instruments that may be
classed as tachymeters: (1) An instrument
in which the base line for distance
determination is an integral part of the
instrument. The term tachymeter is usually
applied to this group. (2) An instrument
equipped with stadia wires or gradienter,
the base for distance determination being a
graduated rod held at the distant point. See
also auto-reducing tachymeter.

tachymetry (tachometry)—A surveying
method wused to quickly determine
distance, direction, and relative elevation of
a point with respect to the instrument
station by a single observation. An example
of tachymetry in the United States (where
the term is less familiar) is the stadia
method.

Tactical Commanders’ Terrain Analysis
(TacCTA)—A special map and graphic
intelligence aid consisting of photographs,
text, and maps overprinted with intelli-
gence data; usually covering a small
geographic area.

tactical map—A large-scale map used for
tactical and administrative purposes.

Tactical Pilotage Chart (TPC)—A 1:500,000
scale, coordinated series of multi-colored
charts which are produced in selected areas
of interest. Designed to satisfy visual and
radar navigation of high speed tactical
aircraft operating at low altitude. Also used

Preceding page blank

7

T

for detailed pre-flight rlanning and mission
analysis. This series will replace the Pilotage
Chart (PC) series.

tactical-planning model-Medium- or large-

scale models providing considerable
detailed terrain information; generally used
for planning operations of a tactical nature.

Tactical Target Illustration (TTI)—A tactical

target materials item which provides
‘vertical or oblique aerial photographic
coverage of a target, and a limited area
surrounding it, at a scale permittin
maximum identification of target detail.
The TTI also includes an orientation map,
an oblique photograph, textual intelligence,
and cartographic data. The TTI is produced
both as a standard size graphic and in
miniaturized form on a 35 mm film insert
in an aperture card.

Tactical Target Illustration supplement(s)

supporting graphic(s)—These are optional
items produced within the Command in
support of TTI's to meet unique planning
and operational requirements of the
Command. Supplement(s) are those items
which contain additional textual or tabular
intelligence with reference to the TTI, e.g.,
weaponeering data, etc. Supporting
graphic(s) are those photographic or
cartographic items produced in E‘;u of or in
addition to a TTI as expedients to meeting
urgent needs but with less information than
would be contained in the TTI. These items
are produced in support of both planning

and operational requirements.

tactical target materials (TTM)—Those large-

scale materials which provide a graphic
resentation of individual or multiple
?acilities, installations, or targets with
specific identification, geographic location,
and textual description of location and
physical characteristics. These materials are
produced under established Department of
Defense specifications and stanj;rds.
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Tactical Target Materials Program (TTMP)--A to the spheroid at any point is perpen-
Department of Defense program dicular to the normal at that point.
established for the production of large scale
tactical target materials and related items in tangent to spiral (TS)—The point at the end
support of Unified and Specified Command of a tangent and the beginning of a spiral.
and Allied participant TTM requirements,
in accordance with stated program tape--(surveying) A ribbon of steel, .invar,
objectives. The program involves the specially made cloth, or other suitable
determination of product and coverage material on which graduations are placed
requirements, standardization of products, for the measurement of lengths or
establishment of production priorities and distances. Sec also adding tape; base tape;
schedules, and production, distribution, instantancous-recading tape; invar tape;
storage and release/exchange of TTM and lovar tape; subtracting tape.

related items.
tape coirections—Quantities applied to a

tangent—(surveying) 1, That part of a traverse taped distance to eliminate or reduce errors
or alignment included between the point of due to the physical condition of the tape
tangency of one curve and the point of and to the way in which it is used. See also
curvature of the next curve. 2. (USPLS) A alignment correction; grade correction of
reat circle line tangent to a parallel of tape; length correction of tape; sag
%atitudc at a township corner. 3. Sometimes correction of tape; temperature correction,
applied to a long straight line of a traverse, definition 3; tension correction.

especially on a route survey, whether or
not the termini of the line are points of tape gage—A device consisting of a tagged or

curve. indexed chain, tape, or other line attached
to a weight which is lowered to touch the

tangent conical map projection—See conic water surface, whereupon the gage height is
map projection. read on a graduated staff or index. Also

called chain gage.
tangent distance—The distance from the point

of intersection (vertex) of a curve to its  tape rod—A rod consisting of a frame with
point of tangency or point of curvature. rollers at both ends over which an endless,
graduated metal tape moves. It is designed
tangential distortion—Linear displacement of to permit direct readings by the instrument
image points in a direction normal to radial man, eliminating all addition and subtrac-
lines from the center of the ficld. tion functions required by other type of
rod readings. Also called automatic ros.
tangent method —(USPLS) A method of deter-
mination of the parallel of latitude for the tape stretcher—A mechanical device which
survey of a base rinc or standard parallel by facilitates holding a tape at a prescribed
offsets from a great circle line initiated at tension and in a prescribed position. Also
an established township corner and tangent called stretching apparatus.
to the base line or standard parallel at that
corner. tape thermormeter—A precision thermometer
fitted in a specially designed case to clip on
tangent plane—A plane that touches a curved and against a metal tape in order to
surface of double curvature at one and only determine temperature corrections for
one point or that touches a curved surface precision base or traverse tape measure-
of single curvature alorng one or more ments.
parallchtraight lines whicﬁ are elements of
the surface, without intersecting  the taping—The operation of measuring distances
surface. In geodetic work, a plane tangent on the ground with a tape or chain.
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Formerly the words ‘*‘chaining” and
“taping” were used synonymously, but the
word “taping’’ is now preferred for all
surveys vxcept those of the public-land
system. For the latter, because of historical
and legal reasons, the term ‘‘chaining” is

preferred.
taping arrow —See pin.
taping buck—See taping stool.
taping pin—Secc pin.

taping station—The stake marking cach inter-
val (one tape length) along a traverse from
the initial point alongroad center-lines and
similar survey operations. See also plus
station.

taping stool-A metal stool used for precise
taping operations. Stools are portable and
provide a stable elevated table on which the
positions of the survey tape ends can be
accurately marked.

target—1. Any object, point, etc., toward
which something is directed. 2. An object
which reflects a sufficient amount of a
radiated signal to produce an echo signal on
detection equipment. 3. The distinctive
marking or instrumentation of a ground
point to aid in its identification on a
photograph. In photogrammetry, target
designates a material marking so arranged
and placed on the ground as to form a
distinctive pattern over a gcodctic or other
control-point marker, on a property corner
or line, or at *he position of an identifying
oint above an underground facility or
Fcaturc. A target is also the image pattern
on aerial photographs of the actual mark
placed on the ground prior to photography.
4. An objective of military signi?i'cancc,
either tactical or strategic, which may
consist of a single item, a corcentration of
items, or of an arca. Sce also area target;
pinpoint target.

target acquisition—1. The detection, identifi-
cation, and location of a target in sufficient
detail to permit the cffective employment

of weapons. See also target analysis. 2. The
process of optically, manually, mechani-
cally, or electronically orienting a tracking
system in direction and range to lock on a
target.

target analysis—An examination of potential
targets to determine military importance,
priority of attack, and weapons required to
obtain a desired level of damage or
casualties.

target centered series 25 charts—A serics of
graphics having a scale of 1:25,000
developed to provide chart coverage of the
immediate area surrounding an individual
target, installation, or city, as a substitute
for mosaics when adequate photographic
coverage is not available.

target centered series 25 mosaics—A series of
graphics at a scale of 1:25,000 developed
to provide aerial photographic coverage of
the immediate arca surrounding an
individual target, installation, or city.

target complex—A geographically integrated
series of target concentrations.

target concentration—A grouping of geo-
graphically proximate targets.

target dossiers—Files of assembled target
intelligence about a specific geographic
area.

target folders—The folders containing target
intelligence and related materials prepared
for planning and executing action against a
specific target.

target intelligence—-Intelligence which
portrays and locates the components of a
target or target complex and indicates its
vulnerability and relative importance.

target leveling rod—A type of leveling rod,
carrying a target, which is moveg into
position according to signals given by the
instrument man; when the target is bisected
by the line of collimation of the
instrument, it is read and recorded by the
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rodman. See also double-target leveling rod;
single-target leveling rod.

target materials—Graphic, textual, tabular, or
other presentations of target intelligence,
primarily designed to support operations
against designated targets by one or more
weapon systems. Target matcrials are
suitable for training, pEnning, executing,
and evaluating such operations. Also called
target material graphics. See also air target
chart; Air Target Materials Program
(ATMP); air target mosaic.

target materizl graphics—See target materials.

Target Materials Program (TMP)—The coordi-
nated plan of collecting, evaluating,
correlating, and reproducing intelligence
data in the form of specified target
materials.

target positioning data—The accurate hori-
zontal and vertical values which define the
location of a target or point. See also
precise installation position; precise radar
significant location.

target system—All the targets situated in a
particular geographic area and functionally
related. See also target complex.

target system component—A set of targets
Eelonging to one or more groups of
industries and basic utilities required to
produce component parts of an end
product such as periscopes, or one type of
a series of interrelated commodities, such
as aviation gasoline.

taut-wire apparatus—A 100-meter stranded
sounding wire, graduated at 25-meter
intervals, used to measure the distances
between offshore control buoys during a
hydrographic survey.

telemeter—(surveying) An instrument for
determining the dgistance from one point to
another. Some such instruments employ a
telescope and measure the angle subtencz'ed
b{' a short base of known length. See also

electronic telemeter; telemetry.

telemetry—The science of measuring a
quantity or quantities, transmitting the
measured value to a distant station, and
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there imerpreting, indicating, or recording
the quantities measured.

telescope—An optical instrument used as an
aid in viewing or photographing distant
objects, particularly celestial objects. See
also achromatic telescope; erecting
telescope; inverting telescope; meridian
telescope; zenith telescope.

telescope level-A spirit level attached to a
telescope, with its axis parallel to the
telescope axis.

telescopic alidade—A usual designation for an
instrument composed of a telescope
mounted on a straightedge ruler, and used
with a planctable in topographic surveying.

telescoping—See transit, definition 3.

