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INTRODUCTION

The state of the atmosphere affects tactical Army operations and the con-
t r i bu t ing  weapons systems employment. To increase the relative combat
power of the friendly forces , meteorological parameters must be measured
at the time and location of the action , An important parameter in atmo-
spheric measurements , particularly for ballistic weapon employment , is
integrated (projectile) path crosswinds .

The purpose of this report is to present the results of the evaluation of
the passive remote crosswind sensor (PRCS), a sensor designed to measure
average path crosswinds . This evaluation is based on comparative data
taken during a test period of 3LThnuary .LQ 8 M~rc~ 1978 at Biggs Optical
Range (BOR), Biggs Army Airfi~Th, Fort Bliss , Texas. Included as part of
the report are daily weather summari es of atmospheri c parameters prevail-
ing at BOR ,

The PRCS is a compact, lightweight , prototype instrument designed for
portable passive monostatic operation . This sensor uses available ambient
light for its operation. Nighttime operation can be obtained by using a
light source and operating in a bistatic mode . The evaluation tests were
conducted cognizant that the PRCS is a research instrument and not intended
for prolonged field use wi thout reconfi guration.

Results of col lected data are presented in this report , wi th an evalua-
tion and analysis that determine the accuracy , reliability, and applica-
bility of the PRCS,

INSTRUMENTATION REQUIREMENT

Crosswinds along a ballistic projectile trajectory contribute signifi-
cantly to the total weapon error. D. L. Walters 1 has shown that direct
fire crosswind errors on representative armor projectiles are signifi-
cantly greater than head and tail wi nd errors, To increase the first—
round—hit probability , crosswinds must be accurately known immediately
before a firing. Knowled ge and application of crosswind information to
fire control systems can also increase the standoff range of friendly
weapons without degrading the accuracy of the weapons .

Several remote crosswind sensors have been developed in the recent past.
Four systems were evaluated at BOR during the test period. The evalua-
tion results of the PRCS are presented in this report. The results of
the other system evaluations are reported separately.

‘0, L. Walters , 1975, “CrosswInd Weighting Functions for Direct—Fire
Projectiles,” ECOM Report 5570, Atmospheric Sciences Laboratory, White
Sands Missile Range , 
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The PRCS is a prototype of a system that can become a candidate for fu-
ture tactica l weapon system integration as a sensor in tank or mobile
antitank fire control systems.

An experimental prototype model of the PRCS2 ’3 ’~ proved the concept ofoperational feasibility but was bulk y and limited to AC power operation.
The system used for the test discussed herein was an exploratory develop-
ment prototype that was completed in 1977. The evaluation of this system
contributes to the necessary data base required for continuing future
development to satisfying the stated tactical requirements .

System Description

The PRCS is a compact , lightweight , battery—operated sensor system capa-
ble 0f passively acquiring scintillation data and resolving atmospheric
wi nd components from these sensed data. Characteristics of the instru-
ment tested (fig. 1) are summarized in table 1. The PRCS is compact
because it uses ambient light from a naturally illuminated scene for op-
eration rather than requiring a laser or other li ght source for supple-
mentary illumin ation ,

The operation of the PRCS is based on the principle that thermal gradi-
ents in the atmosphere cause variations in the index of refraction whi ch
in turn generate scintillation patterns that are transported by the wind,
The PRCS measures the transverse speed of these patterns and electroni-
cally calculates the crosswind velocity .

The PRCS consists of two i dentical sets of opti cs wi th photodiodes
located near their focal points . A particular scintillation pattern
“signature ” will be detected by one of the photodiodes ; and as this pat-
tern is transported by the wi nd , a short time later it will be detected
by the other photodiode . The photodiode signal output is fi l tered and
delayed by use of a shift register delay technique .b Next , fourteen

2G. R. Ochs and G. F. Miller , 1972, “Pattern Velocity Computers:
Two Types Developed for Wind Velocity Measurement by Optical Means ,”
Review of Scientifi c Instruments, Vol 43, No. 6, pp 879—882

3S. F. Clifford , 6. R. Ochs, and Ting—i Wang, 1975, “Optical Wind
Sensing by Observing the Scinti llations of a Random Scene,” Appl i ed
Optics, Vol 14, No. 12 , pp 2844—2850

