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”, FOREWORD

The explanations ard definitions of terms used for test data
and data product nomenclature contained herein have been com-
piled by the Documentation Group (DG) of the Range Commanders
Council (RCC). They are intended as a commcn reference for
tne discussion and description of test data betweer users and
ranges, and betwean ranges.

The [G recognizes that it may take some time for these terms
to be completely accepted and that there will continue to be
minor variances between people and ranges. When known to be
applicable, such variances have been pointed out in the text.
It is hoped, however, that the universal acceptance of these
terms and further imprcvements in standardization of terminol-
oy will siuonificantly improve range interactions.

This is the first edition of this supplement. Recommendations
for improving it are sclicited. Please address your comments
A ¢ questions to:

Chairman, Documentation Group

¢/o0 Secretariat

Range Commanders Council

Attn: STEWS-SA-R

White Sands Missile Range, NM 88002
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T DEFINITIONS

ACCURACY - The residual statistical difference between a measured
or comoutea value ard tne “true' value. High accuracy reouires

high precision. This terr applies to the system(s) for acquiring
and proces. ing the inforuaticn, not the media on which 1% s dis-
played (suzh as filr ~r paper). See also: DATA QUALITY, PRECISION,
RESOLUTION.

ANALDS 80y - See MAgWiT Il TATE,
AS RGN T RTTT L Tee s it er wrich define a point on

the surfa s - s et oy o the esid g wnich the Tocal di-
rection of cavit, oo 30t a3 a2 csterence. One such coordinate,
the ast-onanic Tarigide, 15 the angle between the gravity verti-
cal or plarn Gine o1 the nlane of the celestial meridian and

The plane of an initial mevacian, arcitrarily chocen. The ref-
arence sarfice Tor oastrornr gt obcnrvations and geodetic leveling

is caliles tne g0 7o jeoid i me equirctential surface of
the earth’s aravitas an 4 rotation which, on the average, co-
i

<
N

incides with mean <oy fevot (MSLY in tne p2en ocean. The direction
of aravity is permevticnar fo the geoid av every point. The
“oliowing relatiansn+s “Hefioction of the vertical) i1s used to
equate astronomic Looetinates with geodetic coordinates. Deflection
of the vertical values rro the angles between the ncrmals to the
geoid and reference 21 rs01d at a point on the geoid. The de-
“lectron angin i+ a3l s oeesoived into two prime components:
defle . tirn in the roridian and deflection in the prime vertical.

See aisor  COORDIMATL 575TcH.

CARD DECK - Any <erine of punched cards used by a data processing
cveiom.  Formats are varcasie.  Users must snecify the complete

o [ X LR

product reonoed. Teo gLl Vs,

CARTUGTAN COORDNE T - Values representing the location of a
point i g plane inovelation to ‘at least' twe intersecting
ctraiont lires called awes.  If the axes are perpendicular to

each ctrer, the cooraina*os gre rectanqular.  In order to specify
o partiular vectonago.ar coenrdiinate syster, the location of the
Crigie must he Lpes U Ted o Late pnown sysier and the dirvections
of twe of the axew pisr be cpecifted. A yight-handed system is
orie ir which an crdinary Ciobs-handed scorew will advance 1n a
positive directivn wiona “re third axis. Exanples of rectangular
coordindte synters are Gocat or central ftungent plae) coordinate

- [P 1 . oo MY SRR Vi
systens. oo 4, wETINATE SVET O,

i




CHART - Any graphical display of data (e.g. oscillographs, line
plots. bar graphs). Users may be required to specify:

Nature of chart, size, axes orientation, paper speed.
Intervals, sequence or segments.

Axes labels and identification of axes by parameter
{specify if special groupings are reauired).

Frequency response (peculiar to strip charts/to
determine the tyne of recording)

Calibration and timing required.

Nunber of traces, trace ceflection and raference lines.
See also: MLDIA.

COMPUTER LISTING - See TABULATION.