Tellurometer—A trade name for a microwave
distance-measuring system in which the
velocity of a radio wave is used to
determine the distance between two
instruments operating alternately as master
station (interrogator) and remote station
(responder).

telluroid—A surface near the ter:ain being the
locus of points in which the
spheropotential is the same as the
geopotential of corresponding points on
the terrain. Its distance from the spheroid
is the normal height.

temperature correction—1. (leveling) That
correction which is applied to an observed
difference of elevation to correct for the
error introduced when the temperature at
which the leveling rods are used in the field
is different from the temperature at which
they were standardized. 2. (pendulum) The
quantity that is applied to the period of
vibration of a pendulum to allow for the
difference in the length of the pendulum at
the temperature of observation and its
length at some other temperature which
has been adopted for purposes of
standardization or for combining or
comparing corresponding values. 3. (taping)
The quantity applied to the nominal length
of a tape to allow for a change in its
effective length due to its being used at a
temperature other than that for which its
standard length is given.
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templet (template)-1. A pattern or guide,
usually constructed of paper, plastic, or
metal, used to shape, delimit, or locate an
area. 2. A device used in radial triangula-
tion to represent the aerial photograph; the
templet provides a record of the directions
of radials taken from the photograph. See
also calibration templet; double-model
stereotemplet; hand templet; Hayford
deflection templets; mechanical templet;
slotted templet; spider templet; stereo-
templet.

templet cutter—A mechanical device for
punching center holes and slots in templets.
The slots are centered on points transferred
from aerial photographs and are radial to
the center hole. Also called slot cutter;
radial secator; secator.

templet laydown—The process of assemblin
individual slotted templets into a radij
control net.

templet method—Any of the various methods
utilized in graphical radial triangulation.

templet ratiograph—(photogrammetry) A de-
vice for determining the ratio in decimals
between two distances. One distance is that
between the principal point and another
designated point on the aerial photograph.
The other is the corresponding distance
between the principal point on a templet
and the marked center of the stud for the
designated point upon completion of the
templet laydown. The ratiograph is
designed for a specific templet cutter. See
also ratiometer.

temporary bench mark (TBM)-A bench mark
at a junction of sections of a line of
levels, at which no permanent bench mark
is established. Also called non-
monumented bench mark; supplementary
bench mark.

tension correction—(taping) The correction
applied to the nominal length of a tape to
a.ﬁow for a change in effective length due
to its being useg at a tension other than
that for which its standard length is known.

terrain—An area of ground considered as to its
extent and topography.

terrain correction—A positive correction used
in conjunction with other corrections in
making gravity reductions. It takes into
account actual deviations from level terrain
in the area surrounding a staticn by
removing masses above the horizon and
filling in mass-deficiencies below. Also
calleg topographic correction.

terrain emboss—A model-making technique
for ﬁortraying relief on a chart. A photo-
graphic process is used to produce the
shaded relief effect from an embossed
model.

terrain intelligence—Processed information on
the military significance of natural and
manmade characteristics of an area.

terrain model-A three-dimensional graphic
representation of an area, showing the
conformation of the ground, modeE:d to
scale and usually handpainted to depict
realistically manmade and natural physical
features. The wvertical scale is usually
exaggerated, without severe distortion, to
accentuate the aspect of relief.

terrain  profile photograph —CartoFraphic
photography obtained simultaneously with
positional camera fhotography and
recording of data relating to profile
elevation information of the terrain along
or near the ground track of che aircraf.
The terrain profile recorder is normally
used as the measuring device.

Terrain Profile Recorder (TPR)-An elec-
tronic instrument that emits a pulsed-type
radar signal from an aircraft to the earth’s
surface, measuring vertical distances in
order to obtain a profile beneath the track
of the aircraft. Also called Airborne Profile
Recorder (APR). See also Laser Terrain
Profile Recorder.

terrain  profiling—Obtaining an elevation
profile of the earth’s terrain along or near
the ground track of the aircraft by use of a
terrain profile recorder.

terrain study—An analysis and interpretation
of natural and manmade features of an
area, their effects on military operations,
and the effect of weather and cﬁemate on
these features.

247




terrestrial camera—A camera designed for
use on the ground. Also called ground
camera.

terrestrial coordinates—See geographic coordi-
nates.

terrestrial equator—Sce astronomical cquator;
geodetic cquator.

terrestrial globe—A sphere, on the outer
surface of which, by means of symbols
and reference lines, the features of the
surface of the earth are shown in relative
positions.

terrestrial latitude—Latitude on the earth;
angular distance from the equator.

terrestrial longitude—Longitude on the earth;
the arc of a parallel, or the angle at the
pole, between the prime meridian and the
meridiau of a point on the carth. ’

terrestrial magnetism—Sce geomagnetism.

terrestrial meridian—See astronomical
meridian.

terrestrial perturbations—The largest gravita-
tional perturbations of artificial satellites
which are caused by the fact that the
gravity ficld of the earth is not spherically
symmetrical.

terrestrial photogrammctry—Photogrammctry
utilizing terrestrial photographs. Also called
ground photogrammetry.

terrestrial photograph—A photograph taken
by a camera located on the ground.

terrestrial pole—See geographical pole.

terrestrial refraction—The refraction by the
carth’s atmosphere of light from a
terrestrial source. The path of light from a
terrestrial source is usually not far from
horizontal; it passes through only the lower
strata of the atmosphere and suffers
refraction throughout its entire length. See
also atmospheric refraction; horizontal
refraction; lateral refraction.

terrestrial sphere—The carth.
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terrestrial triangle—A triangle on the surface
of the earth, especially the navigational
triangle.

tesseral harmonics—The set of all spherical
harmonics that are functions of both
latitude and longitude. Sectorial harmonics
arc a special subset of tesseral harmonics.

test chart—See resolving power target.

theodolite—A precision surveying instrument
consisting of an alidade with a telescope. It
is mounted on an accurately graduated
circle and is equipped with necessary levels
and reading devices. Sometimes, the alidade
carries a graduated vertical circle. See also
cine-theodolite; direction instrument
theodolite; photo theodolite; repeating
theodolite.

theodolite-magnetometer—An  instrument
used in magnetic surveys consisting of a
theodolite and a magnctometer modified to
fit into a common base, which permits the
determination of the true meridian and the
magnetic meridian in a single observation.

theoretical corner—A term adopted by the
U.S. Geological Survey to designate the
corners on the map for which no marks are
identified on the ground. The locations are
determined by adjustment and are
indicated on the map only by the inter-
section of the subdivision lines.

theoretical error—A systematic error arising
from natural physical conditions, beyond
the control of the observer. Also called
external error.

theoretical gravity—The value of gravity cal-
culated for a particular latitude according
to an accepted formula. Sce also formula
for theoretical gravity.

theory of anharmonic—A theory principally
concerned with the processes of trans-
formation and rectification whereby
projectively related figures possess certain
metric characteristics which are invariant
under projection. Also called theory of
cross ratio.

theory of cross ratio—See theory of an-
harmonic.




thermometric leveling—The determination of
clevations above sea level from observed
values of the boiling point of water. A type
of indirect leveling.

thick lens—A term used in geometrical optics
to indicate that the thickness of a lens is
considered and that all distances are being
measured from the nodal points instead of
the lens center.

thin lens—A term used in geometrical optics
to indicate that the thicincss of a lens is
ignored and that all distances are measured
f%om the lens center; used for approximate
computations.

third-order leveling—Leveling which does not
attain the quality of second-order leveling,
but does conform to the following criteria:
Lines of third-order leveling shall not be
extended more than 30 miles from lines of
first-order leveling or sccond-order leveling,
and must close upon lines of an equal or a
higher order of accuracy; closing errors
must not exceed 12 mm times the square
root of the length of the linc in kilometers
(12 mm V/K), the equivalent of which is
0.05 foot tiines the square root of the

length of the line in miles (0.05 foot /M).

third-order traverse—A survey traverse which
by itself forms a closed loop, or which
extends between adjusted stations of other
control surveys, and has a closing crror in
position of onc part in 5,000 or better as
related to its length. The following
additional criteria are prescribed  for
attaining the required accuracy and
precision: Probable error of main-scheme
angles not to exceed £6.0 seconds; number
of angle stations between astronomic-
azimuth stations to be 20 to 35; dis-
crepancy per main-scheme angle station
between astronomic azimuths not to
exceed 5.0 seconds; and probable error of
astronomic azimuths not to exceced 5.0
seconds.

third-order triangulation—The triangulation
which does not attain the (Luality of
second-order triangulation, but does

conform to the following criteria: The
average error of closure of the main-scheme
triangles shall not exceed 5.0 seconds; the
maximum crror of closure of the main-
scheme triangles shall not exceed 10.0
scconds; and the closure in length on a
measured base line or on a line ogadjustcd
triangulation shall not exceed 1/5,000 of
the E}cngth of the line after the angle
and side equations have been satisfied
in the adjustment. Formerly known as
tertiary triangulation and sccondary
triangulation.

third-oréer work—This is the lowest order of

control surveys for which monumentation
is authorized.

three-arm protractor—A full-circle protractor,

equipped with threce arms, the fiducial
cdges (extended) of which pass through the
center of the circle. The middle arm is
fixed and reads 0° on the graduated circle.
The other arms are movable, and their
positions on the circle are read with the aid
of verniers. The two movable arms are
cquipped with clamps and may be set at
any angle with respect to the fixed arm,
within the limits of the instrument. It is
used for finding a (ship’s) position
graphically when the angles between three
known fixed points arc available. Also
called station pointer.

three-body problem—That problem in

classical celestial mechanics which treats
the motion of a small body, usually of
negligible mass, relative to and under the
gravitational influence of two other finite
point masscs.

three-point method—See resection.

three-point problem~The determination of

the horizontal position of a point of
obscrvation from data comprising two
observed horizontal angles between three
objects of known position. The problem is
soljvcd graphically Ey the usc of a three-arm
protractor, and analytically by trigono-
metrical computation. Sec also resection;
triangle-of-error method.
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three-wire leveling—A method of leveling
applied when the reticle of the level has
three lines. The rod is read at each of the
three lines and the average is used for the
final result with an accuracy as great as if
three lines of levels had been run and the
results averaged.

ticks—See register marks.

tidal bench mark—A bench mark set to
reference a tide staff at a tidal station and
the elevation of which is determined with
relation to the local tidal datum.

tidal constituent—See constituent.

tidal correction—A correction applied to
gravitational observations to remove the
effect of earth tides on gravimetric observa-
tions.