4D. 1. Walters , 1977, “Passive Remote Crosswind Sensor,” Appl i ed
Optics, Vol 16, No, 10, pp 2625—2626

5G. R. Ochs et al., 1977, “A Second Generation Passive Optical
Crosswind Monitor ,” ECOM Report 77-8, Atmospheric Sciences Laboratory,
Wh i te Sands Missile Range , NM
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TABLE 1. PRCS PHYSICAL AND ELECTRICAL CHARACTERISTICS

Receiver optics Twin apertures , 2.5 cm diameter

Photo detectors A pair of United Detector Technol ogy
pin spot 2D photodiodes

Angular field of view 3 deg

Time constant Variable (3 to 10 sec)

Function switch Bat, 0, +, - , loc k, run

Power switch On , off, chg

Scale switch 5, 10, 20 ni/sec

Output connectors Wind , loc k signal , sicinal 1 ,
signal 2

Size 30 x 25 x 13 cm

Weight 2.5 kg

Power requirements Eight l . 2 V  NiCd rechargeable
batteries or 120 V AC
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time lags , adjustabl e by a feedback loop, are sequenced in order to ob-
tain the scintillation pattern covariance function. This function pro-
vides a measurement of the time delay between the arrival of the two
scintillation “signature ” signals at the PRCS photodiodes . The cross-
wind velocity can thus be determ i ned since the distance between the two
samples volumes is a known function of the optics and remains constant.
Therefore, the crosswind velocity is inversely proportional to the time
del ay between signals as computed from the covariance function.

TEST SUPPORT

Biggs Optical Range

This range is located approximately 400 in NW of the main runway at Biggs
Army Airfi el d , Fort Bliss , Texas. A linea r instrumented path 2064 m long
is emplaced on a heading of 49 degrees from True North. Two 3.5—rn towers
are located at the endpoints of the path with a 3-rn tower aligned at the
500—rn point of the path, These towers provide solid test beds for electro —
optical instrumentation, A linear array of 3-rn hi gh anemometers parallel
to the path is offset 3 m to the southeast of the optical path , and these
anemometers are oriented to measure northwest—southeast winds , i.e.,
“cross ” winds to the optical path . This array consists of 21 anemometers
spaced 25 m apart for the fi rst 500 m of path length and 15 anemometers
spaced 100 rn apart for the remaining 1500 in of path length (fig. 2).

The instrumentation path is specifically designed to test optical wind
measurement systems. All data outputs from the instrumentation are re-
corded in digital format in the meteorological optical measuring system
van.

The surrounding terrain features are flat , with the optical path cl eared
of natural vegetation to minimize windfl ow field characteristics. West-
erly wi nds prevail , but morning convection winds frequently occur.

Meteorolog ical Optical Measurin g System

The meteorological optical measuring system (MOMS) is a mobile , sel f—
contained data collection and reduction system containing analog and
digital subsystems specifi cally eng ineered for the measurement and re-
cording of atmospheric meteorolog ical data. The system utilizes an
HP 2100 computer system as a controller and is managed by an in-house
developed program that samples the various sensors at preset rates ,~stores these data , then reduces and anal yzes these data according to a
developed software program . Output format capabilities are raw scatter
graphs, time averaged plots , printer , limited stri p chart , and dig ital
tape (fig. 3),
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During these tests, analog wind data from the anemometer array and the
PRCS output were recorded on digital tape. Other meteorological data
simultaneously recorded were atmospheric pressure , temperature , refrac-
tive index structure coefficient , and dew point.

As part of the data collection and analysis effort, data analysis was
conducted both on— line and off-line. The FORTRAN program for the primary
data effort is shown in Appendix D. The primary results provided were
X—Y scatter plots and resultant weighting function diagrams of the PRCS
versus the anemometer array.

Remote Sensing Van

The remote sensing van (RSV) is a 5—ton , 6—by— 6 , M820 expandable van
which contains inherent prime—mover mobility and provides test—bed facil-
ities , The RSV “folds ” to standard van width for transport and expands
to 4.3 m for in situ operation. The RSV is a stable platform for optical
equipment tests and provides test—bed facilities by housing test equip-
ment and ancillary dedicated test items support equipment. An environ-
mental isolation screen with two 30— by 45—cm integral glass plates has
been fabricated for use so that the rear doors can be opened for optics
line— of— sight test capability while test environmental conditions are
retained inside the RSV. Figure 4 shows a “downrange ” view of the RSV
in operati ng configuration.