COORDINATE SYSTEM -~ An improved world Geodetic System [WGS) has
veen developed to satisfy the mapping, chartirng and geodetic needs
of the Department of Defense {DOD). The system, desigrated WGS 72,
represents the culmination of approximately five vears of data
collection within DOD and the scientific community. The Defense

Mapping Agency (DMA) validated WGS 72 in March 1374 for use within
J the DOD. The WGS 72 yeodetic ellipsoid parameters and their
associated accuracies are unclassitied as are the geodetic coordi-
nates and datum shift values for converting regional datums, such
as the Horth American Datun of 1927 (NAD 27), to the WGS 72. Ranges
involved in the deveiopment and testing of intercontinental ballis- S
tic misyiles have converted to WGS 72. Since most of the other iy
ceoordinate systeins in use tend to be range-peculiar, no attempt
1oomase heve to o describe each, Rather, the types of coordinate
Tystems normalis avallab.e are d7scussed very briefly.  Any user
dewdring detxiied information ¢ systems at a particular range
snuJTd direct questions te that range. See also: ASTRONOMICS:

PD'NATFS, 'AD {xN CCORSINATES, GEOCENTRIC COORDINATES,
'F“ I E. ’NER.JAL COORDINATE SYSTEM, LOCAL COORDINATE
o
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DETA - A col eciion of facts, numbers, letters, symbols, etc., from
which e conclusioen can be drawn, i.e., a representation of infor-
matign.  Sew alco:  OATA PARAMETER DESCRIPTION, DATA PRIORITY,

DATA GUALTTY, UATA REPCRYT, INGINEERING UNITS DATA, FINAL DATA,
TN-TEST DATA, al-LIRE LATA, QUICK-LOOK DATA, PRELIMINARY DATA,
FRESTOCT OnTA, FAw UATA, REAL-TIME DATA, SENSOR DATA, SUMMARY

OATA, TEST DATA.

OATA PAPAMITER - A list of data »narameters is arranged in alpha-
bezical ciaer in sectien 1 of this document.
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DATA PRIORITY - Each range determines data priorities in consider-
ation of project/program ¢jency assigniients and current workload
characteristics. In general, eacn range has a system of establish-
ing priorities for range use :nd data production in terms of DCD
priorities, local renigement ajreements and tne current and plarned
workload. Although prior'ties are guidelines, current circumstances
actually determine criorities. The user is advised to request that
each range explain its 2pntication of priorities ir terms of the
user's specific project/nragram.

DATA QUALTTY - Test data quality vequirerents and commitments vary
with the type of dita, syt oad range invelved. Quality is de-

scribed in various tevmr. e wla0: ACCURACY, PRECISION, RANLDOM

ERRORS, RESCLUTICN . S¥STIMWTIT LKKORS.

DATA REPORY - Any tes: gate vecords dolivered Lo & user which in-
clude the integranios of i~ grmation wecsssary for analysis of
cbject{s} performan:> or . (os, )

to other phenomena. o o FRILIMILARY REFORT and FINAL RFPORT.

DIGITAL TAPE - See MAGNETIC TAPL.

JOCUMENTARY PHOTOGRAPHY - Photography which provides a gualitative
history ol an event{s). Lixomples:
0 Fixed: Photographic data from a cemera whose optical
axes remain staticnary.
® Tracking: ‘hotoyraphic data from & camera which follows
an obiect as it moves.
¢ Still: A single evncsure of an event or object.

[ ol Nl at

END COF TEST - Time a" wnich ¢ predetermined sequence of events,
that is estahlished for the rurpose of obtaining test data, is
terminated.

ENGINEERING PHOTOGRAHY ~ Photography which provides a quantita-
tiv history of arn ovenii ). Uroineering photeography may be fixed,
tracking or still [see DU UMENTARY PHOTOGRAPHY), but is normally
distinguiched fror doco. foey photography by some type of timing
mark, position refercence o de readeut, etc.  (Sometimes referred
to as "metric’ when posio o ov anglo information is included.)

See also: MEDRIA.