tidal current—The alternating horizontal
movement of water ascociated with the rise
and fall of the tide caused by the astro-
nomical tide-producing forces.

tidal current chart—A chart showing, by
arrows and numbers, the average direction
and speed of tidal currents at a particular
part of the current cycle. A number of such
charts, one for each hour of the current
cycle, usually are published together.

tidal datum—Specific tide levels which are
used as surgces of reference for depth
measurements in the sea and as a base for
the determination of elevation on land.
Many different datums have been used,
particularly for leveling operations. Also
called tida{datum plane.

tidal datum plane—See tidal datum.
tidal day—See lunar day.

tide-The periodic rise and fall of the surface
of the ocean resulting from the gravita-
tional attraction of the moon and sun
acting upon the rotating earth. See also age
of diurnal inequality; age of parallax
inequality; age ofy phase inequality;
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amphidromic point; amphidromic region;
annual inequality; anomalistic tide cycle;
constituent; constituent day; corrected
establishment; cotidal hour; degenerate
amphidromic system; diurnal constituent;
diurnal inequality; ebb tide; establishment
of the port; flood tide; harmonic constants;
height of the tide; high water; high water
line; higher high water; higher high water
interval; higher low water; higher low water
interval; Indian spring low water; Indian
tide plane; international low water; low
water; low water full and change; low water
line; lower high water; lower high water
interval; lower low water; lower low water
interval; lowest low water; lowest low
water springs; lunar day; lunar tide;
lunitidal interval; mean diurnal high water
inequality ; mean diurnal low water inequa!-
ity; mean high water; mean high water
springs; mean higher high water; mean
higher high water springs; mean low water;
mean low water springs; mean lower low
water; mean lower low water springs; mean
range; mean river level; mean sea level;
mean tide level; nodal line; parallax
inequality; phase inequality; set; semi-
diurnal constituent; tidal correction; tidal
current; tidemark.

tide gage—A device for measuring the height

of tide. It may be simply a graduated staff
in a sheltered location where visual observa-
tions can be made at any desired time; or it
may consist of an elaborate recording
instrument making a continuous graphic
record of tide height against time. Sucﬁ an
instrument is usually actuated by a float in
a pipe communicating with the sea through
a small hole which filters out shorter waves.
See also float gage; nonrecording gage;
portable automatic tide gage; pressure gage:
self-registering gage; staft gage; standard
automatic tide gage.

tide level -See mean tide level.

tidemark—1. A hiﬁh water mark left by tidal

water. 2. The highest point reached by a
high tide. 3. A mark placed to indicate the
highest point reachetf by a high tide, or
occasionally, any specified state of tide.

-




T T
necessitated by unusual conditions before
extensive revisions can be accomplished.
Also called emergency run.

tide-producing force(s)-The slight local dif-

ference between the gravitational attraction
of two astronomical bodies and the cen-
trifugal force that holds them apart. These
forces are exactly equal and opposite at the
center of gravity of either of t  bodies,
but, since gravitational attraction is
inversely proportional to the square of the
distance, it varies from point to point on
the surface of the bodies. Therefore,
gravitational attraction predominates at the
surface point nearest to the other body,
while centrifugal repulsion predominates at
the surface point &rthcst from the other
body. Hence, there are two regions where
tide-producing forces are at a maximum,
and normally there are two tides each lunar

day and solar day.

tide station—A place at which tide observa-

tions are made. See also primary tide
station; secondary tide station.

tie-A survey connection from a point of

known position to a point whose position
is desired. A tie is made to determine the
position of a supplementary point whose
position is desired for mapping or reference
purposes, or to close a survey on a
previously determined point. To “tie-in” is
to make such a connection. See also tie
point, definition 2.
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It is used to insure t?\c matching of these
fcatures on adjoining sheets. Also called
match strip. 2. (aerial photography) Sce
control strip.

tier— (USPLS) A series of contiguous town-
ships situated east and west o? each other;
also sections similarly situated within a
township.

tilt—The angle at the perspective center
between the photograph perpendicular and
the plumbline, or other exterior reference
direction; also, the dihedral angle between
the plane of the photograph and the
horizontal plane. Also called angle of tilt.
See also cross tilt; direction of tilt: relative
tile; x-tile; y-tile.

tilt angle—See tilt.

tilt circle—In a tilted aerial photograph, a
circle passing through the isocenter and
having a diameter lying along the principal
line. When this diameter is drawn to a
convenient linear scale, then any chord
through the isocenter gives the component
of tilt for that particular direction.

tilt displacement—Displacement radial from
the isocenter of the photograph caused by
the tilt of the photograph.

tilt slide rule—A device which facilitates the
determination for settings on a fixed-lens
rectifier when certain tilt factors of an
aerial photograph are known.

tie flight—See control strip.

tilting-lens rectifier—A class of rectifiers in
which the principal point is fixed on its
tie point—1. Image points identified on axis of swing, and cannot be displaced.

tie-in—See tie.

oblique photographs in the overlap area
between two or more adjacent strips of
photography. They serve to tic the
indivic%:af sets of photographs into a single
flight unit and to tie adjacent flights into a
common network. 2. Point of closure of a
survey either on itself or on another survey.

tie strip—1. (cartography) An overlay con-

taining all planimetric and relief features in

tilting level-A leveling instrument in which
the telescope with its attached bubble tube
can be leveled by a fine screw at the
cye{)icce end of the telescope independ-
ently of the vertical axis, thus avoiding the
nced for careful leveling of the instrument
as a whole. This type of level was first
designed for precise work, but the principle
has come into popular use for ordinary
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micrometer.

time—The mecasurable aspect of duration. See
also A1l time; apparent sidereal time;
apparent solar time; astrograph mecan time;
astronomical time; atomic time; civil time;
day; ephemeris time; cquation of time;
Greenwich apparent time; Greenwich lunar
time; Greenwich mean time; Greenwich
sidercal time; Greenwich time; local
apparent time; local astronomical time;
local lunar time; local mean time; local
sidereal time; local time; lunar time; mean
sidereal time:; mean solar time; month;
sidercal time; solar time; standard time;
UTO time; UT1 time; UT2 time; WWV
time; year; zone time.

time diagram—A diagram in which the
cclcstia{; cquator appears as a circle, and
celestial meridians and hour circles as radial
lines; used to facilitate solution of time
problems and others involving arcs of the
celestial equator or angles at the pole, by
indicating relations between various quan-
tities involved. Conventionally, the relation-
ships are given as viewed from a point over
the south pole, westward direction being
counterclockwise. Also called diagram on
the plane of the celestial equator; diagram
on the plane of the equinoctial.

time-distance—Time required for any object
to travel between two given points at a
given rate of speed.

time-gamma curve—Sce characteristic curve.

time meridian—Any meridian used as a
reference for reckoning time, particularly a
zone or standard ineridian.

time zone—An arca in all parts of which the
same time is kept. In gencral, cach zone is
15° of longitude in width, centered on a
meridian  whose longitude is exactly

divisible by 15°.
time zonc chart—A small-scale chart of the

world designed to show the legal time kept
on land.
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timing correction—A correction applicd to the
length of a trilatcration measurement to
compensate for the delay of the radar
signal as it passes through the ground
transponder unit of an electronic distance-
mcasuring device.

tints—Color gradations used on niaps to
designatc depth or height. See also
hypsometric tinting,

tip—Sce y-tilt.

tipped panoramic distortion—In a panoramic
camera system, the displacement of images
of ground points from their expected
vertical panoramic positions caused by the
tipping of the scan axis within th - vertical
planc of the flight path. This dictortion is
additive and modifies again the image
positions of points alrcady influenced by
panoramic distortion, scan positional
distortion, and image motion compensaticn
distortion.

title block—A spacc on a nonstandard graphic,
such as a mosaic, photograph, or plan
devoted to identification, rchrcncc, and
scale information.

titling (title information)—That information
lettered on acrial photographic negatives
for identification purposes. Also, the
placing of such information on the
negatives. Also called film titling; negative
tit ng.

Tokyo datum-—This datumn has its origin in
Tokyo. It is defined in terms of the Bessel
cllipsoid and oriented by micans of a single
astronomic station. By means of triangu]a-
tion tics through Korea, the Japanese
datum is connected with the Manchurian
datum. Unfortunately, Tokyo is situated
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%eoid separations as the system is extended
rom its initial point. See also preferred

datum.

tolerance—The maximum allowable variation
from a standard or from specitied
conditions.

tone—Each distinguishable shade variation
from black to white.

tone copy—That material in which tones or
shades cf solid color appear.

topoangulator—An instrument used ro
measure vertical anﬁles in the principal

plane of an oblique photograph.

topocentric—Of measurements or coord:nates,
referred to the position of the observer on
the earth as the origin.

topocentric coordinates—Coordinates whose
origin is on the earth’s surface as dis-
tinguished from geocentric coordinates
whose origin is at the center of the earth.

topocentric equatorial coordinates—A coordi-
nate system centered at the observer’s
position on the surface of the earth with
one coordinate plane parallel to the
equator and one axis parallel to the north
polar axis of the earth.

topocentric horizon —See apparent horizon.
topographical latitude—See geodetic latitude.

topographic base film—An aerial photographic
film with a dimensionally stable base used
primarily for mapping.

topographic cotrection—See terrain correc-
tion.

topographic data bank—The sum total of all
data files together with a centralized
topographic information storage and
retrieval system, and a management system
which can be inventoried and accessec{

topographic deflection—That part of the
deflection of the plumb line which is
caused by the gravitational pull exerted by
topographic masses. Topographic deflec-

tion is not the same as deflection of the

T
gravitational pull of the unevenly
distributed topographic masses around the
station, no allowance being made for
isostatic compensation. Also called indirect
effect on the deflections.

topographic expression—The effect achieved
by shaping and spacing contour lines so
that topographic features cau be
interpreted with ease and fidelity. Good
expression is achieved by delineating the
contours in appropriate relationship to
each other, with due consideration given to
the scale and contour interval of the map.
Also called configuration of terrain. See

also topography.
topographic feature—See topography.

topographic map—A map which presents the
vertical position of features in measurable
form as well as their horizontal positions.