TEST DESCRIPTION , CONDUCT , AND PROCEDURES

The PRCS evaluation period was 31 January to 8 March 1978 at Biggs Optical
Range. Equipment support was provided by MOMS and the RSV .

The evaluation mission was two—fold: (1) determining the accuracy and
weighting function of the PRCS and (2) testing its operational character-
istics for effects due to vibration and weather conditions (i.e., rain)
on operation .

Because of its physical configuration , the PRCS is capable of imediate
setup and operation. The incorporation of rechargeabl e NICd batteri es
as the power source allows minimal setup time and adds to the portability
of the instrument. Twelve—hour continuous operation with a 6—hour charge
time is standard . Enhancing the scene that the PRCS is viewing will ~‘ddto Its capability of properly analyzing the moving scintillation patterns.
This enhancement is accomplished by “aiming ” the instrument at a contrast-
ing scene. Since the PRCS has a 3—degree field of view , it is ’ rather
easy to assure that a contrasting scene viewed through the boresight is
In the field of view .

Three specifi c targets were used : (1) a white and green van 7,3 by 4.6 m
(24 by 15 ft) , (2) a 1.2 by 1.8 m (4 by 6 ft) section of painted plywood ,
and (3) a 12.2 m (40—ft ) power pole with the sky as background. 

Data7



collected indicate that w i t h  these three targets , the PRCS obtained suf-
ficient signal to lock on and function properly (Appendix B).

Ranges

During the tests, various ranges (distances to the target) were used to
determine the effect of target range on the weighting function , lockon
setting time , and signal-to—noise ratio of the PRCS. The targets pre-
viously descri bed were sited 500 m from the PRCS. Proper lockon opera-
tion was observed in all target cases. However , placing the same target
at 2000 m and operating the PRCS caused erratic output . It can be sur-
mised that since the area of the field of view at 2000 m is 16 times as
great as at 500 m , the viewed target—enhanced scintil lations were so far
down in signal compared to system noise that operation became intermit-
tent at best, Tests were not extended to larger target contrasting
scenes.

Variati ons in the weighting function due to range are presented later in
the results section of this report ,

Weather Conditions

The PRCS is a passive system which depends on the availability of ambient
light for its operation; therefore , these tests were conducted only during
daylight hours. The system can be operated during darkness by using a
li ght source in a bistati c mode ; however , in this configuration the PRCS
could no longer be classified as passive.

A detai l ed summary of weather conditions existing during the test period
is shown in Appendix C. These data are from the National Weather Service
located at the El Paso International Airport approximately 6 km from BOR.
A synoptic weather summary for the surface and 500 mb altitude is also
shown.

The PRCS provided correlatable crosswind measurements during the ambient
weather conditions experienced. Exceptions were during the periods of
negligibl e winds (crosswinds ) and rainstorms . During periods when no
crosswinds were experienced , the PRCS signal would “wander” because the
circuitry measured a “zero average time delay.” The PRCS uses the tech-
niques of covariance function slope proportionality to mean frequency ;
and wi th this technique , the zero average time delay si gnals yield an
indeterminate answer , During heavy rain conditions , the overric~ ng
“optical noise” was generated and the signal—to— noise ratio degenerated
below the operating threshold and caused wi nd signal lockon failure.

8
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DATA COLLECTION AND RESULTS

Mathemati cal Background

In statistical bivariate analysis , a scatter plot is useful for the eval-
uation of experimental data . During these tests , scatter plots were gen-
erated to determine the accuracy of the PRCS measurements.

For the scatter plots employed , the average path crosswinds measured by
“grouping ” weighted anemometer outputs of the array are plotted on the
abscissa , and the measured average outputs of the PRCS are plotted on the
ordinate. These two values were plotted as an ordered pair. To make
this comparison applicable , a large number of these sets of values had to
be compared . This comparison should result in a statistically sound con-
clusion. A Fortran IV program (Appendix D) was developed to sample and
plot the experimenta l data.