ENGINEERING UNITS DATA - Data which has been converted to the units
needed by the user iktnnts, kiloarams per seccnd, etc.) rather than
the units in which tne da*a was measured -t its source (counts,

volts, percent o berd ol otol)
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FILM (PHOTOGRAPHY) - Any data presented by means of an image upon ) :z;nﬁ:’
a light-sensitive surface. Although capabilites of 1nd1v1dua] e ,:,%,:,
ranges vary, photographic support is divided general]y into o ;?:?5?;
DOCUMENTARY PHOTOGRAPHY and ENGINEERING PHOTOGRAPHY. See also: RN
MEDIA, DOCUMENTARY PHOTOGRAPHY, ENGINEERING PHOTOGRAPHY. —
FINAL DATA - Test data to which all known or user-reguested cor- :iifzt
rections have been applied and no further processing 1s anticipat ° RN

FINAL REPORT - A data report which meets commitments as to quality
of test data reported and commitments 2s to content, format and
number of copies or, whil. not weeting yuziity commitments, 15

the best data obtainable from a given tesc. Final data repurts
may or may not include final data, depending on user requirements
On-line and preliminary data may form a major part or all of 2
final data report if user requirements are met. The makeup and
contents of final data reports vary widely and must te defined

for each report.

-G-

GEOCENTRIC COORDINATES - Quantities that define the posiuvion of
a point with respect to the center of the ellipsoid. Geocentric
coordinates can be either Cartesian (x, y, z) or spherical (lat-
itude, longitude and radial distance). See also: COORDINATE
SYSTIM.

GEOLETIC COORDINATES - Quantities of latitude, longitude and
hedoht which define the position of a point on the surface of

the warth with respect to the reference ellipsoid. The geodetic
ratinde i the anglz2 which the normal at a poirt on the reference
eliiosoid mekes with the piane of the geodetic equator. Geodetic
iongitude is the angle between the plane of the geodetic meridian
and the nhane of an 1nitial meridian, arbitrairly chosen. In the
Uriiield States, geodetic iongitudes are numbered from the meridian
ot Lreorwich, but are ccmputed from the meridian of station Meades
Eanen 23 grescribed in the North American Datum of 1927. The

ciiiusoanl height or geodetic heicht is the height above the
reterence ellipsoid, measured along the ellipsoidal outer normal
tircugh the point in question. See also: COORDINATE SYSTEM.
-H-
chkc iy - see TABULATION.
-1-

Lebe TTAL CURDINATE SYSTEM - One in which the axes remain fixed
with tespect to the celestial pole and the vernal equinex. See
alsey  COCRUINATE SYSTEM.

IN-T1ST UAThA - Test data acauired and processed during the conduct

.y
O test.
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LISTINGS - See TABULATION.

LOCAL COORDINATE SYSTEM - A right-handed rectanguliar coordinate
system of which the Z-axis coincides with the plumb Tine through
the origin. See also: COORDINATE SYSTEM.

M-

MAGNETIC TAPE - A tape impregnated with a magnetic material on
which polarized patterns representing information can be stored.
Magnetic tape may be produced in digital or analog form.

Analog - A tape presentation of continuous-data information.

User specifications may include:

@ Number Of tracks, tape size and tape length (if necessary).
® Center frequency, start and stop times (or time interval),

sequence, track assignment, recorder response bands and
tape speed.
Parameters to be recorded and engineering-unit conversion.
Type of recording (pre-D, post-0, audio).
Type of timing (IRIG).
Facility calibrations and engineering-unit conversion
(if requived).

#® Mixer track data assignments.
Digital - A digitized presentation of information with user
specification of:
Type of coding (BCD, binary).
Physical size, nuiber of tracks, word and record size
and tape length (if necessary).
Bit density (556, 800, etc., BPI) and parity.
Parameters and sample rate.
Time intervals, sequence, segmenis or T-time(s).
Special requirements (e.g., tape compatibility, type
of equipment used to write the tape).
See also: MEDIA.

MAP PROJECTION - A systematic drawing of lines on a plane surface
to represent the parallels of latitude and meridians of longitude
of the earth or a section of the earth. A map projection may be
established by analytical computation or may be constructed geo-
metrically. Some of the mcre commonly used projections are described
below and illustrated in Table 1.
Lambert Conformal Map Projection - A conformal map projection
of the so-called conical type on which all geographic meridians
are represented 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. Angles
in the earth are correctly represented on the projection.




cave toward central
meridian

PROJECTIONS
CHARACTERISTICS] TRANSVERSE MERCATOR MERCATOR LAMBERT CONFORMAL
PARALLELS Curves concave toward|Parallel straight Arcs of concentric
nearest pole lines, unequally circles, nearly
spaced equally spaced
MERIDIANS Complex curves con- |Parallel straight Straight lines, con-

lines, equally spaced

verging at the pole

MPPEARANCE OF
GRID

% N

3

ANGLE BETWEEN
PARALLELS &
MCRIDIANS

90°

90°

90"

STRAIGHT LINE
CROSSES
MERIDIANS

Variable angle

Constant angle
(rhumb ]ine?