Topographic Map of the United States— The
recommended designation for the
topographic map of the United States being
Frcpared of quadrangle areas in atlas sheet
orm, chiefly by the United States
Geological Survey. This map portrays all
basic information about location, elevation,
and extent of physical and cultural features
that are required for preliminary economic
and engineering studies, and for incorpora-
tion in a base For maps prepared for special
purposes.

topographic plot—ReFresentation, by means

ofgcontour lines, ot the ground relief of an
area, shown in a stereoscopic model. See
also compilation, definition 2.

topographic preparedness level-A set of
topographic data which may contain both
finished products and data base materials.
Each set of data represents a different stage
of topographic preparedness and is
designed to be responsive to requirements
and operational plans for designated world
geographical areas.

topographic survey—A survey which has for
its major purposes the determination of the
relief of the surface of the earth and the
location of natural and manmade features
thereon.
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~eromymreTroarng 16s Tenet, e
position of its streams, roads, cities, etc.
The earth’s ratura! and physical features
collectively. A single feature such as a
mountain or valley is termed a topographic
feature. Topography is subdivided into
hy sograpl‘:y (the relief features),
hytfrography (the water and drainage
features), culture (manmade features), and
vegetation. 2. The science of delineation of
natural and manmade features of a placc or
region especially in a way to show their
positions and elevations. The term includes
the scientific and technical fields of
surveying, geodesy, geophysics, military
geography, photogrammetry, cartography,
graphic arts, and related activities to the
extent that they are essential o the
accomplishment of the military mapping,
geodesy, and military geographic inte].E-
gence mission. 3. In oceanography, the
term is applied to a surface such as the sea
bottom or a surface of given characteristics
within the water mass.

toponym—A name applied to a physical or
cultural topographic feature. For U.S.
Government usage, policies and decisions
governing place names on earth are
established by the United States Board on
Geographic INames. Also called place name.

toponymy—1. The study and treatment of
toponyms. 2. A body of toponyms.

topple—The vertical component of precession
or wander, or the algebraic sum of the two.

topple axis—That horizontal axis, perpen-
dicular to the (horizontal) sYin axis of a
gyroscope, around which topple occurs.

torsion balance~A device for measurin

combinations of the second derivatives o%
the gravity potential, which are closely
related to the horizontal components of
the deflection of the vertical. It consists of
a bar suspended horizontally by an elastic
filament, one end of the bar being
subjected to the influence of the attracting
force to a greater degree than the other
end. The attracting force is balanced and its
comparative strength measured by the
torsional reaction of the filament.

254

i
—R
[

total drift—The algebraic sum of drift due to
precession and that due to wander. Often
shortened to drift.

total latitudes—See ordinates.

total magnetic intensity —The vector resultant
of the intensity of the horizontal and
vertical components of the earth’s magnetic

field at a specified point.

touch plate—See kiss plate. '

township—(USPLS) The unit of survey of the
public lands of the United States, normally
a quadrangle approximately 6 miles on a
side with boundaries conforming to
meridians and parallels, located with
reference to the initial point of a principal
meridian and base line. The word ‘“town-
ship” is used in conjunction with appro-
priate range to indicate the coordinates of a
particular township with reference to the
initial point. See also fractional township.

township corner—(USPLS) A corner at the
extremity of a township boundary.

township line--(USPLS) An exterior bound-
ary of a township extending in an east-west
direction. See also range line. ﬁ}

town plan—See city maps.

town-plan inset—See inset.

town-site survey—The marking of lines and
corners within one or more regular units of

the township subdivision by which the land
is divided into blocks, streets, and alleys as

a basis for the disposal of tiile in parcels of 1
land.
trace—Sce selection overlay. J

track —(navigation) The actual path of an
aircraft aiove, or a ship on the surface of
the earth. The azimuth of this path
generally is referred to the true meri(fian.
See also course, definition 3.

track adjustment—Adjustment to a ship’s
track resulting from set and drift of the N L
vessel. : /
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indicating turning points, courses, and
distances.

tracking camera—See ballistic camera.

tracking station—A ground-based complex
set up to track an object moving through
the atmosphere or space, by visual,
photographic, photoelectric, or electronic
methods.

traffic-circulation map—A map showing traf-
fic routes and the measures for traffic
regulation. It indicates the roads for use of
certain classes of traffic, the location of
traffic control stations, and the directions
in which traffic may move. Also called
circulation map.

traffic separation schemes—Portrayal on
nautical charts of schemes aimed at
reducing the risk of collision in congested
and/or converging areas by separating
traffic moving in opposite, or nearly
opposite, directions.

trajectory—In general, the cu:ve that a body
describes in space. An orbit 15 a trajectory
which does not intersect the eartii.

transcriber—See point-transfer device.

transcription—L The process of recording the
sounds and/or grammatical elements of a
language in terms of a specific writing
system. 2. An item of a language which has
undergone this process.

transformation—The process of projecting a
photograph (mathematically, graphica%ly,
or photographically) from its plane onto
another plane by translation, rotation,
and/or scale change. The projection is made
onto a plane determined by the angular
relations of the camera axes and not
necessarily onto a horizontal plane. See
also rectizl’cation.

transformed print—A  photographic print
made by projection in a transforming
printer.

transforming printer—A specially designed
frojection printer of fixed geometry used
or transforming the oblique components
of a coupled camera installation, a

axis of the system. Compare with rectifying
printer. See also universal transforming
printer.

transit—1. The apparent passage of a star or
other celestial body across a defined line of
the celestial sphere, as a meridian, prime
vertical, or almucantar. The apparent
passage of a star or other celestial body
across a line in the reticle of a telescope, or
some line of sight. The apparent passage of
a smaller celestial body across the disk of a
larger celestial body. The transit of a star
across the meridian occurs at the moment
of its culmination, and the two terms are
sometimes used as having identical
meanings; such usage is not correct, even
where the instrument is in perfect adjust-
ment. At the poles, a star may have no
culmination but it will transit the
meridians. See also culmination; lower
transit; meridian transit; upper transit. 2. A
surveying instrument composed of a
horizontal circle graduated in circular
measure and an alidade with a telescope
which can be reversed in its supports
without being lifted therefrom. See also
theodolite. 3. The act of reversing the
direction of a telescope by rotation around
its horizontal axis. Also called plunge;
inverting; telescoping. 4. An astronomical
instrument having a telescope which can be
so adjusted in position that the line of sight
may be made to define a vertical circle.
Also called astronomical transit. See also
broken-telescope transit; solar transit.

transit-and-stadia survey—A survey in which
horizontal and vertical directions or angles
are observed with a transit and distances
are measured by transit and stadia.

transit instrument—See transit, definition 4.

transit line—Any line of a traverse which is
projected, either with or without easure-
ment, by the use of a transit or uther
device. It is not necessarily an actual line of
final survey but may be an accessory line.
Also called traverse line.

transit micrometer—A form of registering

micrometer with its movable wire placed in
the focal plane of an astronomic transit and
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at right angles to the direction of motion of
the image of a star which is observed at or
near culmination. Also called impersonal
micrometer, because it almost completely
climinates the effect of the personal
equation on time observations made with
it.

transit micrometer contact correction—A
quantity applied to the chronograph record
of a star transit observed with the aid of a
transit micrometer to allow for the time
required for the contact spring to cross
one-half of the width of a contact strip in
the head of the micrometer.

transit rule—A method of balancing a survey.
Corrections corresponding to the closing
errors in latitude and departure are
distributed according to the proportion:
latitude and departure of each line of the
traverse to the arithmetical sums of the
latitudes and departures of the entire
traverse. The transit rule is used when it is
assumed that the closing errors are due less
to the errors in the observed angles than to
errors in the measured distances.

transit traverse—A survey traverse in which
the angles are measured with an engineer’s
transit or theodolite and the lengths with a
metal tape. A transit traverse is usually
exccuted for the control of local surveys
and is of second-order or third-order
quality.

transition curve—See spiral curve.

translation—1. The process of rendering oral
or written text ofone language in terms of
text of corresponding meaning of another
language. Compare with transcription;
transliteration; romanization. 2. Movement
in a straight line without rotation.

translational movement—The systematic
movement of projector assemblies in line-
of-flight directions in a stereoplotting
instrument.

transliteration—1 The process of recording
the graphic symbols of one writing system
in terms of corresponding graphic symbols
of a second writing system. 2. An item of a
language which has undergone this process.
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translunar—QOutside the moon’s orbit about
the earth. See also cislunar.

translunar space—As scen from the earth at
any moment, space lying beyond the orbit
of the moon.

translunar trajectory—A trajectory extending
outside the moon’s orbit about the earth.

transmission—(optics) The ratio of trans-
mitted light to the incident light. If 100
units of light fall upon a translucent
material and 10 of them succeed in passing
through, then it can be said that the
material has %10 or 10 percent transmission.

transparency—A photographic print on a clear
base, especially adaptable fgr viewing by
transmitted light. Also, the Fight-
transmitting capability of a material.

transponder—A combined receiver and trans-
mitter whose function is to transmit signals
automatically when triggered by an
interrogator.

transverse—In cartography, pertaining to or
measured on a map projection in which a
meridian is used as a fictitious equator.
Also called inverse.

transverse axis—The distance between the
apsides. It is identical to the semimajor axis
for elliptical orbits.

transverse chart—A chart on a transverse
projection. Also called inverse chart.

transverse cylindrica! orthomorphic chart
(TCOC)—See transverse Mercator chart.

transverse  cylindrical orthomorphic map
projection—Sec transverse Mercator map
projection.

transverse e?uator—Thc plane which is
perpendicular to the axis of a transverse
projection. Also called inverse equator.

transverse graticule—A fictitious graticule
based upon a transverse projection.

transverse latitude—Angular distance from a
transverse equator. Also called inverse
latitude. See also fictitious latitude.
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transverse longitude—Angular distance be-
tween a prime transverse meridian and any
given transverse meridian. Also called
im(/lerse longitude. See also fictitious longi-
tude.

transverse map projection—~A map projection
in which the projection axis is rotated 90°
in azimuth.

transverse Mercator chart—A chart on the
transverse Mercator projection. Also called
inverse cylindrical orthomorphic chart;
inverse Mercator chart; transverse cylindri-
cal orthomorphic chart.

transverse Mercator grid—An informal desig-
nation for a state coordinate system based
on a transverse Mercator map projection.
Also called Gauss-Kruger grid.