The usefulness and simplicity of the scatter diagram are shown in figure
5. The first (plot A) scatter plot shows a straight line with a 45-degree
slope and passing through the ori gin . In this case a one—to—one corre-
spondence (complete agreement) exists between the contributing systems.
Plot B differs in that the slope of the lin2 is no longer 45 degrees .
This case indicates that the ordinate values have to be adj usted by in-
cluding a constant multiplicative factor (rt). Plot C shows the resultant
line no longer passing through the origin , which signifies that the
ordinate values have to be further adjusted by including an offset value ,
Yo.

Since experimental data rarely yield complete correspondence between
test system and “base” systems , data obtained were linearized by employ-
ing the least squares fit method. The result was then a line represented
as

V = A0 + A 1 X

where6

A = 
(~v) ( ~

x 2) — (zx)(EXY)
N(1X2) — (EX)2

A - N(EXY ) - (~x ) ( E v )
— 

N(~X2) — (zX)2

and N = number of samples .

6A . Papoulis , 1965, Probability, Random Variables , and Stochastic
Processes, McGraw -Hill , New Yor
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The method of least squares allows extreme values to weigh too heavily on
the result; therefore , when this technique was used to evaluate the PRCS,
as well as other test systems, care was taken to investigate extremely
large differences (on actual measurements ) to insure that they were legit-
imate and not caused by mechanic31 or electrical malfunctions of one of
the systems. Subjective caution also allowed for the fact that the me-
chanical anemometers have a certain amount of inertia which normally
results in an erroneous output when the wind velocity is below the
threshold value of the anemometers . Therefore , it is necessary to con-
sider the values close to zero carefully and prudently. The anemometers
used minimi zed this anomaly however , since they are research quality
propeller anemometers wi th a threshold value of 0.2 to 0.3 rn/sec.

Scatter plots can be generated by using either straight average or
weighted average values from the analog wind averager (AWA) as the ab-
scissa input. First , plots were generated by using straight average
values ; in later tests, after the wei ghting function of the PRCS had been
determined , scatter plots with weighted average values from the AWA were
generated ,

Both types of plots are illustrated in Appendix A ; however , more emphasis
is given to the weighted value plots .

Before these weighted values could be used , the PRCS weighting function
had to be determi ned. These weighting functions were computed by consider-
ing different groups of anemometers as a least squares basis set. Math-
ematically, the measurements of the PRCS are represented as a linear
combination of different groups of anemometers which can be expressed as

WPRCS 
= 

i=l 
a
~ 

w1

where

WPRCS = PRCS wind measurements ,

= 1th anemometer wind measurement ,

and

= 1th correlation coefficient.

Various sets of coefficients , a1, are obtained by employi ng different
groupings of anemometers to compute nth order least squares analyses.
Since the range was 2 km long, weig hting functions out to that range can
be obtained for wind sensors being tested.
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Results of Data Analysis

The weighting functions and scatter plots obtained under varying weather
conditions are shown in Appendix A. A generalized weighting function and
a scatter plot generally describing the PRCS are shown in figure 6.

The scatter plot of 14 February (Appendix A),  along with the average
values and standard deviation , shows that the values 0f the PRCS are re-
lated to those of the AWA by the mathematical formula , V = 1.101 - x  + 0.143,
and that the PRCS output of crosswind velocities is in agreement with the
anemometer array measured crosswinds In 90 percent of the tested cases
with a relative error of less than 11 percent,

It can be deduced from the weighting function plots that the PRCS weighs
measured opti cal data in the region from 150 in to 250 in from the receiver
most heavily. Also , optica l crosswind measurements beyond 500 in show
minimal effect on the output value of the PRCS.

CONCLUS IONS

During daylight hours and under normal area weather conditions , the PRCS
performed within specified accuracy limits by measuring crosswind vel oci-
ties within 7 percent of anemometer array measurements. However, under
adverse weather conditions (i .e., rain) the PRCS operation deteriorated
and this resulted in erroneous readings. For satisfactory operation ,
natural light , a contrasting scene, and atmospheric scintillation s should
exist. These conditions determine the signal-to-noise ratio and must
occur in such a combination as to provide a signal above the PRCS thres-
hold.

The PRCS was easy to ali gn; the entire procedure usually took less than
5 minutes . The PRCS should be aligned after it is emplaced for operation
on a vibrationless foundation. Any vibration experienced by the PRCS
will be interpreted as crosswi nd information and thus an erroneous wind-
speed reading will result. PRCS operation is optically dependent on
scintillation pattern movement from one detector to the other; and move-
ment of the Instrument itsel f rather than scintillation patterns within
the scene is electronically interpreted as pattern mover~’nts , thus yield-ing false output data.