Variable angle
(aporoximates great
circle)

GREAT CIRCLE

Curved line

Straight line

Approximated by
straight line

PHUMB LINE

Curved line

Straight line

Curved line

DISTANCE SCALE

Mid-latitude

Nearly constant

only)

GRAPIIC Cylinder Secant Cone
ILLUSTRATION tangent at equator
oo
|
50"
4-"!—\ 40°
i I
oM
y &
f
i J
\\ ’ -
ORIGIN OF Center of sphere Center of sphere Center of sphere
PROJECTORS (for illustration (for illustration (for illustration

only)

DISTORTION QF
SHAPES AND

Increases away from
meridian of true

Increases away from
equator

only)

IR

Very little

AREAS scale
F&[THOD OF Mathematical Mathematical Mathematical
PRODUCTION
NAVIGATTONAL Grid navigation Dead reckoning Pilotage and
USES in polar areas and celestial radio (suitable
(suitable for all for all types)
types)
CONFORMALITY Lfes Conformal Conformal J
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MAP PROJECTION, Lambert Conformal Map Projection (Continued)

This projection may have one standard parallel along which

the scale is held exact or there may he two such standard
parallels, both maintaining exact scale. The scale is
approximately the same in every direction unless the measure-
ment is taken very far in the N-S direction or in any direction
where the N-S component of a vector is large.

Mercator Map Projection - 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 repre-
senting the equator and 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 achieved by math-
ematical 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.

Traverse Mercator Map Projection - A conformal cylindrical

map projection in principle equivalent to the regular Mercator
Map Projection turned (tranversed) 90° in azimuth. In this
projection the central meridian is represented by a straight
line corresponding to the 1ine 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.

MEBIA - The type of infcrmation presentation available at each
range; varies with the computer system employed and the type of
tests conducted. However, a general grouping of media is normally
available. Each is described briefly herein with examples of the
type of user-provided information necessary for the range to supply
a product on that medium. See also: CARD DECK, CHART, FILM,
DOCUMENTARY PHOTOGRAPHY, ENGINEERING PHOTOGRAPHY, MAGNETIC TAPE,
MICROFORM, PAPER TAPE, REMOTE TERMINAL, TABULATION.

MICROFORM - Information presented by means of photographic reduction
(includes microfilm and microfiche). NOTE: Microforms may or may
not be available at a particular range. See also: MEDIA.

-0-

ON-LINE DATA - In-test data delivered immediately after the test.




-p-

PAPER TAPE - Consists of printed and/or punched information on
paper strips; normally by typed means (e.g., teletype). User must
specify information content for each tape. See also: MEDIA.

PRECISION - A measure of the repeatability with which instrumen-
tation can reproduce repeated measurements of the same quantity.
Precision can be expressed in terms of the variation of instru-
ment measurement errors; a large variation signifying lack of
precision and a small variation signifying high precision. High
precision does not necessarily imply accuracy. This term applies
to the system(s) for acquiring and processing the information,
not the media on which it is displayed (such as film or paper).
See also: ACCURACY, DATA QUALITY, RESOLUTION.

PRELIMINARY DATA - Test data which normally has been partially
corrected and is subject to additional correction. See also:
TEST DATA.

PRELIMINARY REPORT - A data report produced for the purpose of
expediting delivery of certain test data which is a part of the
whole or may be below the quality level commited for the program's
final data report. Preliminary data reports may include on-line
or preliminary data. The makeup and contents of preliminary data
reports vary widely and must be defined (if required) for each
report. See also: DATA REPORT, FINAL REPORT.

PRE-TEST DATA - Any data acquired and/or processed prior to start
of test. See also: START OF TEST.

PRINTOUT - See TABULATION.

_Q..
QUICK-LOOK DATA - Test data which normally requires additional
effort after the test to produce. See also: TEST DATA.