transverse Mercator map projection—A con-
formal cylindrical map rojection, being in
principle equivalent to t[})xe regular Mercator
map projection turned (transversed) 90° in
azimuth. In this projection, the central
meridian is represented by a straight line,
corresponding to the line which represents
the equator on the regular Mercator map
projection. Neither the geographic
meridians (except the central meridian) nor
the geodetic parallels (except the equator)
are represented by straight lines. Also
called inverse cylindricaf orthomorphic
map projection; inverse Mercator map
projection; transverse cylindrical ortho-
morphic map projection.

transverse meridian—A great circle perpen-
dicular to a transverse equator. The
reference transverse meridian is called
prime transverse meridian. Alsc called
inverse meridian. See also fictitious
meridian.

transverse model datum-See model datum,
definition 1.

transverse parallel-A circle or line parallel to
a transverse equator, connecting all points
of equal transverse latitude. Also called
inverse parallel. See also fictitious parallel.

transverse pole—One of the two points 90°
from a transverse equator.

e

transverse polyconic map projection—A poly-
conic map projection which is turned
(transversed) 90° in azimuth by sub-
stituting for the central meridian, a great
circle perpendicular to the geographic
meridian to provide a control axis for the
projection, along which axis will lie the
centers of the circular arcs representing
lines of tangency of cones with the surface

of the sphere.

transverse position—A split-camera installa
tion so positionec that the plane containing
the camera axis is perpendicular to the line

of flight.

transverse rhumb line—A line making the
same oblique angle with all fictitious
meridians of a transverse Mercator projec-
tion. Transverse parallels and meridians may
be considered special cases of the transverse
rhumb line. Also called inverse rhumb line.
See also fictitious rhumb line.

traverse—A- method of surveying in which
lengths and directions of lines between
ints on the earth are obtained by or from
ield measurements, and used in deter-
mining positions of the points. A survey
traverse may determine the relative
positions of the points which it connects in
series, and if tied to control stations on an
adopted datum, the positions may be
referred to that datum. Survey traverses are
classified and identified in a variety of
ways: According to methods used, as
astronomical traverse; according to quality
of results, as first-order traverse; accordin;]v,
to purpose served, as geographica
exploration traverse; and according to
form, as closed traverse, etc. See also
angle-to-the-right  traverse; astronomical
traverse; azimuth traverse; closed traverse:
connecting traverse; deﬂection-angle
traverse; first-order traverse; fourth-orde:
traverse; geographical-exploration traverse
interior-angle traverse; loop traverse; oper
traverse; phototrig traverse; planetabl
traverse; random traverse; second-order
traverse; spur traverse; stadia traverse
subtense-gar traverse; subtense-base
traverse; third-order traverse; transit
traverse.

traverse adjustment—See balancing a survey
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traverse angle—Measurement of the angle
from a preceding adjacent shore station to
the following adjacent shore station in a
series of ship-to-shore triangulation
observations.

traverse error of closure—See error of closure,
definition 8.

traverse line—See transit line.
traverse net—See survey net, definition 1.

traverse station—A point on a traverse over
which an instrument is placed (a set-up).
Also, on a traverse, a length of 100 feet
measured on a given line, either straight,
broken, or curves .

traverse tables—Mathematical tables listing the
lengths of the sides opposite thie obFique
ar& for each of a series of right-angle
plane eriangles as functions of the length
and azimuth (or bearing) of the hypotenuse.

traverse she instrument—To rotate a survey
instrument about its vertical axis; that is,
turning the instrument in azimuth.

triangle—See astronomical triangle; celestial
trian%le; spherical triangle; spheroidal
triangle; terrestrial triangle.

triangle closure—See error of closure, defini-
tion 7.

triangle equation—See angle equation.

triangle error of closure—See ervor of closure,
definition 7.

triangle of doubt—In a simple two-point
problem, th: triangle resulting when the
check ray fails to pass through the point of
intersection of the two intersecting rays,

triangle of error—The triangle formed when
three plotted rays fail to intersect
perfectly. The center of the triangle may be
considered to be the adjusted position. See
also resection.

triangle-of-error method—In surveying, a
technique for solving the three-point
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problem graphically by a triangle-of-error.
These nethods are generally re%erred to by
name, such as Bessel’s method, Coast-
Survey method, and Lehmann’s method,
each of which is based upon its own
factors. See also triangle of error.

triangulation—~A method of surveying in
which the stations are points on the ground
which are located at the vertices of a chain
or network of triangles. The angles of the
triangles arec measured instrumentally and
the sides are derived by computation from
selected sides which are termed base lines,
the lengths of which are obtained from
direct measurements on the ground.
Compare with trilateration. See also
analytical three-point resection radial
triangulation; arc triangulation; area
triangulation; base net; first-order triangula-
tion; flare triangulation; photo-
triangulation; satellite triangulation;
second-order triangulation; ship-to-shore
triangulation; shoran triangulation; third-
order triangulation; trilateration.

triangulation base line—The side of one of a
series of connected triangles, the length of
which is measured with prescribed accuracy
and precision, and from which the lengths
of the other triangle sides are obtained by
computation. Base lines in triangulation are
classified according to the character of the
work they are intended to control, and the
instruments and methods used in their
measurement are such that prescribed
probable errors for each class are not
exceeded. These probable errors,
expressed in terms of the lengths, are as
follows: First-order base line, 1/1,000,000;
second-order base line, 1/500,000; third-
order base line 1/250,000.

triangulation net—See survey net, definition
1.

triangulation reconnaissance—A preliminary
survey to select the location of stations to
give the most feasible triangulation scheme.

triangulation signal—A rigid structure erected
over or close to a triangulation station and
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used for supporting an instrument and
observer, or target, or instrument and
observer and target, in a triangulation
survey. Also, any object, natural or
artificial, whose position is obtained in a
triangulation survey. The term may be
applicd to a structure whose position is
determined by triangulation, but whose
primary purpose is to serve later in a
hydrographic or topographic survey, when
it may become known as a hydrographic or
topographic signal.

triangulation station—-A point on the carth
whose position is determined by triangula-
tion. Sometimes shortened to trig point.

triangulation system—The main scheme, or
net, of primary stations, and the auxiliary
stations. The main scheme is the
framework of the system and is tied at
several points to previously established
triangulation stations of equal or higher
order. Sec also survey net, definition 1.

triangulation theodolite—Sec direction instru-
ment theodolite.

triangulation tower—/1 structure used to
elevate the line of sight above intervening
obstacles. Usually consists of two
independent structures, one within the
other; the center structure supports the
theodolite and the outer structure supports
the observer and the signal. See also Bilby
steel tower.

triaxial ellipsoid—An ellipsoid having three
uncqual axes, the shortest being its polar
axis, while the two longer ones lie in the
plane of its equator.

tricamera Fhotograph —Photography con-
sisting of the sirnultaneous exposure of
three cameras systematically arranged at
fixed angles to each other in such a way
that overlap is provided between adjacent
photographs. Generally, the cameras are
arranged so that a center vertical photo-
graph and two high-oblique photogr;?)hs
are obtained. This assembly is often
referred to as a trimetrogon camera

¥

asscmbly because of the wide use of
Metrogon lenses in carly tricamera photog-
raphy. See also Metrogon lens.

trig dossier—A  detailed record on the
triangulation of an arca, giving the
coordinates of the triangulation stations.

teig list—A publication containing all available
positional data and elevations with the
respective descriptions of horizontal and/or
vertical control points, usually arranged
according to the location of the control
oints within the limits of inap sheets of
E\rge-scale series.

trig point—Sce triangulation station.

trigonometric leveling—The determination of
differences of elevations from observed
vertical angles combined with lengths of
lines. A type of indirect leveling.

trilateration—A method of surveying wherein
the lengths of the triangle sides are
measureg, usually by electronic methods,
and the angles are computed from the
measured lengths. Compare with triangula-
tion.

trilateration net—A network of points whose
positions relative to one another are
determined by measurement and adjust-
ment of the length of the sides of the
triangles formed by these points.

trilinear surveying—The determination of the
position o{ a point of observation by
measuring the angles at that point between
lines to three points of known position. See
also resection.

trimetrogon camera—A triple camera
assembly with one vertical and two fixed-
angle obliques whose imagery overlaps the
vertical and with all three axes lying in a
plane perpendicular to the line of flight.

See also tricamera photography.
trimetrogon mapping—A method of compiling

mag data from aerial photographs taken
with an assembly of three cameras.
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trimetrogon photoEraphy—A method of aerial
photography whereby three photographs
are taE::n simultaneously, one vertical and
two high obliques, in a direction at right
angles to the line of flight. The obliques,
taken at an angle of 60° from the vertical,
side-lap the vertical photography. These
ﬁroducc composites from horizon to
orizon. During a trimetrogon run,
successive tricamera exposures ordinarily
are taken at an interval which provides
overlapping in the line of flight. See also
tricamera photography.

trim marks—Lines placed on original copy to
serve as guides in cutting or trimming the
printed sheets to their prescribed size.

trim size—The overall dimensions of a map or
chart to which the sheet is trimmed after
printing.

trimming and mounting dia%ram—A sketch
showing how the prints of a transformed
multiple-lens pﬁotograph should be
corrected to obtain, in effect, a photograph
made by a single lens. The information is
given in the form of distances referred to
the fiducial marks on the photograph, and
is the result of the calibration test for the
particular camera used.

tropical month—The average period of the
revolution of the moon about the earth
with respect to the vernal equinox,
approximately 27 1/3 days.

tropical year—The interval of time between
two successive passages of the vernal
equinox by the sun. The tropical year is the
year of the seasons, and tﬁe basis of the
conventional calendar year. Also called
astronomical year; equinoctial year; natural
year; solar year.

tro({.)ic of Cancer-The northern ?arallel of

eclination, approximately 23°27' from
the celestial equator, reached by the sun at
its maximum declination, or the corre-
sponding parallel on the earth.

tropic of Capricorn—The southern parallel of
declination, approximately 23°27' from

260

¥

the celestial equator, reached by the sun at
its maximum declination, or the corre-
sponding parallel on the earth.

tro(fopause—Thc imaginary boundary layer

ividing the upper part of the atmosphere,
the stratosphere, from the lower part of the
atmosphere, the troposphere. The
tropopause normally occurs at an altitude
of about 25,000 to 45,000 feet in polar
and temperate zones, and at 55,000 feet in
the tropics.

trough compass—See declinatoire.