-R-

RANDOM ERRORS- The inherent imprecision of a given process of
measurement; the unpredictable components of repeated independent
measurements on the same object under sensibly uniform conditions.
Random errors are usually of an approximately normal frequency

distribution; other than systematic or erratic errors and mistakes.

Sometimes called short-period errors. In analysis it is conven-
jent to treat long-period errors discretely as correctable bias
and short-period errors collectively as random errors. After
correcting for the more obvious bias, it is customary to treat
all remaining deviations from the mean or mean trend as random,
This term applies to the system(s) for acquiring and processing
the information, not the media on which it is displayed (such as
film or paper). See also: DATA QUALITY.

&
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RAW DATA - The direct output of a sensor pricr to the application
of any corrections or qualifications.

REAL-TIME DATA - In-test data available in usable form in time
for its application to effect the conduct of the test or to monitor
the test in progress. See also: IN-TEST DATA.

_REMOTE TERMINAL - A user's output device (e.g., Cathode Ray Tube,

teletype, television). Users must normally provide electronic
characteristics of their system for the range to plan a compatible
output. Considerations necessary when requesting data of this
nature include:
® Communication linkage(s) available (microwave, phone, tele-
type) and security classification.
® Interface equipment available/needed.
® Information rate, identification codes, category of data
(metric, TM, etc.) and parameters required.
@ Time intervals and constraints.
See also MEDIA.

RESCLUTION - (1) The degree to which small increments of the
physical or electrical quantity, property or condition which is
measured can be discriminated in terms of instrument output.

(2) A measure of the resolving power of a measuring instrument.
The measure of resolution is the smallest change in the observed
phenomenon that the instrument can measure, not necessarily the
smallest change that can be detected. This measure usually is
the least count of the data output device. Resolutions cannot
be smaller than the least count, but the least count can be smaller
than the resolution. This term applies to the system(s) for ac-
quiring and processing the information, not the media on which
it is displayed (such as film or paper). See also: ACCURACY,
DATA QUALITY, PRECISION.

-S-

SENSOR DATA - Any data collected by an instrumentation source.
It may or may not have instrumentation corrections applied and
has not been furtner processed.

START OF TEST - Time at which a predetermined sequence of events
that is established for the purpose of obtaining test data is
initiated.

STRIP CHART - See also: CHART.
SUMMARY DATA - A set of data derived from an original larger set

which is used to characterize the results of a test. Examples:
mean; standard deviation; frequency; maximum; minimum; etc.
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SYSTEMATIC ERROR - An error that is always a function of the mag- oY) af:¢:'2
nitude of the phenomenon observed. When the error is constant R gl
or consistently in the same direction, it is called a bias. These A
errors can be modeled and predicted. This term applies to the it
system(s) for acquiring and processing the information, not the R IR
media on which it is displayed (such as film or paper). See also: el
DATA QUALITY. RN

" ‘.;"
1.;‘
A Sty b

|") * 6
-T- ) ”)_-::
TABULATION - The output of a printer associated with a computer oo
or accounting machine. NOTE: Computer tabulations may also be A $
referred to as listings, printouts or hardcopies. Tabulations BB
are highly variable with restrictions on the number of lines and N
columns per page dependent on the type of machine used and the ;gzeg;:
security classification, if applicable. Users should contact gt
the individual range to ascertain if standard formats are used cIrETS
or if the user can specify formats. See also: MEDIA. ibgﬁiﬁ
NI S
TEST DATA - Any information acquiried and/or processed in support J-;-'-’Z-:-Z':-
of a test. Test data includes that information provided by a -“::}:¢‘
user to a range, as required (e.g., theoretical flight trajectory). el
See also: DATA. i
-U-

UNITS - There is no standard system of units common to all ranges.

The foremost document available for user reference is RCC Document
-73, Physical Constants and Conversion Factors. Although this

document 1is not directly related to systems of units, it assists

a user in determining those units most commonly used. The current

trend is in the direction of metric standard and it is anticipated

that in the near future all ranges will operate in metric units

in response to the industry change. Specific systems for each

range can be obtained by contacting the individual range.

10




IT. DATA PARAMETERS

The following list of data parameters is arranged in alphabetical
order. The data parameter nomenclature is followed by one or more
symbols contained in parentheses and one or more of the following
contained in brackets: Instrument Measurement [IM]; Trajectory
Parameters [TM] and Aerodynamic and System Parameters [A&SP].

Acceleration Components (AX, AY, AZ) [TP] - Second derivative of
the X, Y, Z position data in the selected Cartesian coordinate
system. If the coordinate system is inertial, the accelerations
are absolute. If the coordinate system is noninertial, the
accelerations are relative.

Acceleration, Longitudinal and Normal (AXy, AZy - Wind axes) [A&SP] -

Components of all forces summed in the direction of, and perpen-

dicular to, the velocity vector divided by an assumed constant mass.
(See Figure 1)

T . D
Ay = 5 QS (o +it) - 5 - g SIN
T : L _
AZ, = § SIN (@ +i¢) + - g COS v
b
Where:

X

T is net thrust
a is the angle of attack
it is the thrust incidence angle

)
Lo

e

e
)

LA
D is drag o
L is 1ift
vy is the flight path angle
M 1is mass
g is acceleration due to gravity

Acceleration, Normal (A,) [TP,A&SP] - Acceleration component

normal to the tangential acceleration at the point of tangency
and positive toward the center of curvature of the position path.

Acceleration, Tangential (Ay) [TP,A&SP] - Component of the accele-

ration vector in the direction of the tangent to the trajectory at
a point; positive in the direction of the velocity vector.

Acceleration, Total (Ag) [TP] - The time rate of change of the
total velocity vector; the resultant of the component accelerations.

Airspeed, Indicatea (IAS) [A&SP] - Airspeed read from an instru-
ment; unadjusted for air temperature, pressure or position errors.

11
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Airspeed, True (TAS) [A&SP] - Totai velocity of an object with

respect to the air mass in which it is traveling.

Altitude, Density (hy) [A&SP] - The equivalent standard day at-

mosphere above mean sea level (MSL) at test day density. (At
AFFTC: altitude in a standard atmosphere corresponding to the
test day density.)

Altitude, Pressure (Hp) [A&SP] - The equivalent standard day

atmosohere neight above MSL at test day ambient pressure. (Not
the same as acrodetic altitude.) (At AFFTC: altitude in a
standard atmosphere corresponding to the test day ambient pressure.)

Angle of Attack {.) TP, &SF] - The angle between the longitudinal
axis or zero 1lift line of the object and the velocity vector.
Under singular circumscances, the zero 1ift line and the longi-

tudinal reference axis of the object may be coincident.

Angular Rotation Rates, Trajectory (%3 1) [TP,A&SP] - Time rate

of change of the tvajectory angles: first derivative of the re-
spective trajectory anales.

Angles, Trajectory (.1 ~) ([TP,A&SP] - The trajectory angles are
azimuth (%7) and flight path ancle {,), and angles of the tangen-

tial velocity vector for a point on the trajectory, referenced to
the coordinate systen:.

Aspect Angle (AA) [TP,A&SP] - The angle between the longitudinal
axis of an object and the line of sight from a reference point
on that object to ecne at another object.

Attitude Rate (7, ,-) [TP,A&SP] - Time rate of change of the attitude
angles (yaw, pitch and roll, respectively).

Azimuth (A,) [IM&TP] - The angle in the reference horizontal plane

measured clockwise from reference zero (usually true north) to the
projection of the geometric line of sight from the instrument to
the target.

Ballistic Coefficient (..) [TP,A&SP] - The relative efficiency
of an object in overcoming air resistance.

Where:
W is weight
Cp is woefficient of drag
A is reference area of reentry body




B ol GHL 3N e

Closing Speed (V.) [7TP,A&SP] - Rate of change of miss distance

(scalar). (Refer to definition for miss distance.)

brag (D) [TP,A&SP] - Aerodynamic force component exerted on an
object along the X-wind axis . Combination of drag due to shape
and drag due to 1ift (aligned with velocity).

D = q5Cp
Where: oy
q is dynamic pressure = —
S is veference area
Cp is drag coefficient = CDO (shape) + Cp, (1ift)
i

Note: The term for induced drag (drag due to 1ift)
is also written as

C_ is 1ift coefficient

p is air density

AR is aspect ratio

¢ is Oswald efficiency factor

For unpowered flight, drag can be determined from longitudinal
acceleration in Xy direction. Thrust would have to be known

for powered flight.