Troughton level —An English instrument
having the spirit level permanently attached
to the top of the telescope tube.

true—1. Related to true north as opposed to
magnetic north. 2. Actual, as contrasted
with fictitious, as true sun. 3. Related to a
fixed point, either on the earth or in space,
as true wind; in contrast with relative,
which is related to a moving point. 4.
Corrected, as true altitude.

true altitude—1. Actual height above mean sea
level; calibrated altitude corrected for air
temperature. 2. The actual altitude of a
celestial body above the celestial horizon.
Also called ozserved altitude.

true amplitude—Amplitude relative to true
east or west.

true anomaly —See anomaly, definition 3.

true azimuth—The horizontal direction of any
line measured clockwise from true north.

true bearing—The horizontal angle between
the merigian line and a line on the earth.
The term true bearing is used in many of
the early descriptions of land boundaries in
the United States. It is associated with true
north, referring to the direction of the
north point as determined by astronomical
observations. If an astronomically deter-
mined bearing is used, however, the term
astronomical bearing is preferred over true
bearing.
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true depression angle—The setting of the
oblique cameras in the photographic
aircraft with relation to the true horizon. It
is defined by a ray from the cxposure
station through the principal point of the
oblique photograph and a ray to the true
horizon.

true direction—Horizontal direction expressed
as angular distance from true north.

true error—See resultant error.

true horizon—A horizontal plane passing
through a point of vision or a perspective
center. The apparent or visible horizon
approximates the true horizon only when
the point of vision is very close to sea level.

true line—(USPLS) A term used to indicate
th: direct forward bearing from one
monument . the next, as distinguished
from a random line.

true meridian—A term used to distinguish the
%rcat circle through the geographical poles
rom magnetic meridian, compass meridian,
or grid meridian.

true north—The direction from an observer’s
position to the geographic north pole. The
north direction of any geographic meridian.

true place—See true position.

true position—The position of a celestial body
after all known corrections including
precession and nutation have been made.
Also called true place.

true prime vertical-The vertical circle
through the true east and west points of
the horizon, as distinguished from mag-
netic or grid prime vertical through the
magnetic or grid ecast and west points,
respectively.

true sidereal time—Sce apparent sidereal time.
true solar time—See apparent solar time.

true sun—See apparent sun.

true-to-scale—~A conditicn where map
measurements are in exact agreement with
the staced map scale. Since all map progcc-
tions involve some scale change, the scale is
not true at all places on a map.

truc valuc—That value of quaitity which is
completely free from blunders and errors.
Since the errors to which physical measure-
ments are subject cannot be known
exactly, it follows that the true value of a
quantity cannot be known with exactness.
In survey work, the most probable value is
used as best representing the true value of
the quantity.

turning point (TP)—A point on which both a
minus sight (foresight) and a plus sight
(backsight) are taken on a line of direct
levels. Also, in topographic surveys, any
point on which the rod is held while the
instrument is moved to another station.
These turning points are often marked for
future use as tie or check points.

turning-point pin—A steel pin about one foot
long. In leveling operations, the turning
point is driven into the ground where it is
necessary to establish a point that will be
stable in elevation for a short period of
time. When it has served its usc?ulncss at
one point, it is removed and carried by the
rodman for subsequent reuse.

turret graver—A scribing instrument which
permits the use of points of several weights
interchangeably without the inconvenience
of interrupting the scribing to replace
points. The turret head is revolved to
position the desired point, and scribing is
resumed.

tusche—An ink for drafting printing areas on
lithographic plates.

tusching—The operation of adding work to
the image on a pressplate, correcting lines
and lettering, and adding solids by means
of tusche. Also called lithographic drafting.

twenty-four-hour satellite—See synchronous
satellite.
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two-base method—A technique of barometric
leveling utilizing three CLarometers. Two
barometers, one high established over a
known elevation, and one low established
over a known clevation, and a roving
barometer operating between the two
known positions. High and low barometers
are reacf and rccorfcd, with temperature,
every five minutes. The roving barometer
and temperature are read and recorded at
cach station occupied. Data are reduced to
position and elevation by office computa-
tion. Sec also fly-by method.

two-body orbit—The motion of a point mass
in the presence of the gravitational
attraction of another point mass, and in the
absence of any other forces. This orbit is
usually an ellipse, but may be a parabola or
hyper{ola.

two-body problem-That problem in celestial
mechanics which treats of the relative
motion of two-point masses under their
mutual gravitational attraction.

two-dimensional pantograph—In relief model
making, a maciine permitting the cutting,
at a predetermined scale, of the three-
dimensional terrain base from the flat map
contour drawing.

two-point problem—A problem in determining
the position of a point with the known
factor being the length of one line that
does not inc%udc the point to be located.
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two-step enlargement/reduction—A technique
of projecting and printing a small image;
then copying and projecting it again to the
required size, This is often necessary when
copy size/copy camera limitations do not
permit enlargcmcnt o1 eduction in a singlc
operation.

two-transit method—A method of ship-to-
shore triangulation whereby the position of
the sounding boat or pole is determined by
angle observations from two transits on
shore set up over points previously
positioned.

type—In printing (typography) a metal block
having a raised letter or figure which, when
inked, is used to make an impression on
paper or other material. Type can also be in
the form of negative or positive stripping
film. Categories of type include hand-set
cold type; hot type, such as Linotype;

Monotype (Funchcd tape to metal);
phototype (film negative or positive);
Photontype (tape to film). Type is

identified by its style and size.

typography—The art of type composition and
printing from raised type surfaces.




UTO time—Uncorrected universal time. See
also UT1 time; UT2 time.

UT1 time—The true angular rotation of the
earth about its instantaneous spin axis in
the mcan equatorial system of dates. UT1
is obtained from UTO by correcting UTO
for the difference between the instan-
taneous and mean longitude at the
observing station. Since UT1 is keyed
precisely to the instantaneous rotation of
the earth, which is not strictly uniform,
UT1 does not progress uniformly. Sec also
UTO time; UT2 time.

UT2 time—The mean angular motion of the
carth, freed of predictable perindic varia-
tions but still affected by irregular
variations and secular variations. UT2 is
obtained from UT1 by correcting UT1 for
seasonal variations in rotation rate. See also
UTO time; UT1 time.

ultra-wide-angle lens—See super-wide-angle
lens.

unchecked spot elevation—Elevation deter-
mined by unchecked field survey methods,
such as side shots on stadia lines,
unchecked vertical angles, and barometric
leveling. Also an clevation determined by
repeated photogrammetric reading.

uncontrolled mosaic—A mosaic composed of
uncorrected prints, the detail of which has
been matched from print to print without
ground control or other orientation.

underground mark—A surveying mark set and
plumbed below the center of a surface
mark and separated therefrom so as to
preserve the station in case of accident to
the surface mark.
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undevelopable—A surface, such as a sphere,
that cannot be flattened to form a plane
without compressing or stretching some
part of it.

undulation of the geoid—See geoid height.

unidimensional magnification—-Transforma-
tion of one rectangle into another of
different proportions.

U.S. Coast and Geodetic Survey first-order
leveling rod—See precise leveling rod.

United States control survey nets—The two
control survey nets being extended over the
United States by the United States Coast
and Geodetic Survey for the control of
nautical charts and topographic maps, and
comprising: (1) The iorizomal-control
survey net consisting of arcs of first-order
and second-order triangulation and lines of
first-order and second-order traverse, a few
of which have been executed by the United
States Gceological Survey, the Corps of
Engineers, and other organizations. The
data derived in this survey are bein
coordinated and correlated on the Nort
American datum of 1927. (2) The vertical-
control survey net consisting of lines of
first-order and second-order spirit leveling
which determine the elevations of
thousands of bench marks above a common
datum, mean sea level. This net includes
lines of levels run by the United States
Geological Survey, the Corps of Engineers,
and other organizations.

U.S. Engineer precise leveling rod—A speaking
rod of T-shaped cross section, 12 feet long,
graduated in centimeters.

U.S. Geological Survey level—A level of the

dumpy type, constructed of stainless stecl.
It has an internal-focusing telescope; the
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level bubble is centered by the end-
coincidence method, cffected with the aid
ot a prism device and stellite mirror which
can be adjusted by the obscrver.

U.S. Geological Survey precise leveling rod—1.
A speaking rod graduated in yards and
fractions of a yard. It is rcad for cach of
three cross wires to the nearest thousandth
of a yard. The sum of the three readings is
then the mean reading in fect to the nearest
thousandths. 2. A target rod of plus-sign
(+) cross section, a little over 12 feet in
length. There are two forms of this rod: the
single-target rod and the double-target rod.

United States National Map Accuracy
Standards—1. Horizontal accuracy: For
maps at publication scales larger than
1:20,000, 90% of all well-defined features,
with the exception of those unavoidably
displaced by exaggerated symbolization,
will be located witiin 1/30 inch (0.85 mm)
of their geographic positions as referred to
the map projection; for maps at publication
scales of 1:20,000 or smaller, 1/50 inch
(0.50 mm). 2. Vertical accuracy: 90% of all

of the carth’s polar regions north of 84°N
and south of 80°S latitudes.

universal sketchmaster—A type of sketch-

master in  which vertical or oblique

photographs may be utilized.

universal time (UT)—Sec Greenwich mean

time.

universal transforming printer—A specially

designed  printer for making glass
diapositives in which a known camera
distortion is climinated or compensated
for, or in some cases introduced. The glass
diapositives may be reproduced at scale,
enlarged, or reduced.

Universal Transverse Mercator (UTM) coordi-

nates—Quantitics which designate the
location of a point on the Universal
Transverse Mercator grid.