Drag Coefficient (Cp) [TP,A&SP] - Dimensionless parameter nor-

malizing the drag forces on a body with respect to the dynamic
forces.

= D .
‘b * %5

and may be determined from
TCOS (¢ + i) -MgSINY - MAX,
Cp ~ : 55 --

Where:
S is reference area
T is net thrust
a is argle of attack
it is thrust incidence angle
M is mass
g is dynamic pressure.
g is acceleration due to gravity
1s flight path angle
Ay is acceleration along with X-wind axis

14
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Elevation (E¢) [IM,TP] - The vertical
reference horizontal plane to the line

angle measured from the
of sight (from the instru-

~ ment to the targetl).

Elevation (E)
of terrain.

[TP] - The height above MSL of some particular point

Flight Path Angle (o) [TP,A85P] - The
horizontal and the velacity vecter.

angla between the local

Heading [IM,A&SP] - Direction in which aircraft is pointed.
This direction may be expressed as True Heading (TH) (refer-
enced to true north; or Magnetic Heading (MH) (referenced to
magnetic north). See aiso: (AW,

Height Above Terra<n (fbove Ground Level-AGL)

ve Terrs<n (Above Ground | [TP,A&SP] - Vertical
difference between 5L altitude of an object and the geodetic
elevation of the point of terrain intersected by a normal to the
spheroid through the object.

Lift (L) [TP,A&SP] - Aerodynamic force component exerted on an

object perpendicuiar teo the X-wind axis {(aligned with the Z-wind
axis); due to angle of attacx.

L = qSC

|
Where - R'E
15 Gynamic pressure = 5T

is reference area
is 1ift coefficient
is air density

9
5
CL

Lift Coefficient (C; ) [TP,A&SP] - Dimensionless parameter nor-
malizing the 1ift forces on a body with respect to the dynamic
forces.
- L
‘LT s
anu may be obtained from
" gCOSY‘*‘MA?w

q S

- 7 SIN {a + it)

CL:

Where:

T is net thrust
. is angle of attack
iy is thrust incidence angle

M g mass

SV
G it dynawic pressure = ~ 57
is flight path angle . '
“ A7, is acceleration dlong the Z-wind axis

j—
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Look Angles (LA) |[TP,A&SP] - Geometric elevation and azimuth ‘f3%
at wiich a particular object is predicted to be found at a s
specified tine {referenced to a specific location).

rAS:

Macn Numher (M) [A&SP] - The ratio of the true airspeed to the

o,
L . . s
spoed of cound in the surrounding medium. o
o, "
LA
“ : S
‘s Uistance, Scaler (MP)  [TP,A&SP] - A measurcment (or series o
o7 -LA>uramen*>) qry 1ng relative separation from one test object a

0 ogncLner,

. r

Vil Dstance, Vector (x, v, cz) [TPLAGSP] - The aifference

DU Lwe eh *he position coordinates from one test object to ancther.

PLARSP T - The angle between the longitudinal axis
Tine o, tne oobject and the norizontal plane of tne

L
1ft
systen (positive upwerd from the horizontal).

Povaiion, Gesgraphic (i, ., H) [TP] - Composite position in

anular Tald Ttude 7.5, Tongitude (), and height {H) above MSL.

Do\1f10n (X, ¥, Z, [1P] - Position data of a Cartesian coordinate

system with the origin at a point with known coordinates. See
aetinition nf Coordinate System for more detailed information on
the varigus systems.

~

“eecuve, Dynamic (o) [ASSP] - Pressure created by atmospheric

ressure and flutd friction acting on the shell of an object in
STinht

Lowtuted from

oV
G o= 172 (Rho) (TAS)Y = ——-

Racer Cross Section (RCS) [TP] - The radar cross section of a
RTE SR A DV quantitalee measure of the ratio of power density
ooiee yeLtor signdl scattered in the direction of the receiver
L the power density uf the radar wave incident upon the target.

woutus of Curvature (Re)  TTPLA&SP] - Distance measured along the
quricei O tno oconcave side of the curve to the center of curvature.

Rangs, Ground {Rq) [7P] - Progech1on of slant range onto
the spnerc: d \edrt suriace

Ranae (R) or Slan* Range [IM,TP] - Geometric line-of-sight distance
from a q}fen pesition or measurement instrument to the target. It
is equivalent tu: , x7 &y ¥ 7T

"

16

t.—_—_-::- ‘
e N L T T A
e te e " °




Range Rate (f or RLUTY [IM, - Tiie rate ¢ change a1 1range as
ot \ A A L J U g

measured by a systen equinped to near o rate of change ¢r as
computed from tne first derivative with resrect fo time.

Rate of Turn (., [1P,ASPT ~ “ime vate 297 crance of tne arc
Tength divided o, o anstantanc »us radius of curvatLre.
Roll (:) [7P,naSF] - Anale which ar obiect has rotated about its
Tongitudinai ~xi- 55 teacuren from some reforence point {clock-
wise is positive .

Signal tirength 07 -

e ot Lowcr lever at tne receiver
above o» ‘

Speed, Geauor e S - The cooitude of toe hovizontal
componery of ‘e ceioc e aof anoohoect retative to the earth's
surfae Lo Tl e cate of chenae of Orgund Range (Rg).

standard ot poee o MST 0 - A rojarence atia,phicre optained by
averimine o hooar oo simpliYication. ry ciandard atmos-
rheves <o oo e el o [CAQ are useful o astical refraction
caiculation, oo ol for radio frequencies.  For radio frequencies
apoto ) aec s o e Dot ot iR Negn Us oner 000 Teet of altitude
TS LypiCal of gt avtrdages for coastal (limates.  Refraction
ander this condition is ccwmonly called standard refraction.

Telemetry/Meas urcien s M) - I most cases, the telemetry pack-
age for a test oogecrn 1S desiagned by the uscr; the range only
perticipates as » colloctor and reducer of the data. For this
reason, no attenpt is uade to define telemetry data terms. Jsers
requiring informaiion oo telemetoy cystems should consult the
information nubli.red by the RIC Telemstry Group (TG). The two
publications curros iy in print are.

FOO bocurment 106- ,fg}gnufry Starderds

RO Doy ii&-7’, Test "thod: tor Telemetry Systems

ANG S s : SR I:j!r‘{e_'v' 7:—8}71(;» ‘!__]gw
Since the Lyoi of Lot1 oo dective detormines fhe soientific param-
prters *oone ncaods 0 Tist ot tynioal neacsoreronts for all
test obiects o iopva iical. tewey ool for oo svecific object,
they mighi 50 :
Dauniey ot Spaceceraft Payload
ERTCENNINS firpascutar Radiation
T oot oy Crecuvoragnetic Radiation

R

Vibration fispent

Ao levetion At tude

At tude Temperatures
Flow Hates Power Supply
Pioid Lovnts fLas lensity

FRVR AN SF O

Lot
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Other types of measurements for a test object would include: ..
acoustical; angular velocity; frequency; displacement; position; L
signal levels and rpm. -
(None of the above should be construed as beinag directive in nature.)

Thrust (T) [TP,A&SP] - Propelling force developed by a jet

or rocket engine. 1t is generally equivalent to (1) the differ-
ence betwean the prcduct of the mass flow and exit veicciny and
the mass flow and inlet velocity for the jet engine or (2) the
oropellent mass flow rate and exhaust velocity relative to the
vehicle for the rocket.

Lzt Tt gt g

Time, Elapsed (t) [IM] - The time period between twe occurren ot
Time, (Event) {(T) [IM] - The instant at wirich something occurs

Velocity Components (VX, VY, VZ; or X, Y, Z) |TP] - First deriv-
ative of the X, Y, Z position data in the seiected Cartesian
cocrdinate system. If the coordinate system is inertial, the
veiocities are absolute. If the coordinate system is noninertisi
the velocities are relative. Similar relationships exist in
other coordinate systems such as cylindrical, sprerical, etc.

velocity, Total (Vs) [TP] - The time rate of change of the po-
siticn vector; the resultant of the component velocities.

Yaw, (.} [TP,A&SP] - The azimuth of the lonaitudinal axis of the

o

ohject, rositioned clockwise from the reference direction. Zlf
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