Universal Transverse Mercator (UTM) grid—A

military grid system based on the transverse
Mercator projection, applied to maps of the
earth’s surface extending to 84°N and 80°S
iatitudes.

contours and elevations interpolatcd from
contours will be accurate within onc-half of
the basic contour interval. Discrepancies in
the accuracy of contours and elevations
beyond this tolerance may be decreased by
assuming a horizontal displacement within
1/50 inch (0.50 mm). Commonly referred
to as map accuracy standards.

unperturbed orbit—Sec normal orbit.

unstable-type gravimeter—A gravity mecter
which utilizes a moving system which
approaches a point of instability such that
small changes in gravity produce relatively
large motions of the system. See also
astatized gravimeter.

universal analog photographic rectification
system—An c?cctronic rectification system upper branch—That half of a meridian or

celestial meridian from pole to pole which

permitting the rapid transfer of detail from
passes through a place or its zenith.

trimetrogon or any other type of aerial
photography, rto include panoramic
coverage. The system consists of four basic
components: input scanner, computer,
console, and x-y plotter. Also called
clectronic sketchmaster.

upper culmination—Sec culmination.

upper limb—That half of the outer edge of a
celestial body having the greatest altitude,
in contrast with the lower limb, that half

universal instrument—Sce alt-azimuth having the least altitude.

instrument. . . .
upper motion—(surveying) Rotation of the

universal level -Scc circular level. upper plate of a repeating instrument.

Universal Polar Stercographic (UPS) grid—A upper transit—Transit of the upper branch of
military grid system based on the polar the celestial meridian. Also called superior
stercographic projection, applied to maps transit.
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vacuum box-The frame, containing its own
vacuum unit, which encloses the mold for
the forming of plastic relief maps.

Vaisala Comparator—A precise distance
measuring instrument that uses optical
interferometry for making measurements.
It can measure distances as great as 864
meters with an accuracy of 1 part in 107.

value—See adjusted value; most probable
value; observed value; true value.

vanishing line—The -traight line on a photo-
graph upon which lie all the vanishing
points of all systeins of parallel lines
parallel to one plane.

vanishing point—The image, in the plane of a
photograpt, of the point toward which a
system of parallel lines in the object space
converges.

variable contour interval-A non-uniform
contour interval. It may result from the use
of cartographic source materials which do
not contain a constant contour interval or
from adapting the contour interval to
specific types of terrain for the optimum
portrayai of relief features.

variable-perspective camera system—A system
which, in its simplest form, consists of a
standard type view camera, a large aperture
front-surface mirror of spherical configura-
tion, and an easel used in the rectification
of highly tilted long-focallength photo-
graphs, and the transformation of maps an
charts from one projection to another.
When the camera component is replaced
with a projector, it beccmes possible to
expedite the rectification of lunar
photography taken by terrestrial observa-
tories.

variable-ratio pantograph—See pantograph.

\Y%

variance—The square of the standard devia-
tion.

variation—Sece magnetic variation.

variation of coordinate method—A method of
adjusting measurements in which the
coordinates of geodetic points are varied so
as to best fit the observations and retain
mathematical homogeneity.

variation of latitude—A small change in the
astronomic latitude of points on the earth,
due to variation of the poles.

variation of the poles—A small variation of
the location oFothc instantaneous axis of
rotation of the earth with respect to the
physical surface thereof. Also called polar
motion.

variational inequality—An inequality in the
moon’s motion, due mainly to the
tangential component of the sun’s attrac-
tion.

variometer—An instrument for comparing
magnetic forces, especially of the carth’s
magnetic field.

vectograph—A stereoscopic photograph
composed of two superimposed images that
polarize light in planes 90° apart. When
these images are viewed through Polaroid
spectacles with the polarization axes at
right angles, an impression of depth is
obtained.

vector—Any quantity, such as force, velocity,
or acceleration, which has both magnitude
and direction, as opposed to a scalar which
has magnitude only. Such a quantity may
be represented geometrically%y an arrow
of length proportional to its magnitude,
pointing in the assigned direction.
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line to which the direction is referred and
the radius vector. See also polar coordi-
nates.

velocity correction—A correction applied to
the speed of light to obtain the true speed
in consideration of humidity, temperature,
and altitude for use in shoran and hiran
operations.

Vening Meinesz formulas—Formulas for
computing deflections of the vertical from

gravity data.

verbal scale—See equivalent scale.

vernal equinox-That point of intersection of
the ecliptic and the celestial equator,
occupied by the sun as it changes from
south to north declination, on or about 21
March. Also called first of Aries; first point
of Aries; March equinox. Sece also mean
equinox.

verniec—A short, auxiliary scale situated
alongside the graduated scale of an
instrument, by means of which fractional
parts of the smallest division of the primary
scale can be measured accurately. See also
contact vernier; direct vernier; foiding
vernier; optical vernier; retrograde vernier.

vernier closure—The difference between the
initial and final vernier readings during the
survey operation of closing the horizon.

vertex (vertices)—The highest point. The
vertices of a great circle are the points
nexrest the poles. Also called apex.

vertex of curve—See point of intersection.

vertical —The line perpendicular to the geoid
at any point. It is the direction in which
the force of gravity acts. See also local
vertical; mass attraction vertical; normal,
definition 3.

vertical angle—1. An angle in a vertical plane.
2. (surveying) One o%the directions which
form a vertical angle is usually either the
direction of the vertical (zenith), and the
angle is termed the zenith distance; or the
line of intersection of the vertical plane in
which the angle lies with the plane of the

266

of elevation or angle of depression, r.
simply the altitude (plus or minus, as the
case may be). The vertical angle between
two directions, neither of which lies in the
plane of the horizon or coincides with the
vertical, is usually obtained from the
combination of two vertical angles as

defined above.

vertical-angle bench mark (VABM)—A bench
mark with elevation established by vertical
angle methods. See also bench mark (BM).

vertical angle station—Sce supplemental
station.

vertical angulation—The process of obtainin
differcnces of elevation by means o
observed vertical angles, combined with
lengths of lines. In geodetic work,
trigonometric leveling is used with the same
meaning.

vertical axis—(theodolite, transit) The line
through the center of the instrument about
whicﬁ the alidade rotates. For an
instrument in complete adjustment, this
axis occupies a vertical position, passes
through the center of the horizontal circle,
and is perpendicular to its plane.

vertical bridging—See bridging.

vertical circle—1. A great circle of the celestial
sphere, through the zenith and nadir.
Vertical circles are perpendicular to the
horizon. 2. A graduated disk mounted on
an instrument in such a manner that the
plane of its graduated surface can be placed
in a vertical plane. It is primarily used for
measuring vertical angles in astronomical
and geodetic work.

vertical collimator—A telescope so mounted
that its collimation axis can be made to
coincide with the vertical (or direction of
the plumbline). The vertical collimator
serves as an optical plumbline; it may be
designed for use in placing a mark on the
ground directly under an instrument on a
high tower or in centering an instrument on
a high tower directly over a mark on the
ground. Also called optical plummet.
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designed for the support of a pendulum,a
bar of known length, and two micrometer
microscopes, so placed with reference to
onc another that the length of the
pendulum can be measured.

vertical control-The mcasurements taken by
surveying methods for the determination of
elevation only with respect to an imaginary
level surface, usually mean sca level. See
also survey net, defirition 2.

vertical-control datum—Any level surface (as,
for example, mean sea level) taken as a
surface of reference from which to reckon
elevations. Also called vertical datum;
vertical geodetic datum. See also datum
level; datum plane; reference level;
reference plane.

vertical control net-Sce survey net,dcfinition 2.

vertical control point—Sce control point;
control station.

vertical coordinates—The vertical distance of a
point above or below a reference datum.
Points may be plus or minus according to
whether the point is above or below the
datum.

vertical curve—A parabolic curve used to
connect grades ogdiffercnt slope, and used
at the vertex of a grade to avoid the sudden
change in direction in passing from onc
grade to the other. This method of grade
change is usually used when there is an
algebraic difference of more than 0.2% in
the two opposing grades.

vertical datum—Sec vertical-control datum.

vertical deformation—In rclative oricntation,
the cumulative model warpage cffecting the
vertical datum from x-tilt error and y-tilt
crror.

vertical exaggeration—l. The change in a
model surtace created by proportionally

abovc the basc Ievel whilc fetaming TN
same base scale. 2. The increcase of the
vertical scale over the horizontal scale of a
terrain model or plastic relief map.

vertical extension—Sec extension, definition 2.

vertical gcodctic datum—See vertical-control
datum.

vertical intensity—The magnetic intensity of
the vertical component of the earth’s
magnetic ficld, reckoned positive if down-
ward, negative if upward.

vertical parallax—Sece y-parallax.

vertical pass point—Sec supplemental elevation.

vertical photograph—An  aerial photograph
taken with the axis of the camera ircing
maintained as closcly as possible to a truly
vertical position with the resultant
photograph lying approximately in a

horizontal plane.

vertical planc—1. Any plane passing through a
point on the carth and containing the
zenith and nadir of that point; also a plane
containing a plumb line. 2. (surveying) A
plane at right angles to a horizontal plane
and within which angles and distances arc
observed.

vertical sketchmaster—A type of sketchmaster
in which vertical photographs arc utilized.

vertical stereotriangulation—That portion of
stercotriangulation concerned with the
establishment of vertical data. Vertical
stereotriangulation is often limited or
precluded as an operation due to the mo-:
rigid accuracy standards established tor
vertical positions than for horizcntal
positions.

vibration—A single movement of a pendulum
in cither direction, to or fro. See also
oscillation.

267

e



vigretting—1. (photography) A gradual reduc-
tion in density of parts of a photographic
image due to the stos:ping of some of the
rays entering the lens. Thus, a lens
mounting may interfere with the extreme
oblique rays. An antivignetting filter is onc
that gradually decreases in density from the
center toward the edges; it is used with
many wide-angle lenses to produce a
photograph of uniform density by cutting
down the overexposure of the center of the
photograph. 2. (lithography) A photo-
graphic process which portrays a solid color
in a screen which skades off gradually into
the unprinted paper. Open water is often
shown by this method.

virtual gravity - The force u. gravity on an
atmospheric parcel, reduced by centrifugal
force due to the motion oz the parcel
relative to the earth.
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virtual 1ma§c—An image that cannot bc shown
on a surface but is visible, as in a mirror,

Virtual PPl Reflectoscope (VPR) chart—A
type of radar chart.

visible horizon—See apparent horizon.

visibility chart—A special-purpose map or
other graphic showing which areas can be
scen and those which cannot be seen from
a given observation point.

visual acuity—A measure of the ability of the
human eye to separate details in viewing an
object. The reciprocal of the minimum
angular separation, in minutes of arc, of
two lines of detail which can be scen
separately.

vulgar establishment—Sec establishment of
the port.




WWYV  time—Accurately controlled time
signals transmitted from stations (radio)
WWV in Colorado and WWVH in Hawaii.
These stations broadcast UTC (Universal
Time, close) which is cffsct from A1l bya
variable amount dectermined annually
before the start of the year. The epoch is
shifted in increments of 100 milliscconds if
it departs too far from UT2.

wading rod—A rod, graduated in fect and
tenths of feet, used for strcam-gaging in
shallow water.

wall map—A special-purposc map of a large
arca designed to be displayed on a wall.

wander—Sec apparent wander.
want of correspondence—Sce y-parallax.

warped model—Any spatial model which, due
to photographic distortions or orientation
crrors, has a model datum which is
deformed or otherwise incapable of being
leveled. Contrasted with flat model.

water leveling—A method of obtaining relative
elevations by observindg heights with respect
to the surface of a body of siill water.

water-stage recorder—An automatic recordin
instrument which records the rise and faﬁ
of the water surface at a strecam-gaging
station.

waving the rod-In leveling, a technique
whercby the rodman slowly pivots the
leveling rod toward and away from the
instrument position. The least reading
obtainable is the proper one to be
recorded.

weather map—A map showing the weather
conditions prevailing, or ‘predicted to

prevail, over a considerable arca. Usually,
the map is based upon weather obscrva-
tions taken at the same time at a number of
stations. Also called synoptic chart; surface
chart.

wedge—(optics) A refracting prism of very
small deviation, such as those used in the
cycpieces of some stercoscopes. Also called
optical wedge.

weight—The relative value of an observation,
source, or quantity when compared with
other obscrvations, sources, or quantities of
the same or related quantities. The value
determined by the most reliable method is
assigned the greatest weight.

weighted mean—A valuc obtained by
multiplying cach of a scrics of values by its
assigned weight and dividing the sum of
those products by the sum of the weights.

Werner map projection—A particular case of
the Bonne map projection, in which the
standard parallel is at the pole, and the
tangent cone becomes a tangent plane. Any
onc geographic meridian is chosen as the
central meridian and represented by a
straight line, divided to exact scale. The
geographic parallels are represented by
circular arcs, also divided to ecxact
scale, and the other meridians are curved
lines.

westing--Sce departure, definition 1.
west point—Scc prime vertical plane.

whirler—Equipment used for applying

sensitizer to press plates.
widc-angle lens—A lens having an angle of

coverage between 75° and 100°. A lens
whose focal length is equal to
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approximately one-half the diagonal of the
format.

wiggling-in —A survey procedure used when it
is necessary to establish a point, exactly on
line between two control points, neither of
which can be occupied. It is essentially a
trial-and-error technique where repeated
fore and back readings are taken and the
instrument shifted after each pair of
readings until exactly in line with the
stations. Also called ranging-in.

wiggling-in on line—See double centering.

wind rose—1. A diagram showing the relative
frequency of winds blowing from different
directions. It may also show average speed
or frequency of occurrence of various
speeds from different directions. 2. A
diagram showing the average relation
between winds From different directions
and the occurrence of other meteorological
phenomena.

wing photograph—A photograph taken by one
of the side or wing lenses of a multiple-lens
camera.

wing point—Three easily id.ntified points
aFong each side of an aerial photograph,
one near cach corner and one near the
middle. Used in the extension of radial
control in making controlled mosaics.

winter solstice—1. That point on the ecliptic
occupied by the sun at maximum southerly
declination. Also called first point of
Capricornus; December solstice. 2. That
instant at which the sun reaches the point
of maximum southerly declination, about
22 December.

wire drag—A sounding device consisting of
weighted wires which are maintained at a
given depth by floats, and then dragged

over any desired course.

witness corner—1. A marker set on a property
line leading to a corner; used where it is
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impractical to maintain a monument at the
corner itself. 2. (USPLS) A monumented
survey point usually on the line of survey
near a corner established as a reference
mark when the corner is so situated as to
render its monumentation or ready use
impractical.

witness mark—A mark placed at a known
distance ard direction from a property
corner or survey station to aid in its
recovery and identification. Also called
witness post; witness stake.

witness point—(USPLS) A monumented
station on a line of the survey, employed to
erpetuate an important location remote
From, and without special relation to, any
regular corner.

witness post —See witness mark.
witness stake—See witness mark.
witness tre. —See bearing tree.

Woodward base-line measuring apparatus—See
iced-bar apparatus.

working in on a line—See double centering.

working pendulum-A pendulum which is

used (swung) in a determination of the
intensity of gravity.

World Aeronautical Chart (WAC)—See Opera-
tional Navigation Chart.

world geodetic system—A consistert set of
parameters describing the size and shape of
the earth, the positions of a network of
points with respect to the center of mass of
the earth, transformations from major
geodetic datums, and the potential of the
earth (usually in terms of harmonic
coefficients).

World Geographic Reference System
(GEOREF)—Sce GEOREF.,

world polyconic grid—A grid system in which
a grid network is mathematically derived
from elements of a polyconic projection.




worldwide topographic readiness concept—A
concept to attain the optimum topographic
posture through the establishment of
selected preparedness levels responsive to
military needs for individual world
Feo%raphical areas. Several preparedness
evels, representing varying production
stages, are attained in accordance with
military threats, priorities, and available
resources.

wrong-reading—A descriptive term fqr an
image which is a reverted or mirror image
of the original. Other terms, such as reverse
reading, etc. are sometimes used to identify
ima; direction, but are not recommended
because of possible confusion in negative-
positive relationship.

s .

wye level-A leveling instrument having the

telescope, with attached spirit level, sup-
ported in wyes (Y’s). The telescope can be
rotated about its longitudinal axis (collima-
tion axis) in the Y’s and it can be lifted
and reversed, end for end, for testing and
adjustment. Also called Y level.

3
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x-axis—1. A horizontal axis in a system of

rectangular coordinates; that line on which
distances to the right or left (east or west)
of the reference line are marked, especially
on a map, chart, or graph. 2. The line
joining the opposite fidgucial marks in the
direction which is most nearly parallel to

the line of flight.

x-coordinates—See abscissas.

X

x-displacement—A component of image

displacement. When a point image is to be
located by coordinates with respect to
rectangular axes, x-displacement represents
the distance moved in the x-direction.

x-motion—In a stcreoplotting instrument, that

linear adjustment approximately parallel to
a line connecting two projector stations;
the path of this adjustment is, in effect,
coincident with the g]ight line between the

x-correction—The correction to an x-direc-
tion.

two relevant exposure stations.

x-parallax—See absolute stereoscopic parallax.
x-direction—An observed direttion in a

triangulation figure for which an approxi-  x-scale—In oblique photography, the scale

mate value is obtained and treated like an
observed direction in the adjustment of the
figure. The work of a least-squares adju:
ment of a triangulation figure sometimes
requires the use of an x-direction, for
which an approximate value is obtained by
an inverse position computation, by the
solution of the three-point problem, or by
other means, and then using the x-direction
in the adjustment and obtaining a correc-
tion (x-correction) for it, whic% makes it
consistent with the adjusted values of the
observed directions.

Preceding page blank
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along the horizon parallels. It is constant
for any one parallel although each
successive parallel will have a different
scale.

x-tilt—The component of tilt about the x-axis,

which is most nearly in the direction of

flight.

x-y scaler—An instrument that provides x- and

y-coordinates in digital form from analogue
data.
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y-axis—-1. A vertical axis in a system of
rectangular coordinates: that line on which
distances above or below (north or south
of) a reference line are marked, especially
on a map, chart, or graph. 2. The line
which is perpendicular to the x-axis and
passes through the origin.

y-coordinates—Scc ordinates.

y-displacement—A component of image dis-
placement. When a point image is to be
located by coordinates with respect to
rectangular axes, y-displacement represents
the distance moved in the y-direction.

Y level—See wye level.

y-parallax—The difference between the per-
pendicular distances of the two images of a
point on a pair of photographs from the
vertical planc containing the air base. The
existence of y-parallax is an indication of
tilt in cither or both photographs, or a
difference in flying heights, and interferes
with stercoscopic examination of the pair.
Also called vertical parallax; want of
correspondence.
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y-scale—In oblique photographs, the scale
along the principal linc. It varics from point
to point along the line.

y-swing method—Sce one-swing method.

y-tilt—=The component of tilt about the y-axis
which is perpendicular to the direction of
flight. Also called pitch. Sometimes called
tip, which is an obsolete term.

yaw—1. (air navigation) The rotation of an
aircraft about its vertical axis so as to cause
the aircraft’s longitudinal axis to deviate
from the flight linc. Also called crab. 2.
(photogrammetry) The rotation of a
camera or a photograph coordinate system
about cither the photograph z-axis or the
exterior z-axis.

yaw angle—Sce angle of yaw.

year—The period of about 365% solar days
required for” onc revolution of the carth
around the sun. Sce also anomalistic year;
calendar year; cclipse year; great year;
fictitious year; sidereal year; tropical year.
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z-axis—In a three-dimensional rectangular
, coordinate system, the axis of reference
that is perpendicular to both the x- and

y-axes at their point of intersection.

z-motion—Movement of a stcrcoplotting
projector in a vertical direction.

z-time—Sec Greenwich mean time.

zenith—That point of the celestial sphere
vertically overhead. Sce also geocentric
zenith; geodetic zenith.

zenith angle—Sce zenith distance.

zenith camera—A special camera so designed
that its optical axis may be pointed
accurately toward the zenith. It is used for
the determination of astronomic positions
by photographing the position of the stars.
Sce also photographic zenith tube (PZT).

zenith distance—The vertical angle between

the zenith and the object which is observed
or defined. Zenith distance is the
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complement of the altitude. Also called
zenith angle. See also coaltitude.

zenith  telescope—A  portable  instrument
adapted for the measurement of small
differences of zerith distance, and used in
the determination of astronomic latitude.

zenithal chart—Sce azimuthal chart.

zenithal map projection—Sce azimuthal map
projection.

zonal harmonics—The set of spherical har-
monics that are functions of latitude only
and therefore do not affect the rotational
symmetry of the surface about its polar
axis.

zone time—The local mean time of a reference
zone. Sce also time zone.

zoom systcm—Scc pancratic system.

zulu time—Sece Greenwich mean time.
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