Operation of the PRCS requires proper system lockon to the correct signal.
This lockon is electrically accomplished by means of a feedback loop.
After lockon Is established , the system computes the covariance function
and determines the time delay necessary to measure the wind velocity .
When only longitudinal winds exist , no time delay results and the system
output is in error. The feedback loop causes the output signal to oscil—
late between maxima.

11



The calculated PRCS weighting function indicates that crosswlnds closer
than 25 m or farther than 500 in affect the output reading minim ally,
while crosswinds approximately 275 m from the system contribute maximum
weight to the Instrument’s operation.

12
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Figure 1. PRCS front and oblique views .
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APPENDIX A
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APPENDIX B
WIND MEASUREMENT COMPAJUSON PLOTS
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Figure B-la. PRCS win d compar loon plot.
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Figure B-lb~ PRCS wind comparloon plot.
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APPENDIX C
DAILY WEATHER PARAMETERS
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APPENDIX D

FORTRAN IV DATA PLO T PROGR AMS

L -

I M L T R C  T~ 00O04 IS OH CR00002 USI N G 00019 BLKS R= 01 4 6

0001 FT H 4 1L 4 T
0002 PROGRAM W L T R C 4 3
0003 C* * * * * *.* *S* * * * * * * * * * * * * * * * * * * * *$* * * *~~ , A * * * A * * * * * * * 0 + $ , + 5 *
0004 C VLTRC IS USED TO LOAD C O M M O N  W I T H  THE D E S I R E D
0005 C PARAMETERS FOR REAL T IME A N A L Y S I S  W I T H  W LT PF - : .
0006 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
0007 C O M M O N  F , S ( 9 4 ) , I T ( 6 )
0008 COMMON A3 (3~ 3),83 (3)
0009 COM M O N  A4 (444) ,84(4)
001 0 CO M M O N  A5 (5 ,5) ,B5 (5)
0011 COMMON A? (?~~7),B?(7)
0012 COMMON A10 (1 0 .10) ,B10 (1O )
00 13 C O M M O N  P- 4 P I N ,  I S ,  Z P I T 4 M S 1 M A Y G
0014 C OM MO ~1 SN ,SX ,S Y 4 S Y X 1 S X X ,X C 4 Y C 4 D A .. D S
0015 COMMO N  W T (2 1 ) 4 I A R R Y
0016 COMMO N  SUNB ( 5).’ BA LL ( 29-)
00 17 C O M M O N  I w 1 , I W a , z w 3 , r w 4 , I w ~ 1I ~~9 , I ~dz
0018 COM M O N F~~4S 9<94 )
0019 DIMENSION IP(5

3 0020 CALL R M PA R (I P )
00 2 1 L U I= I P (1 )
0022 LU2 IP(2)
0023 LU3=IP~ 3)
0024 LP IP(4)
0025 IF (LU1 .E O .0 )LU I= 1
0026 IF(LU2.EQ . 0)Lu2~~1
0027 IF( L U 3 . E Q . 0 ) L U 3 ~~1
0028 IF (LP.E Q .0)LP=1
0029 C ZERO OUT A R R A Y S
0030 DO 1 I= 1~~10
0031 DO I .J=1 ~~10
0032 A10(I ,J )= 0 .~
0033 8 1 O ( I ) 0 , O
003 4 IF (I.G T 7 OR J . G T . 7)G O TO 1
0035  A7 (!..J )= 0.0
0036 B ? ( I ) 0 . 0
0037 IF (I . GT . 5 . O R . .J .G T .~~)CO TO 1
0038 A 5 ( 1 1 J ) = 0 . 0
0039 B5 c I ) 0  - 0
0040 I F (I G T 4.OR .J .GT 4)CO TO 1

A 4 ( I , J ) = 0 . 0
- - ) 0 4 2  B4( I =0 0
> 0 4 3  IF ( ! C T 3.OR . .J G T.3 )GO TO I

L) ç ’44 ~3( I. J )=C’J’
“.045 ~ 3 ( I 5 = 0 0
0 046  1 C O N T I N u E .
0 0 4 7  C ERO SUJi S FOR W L I R 1
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0048
0049 DA~~0.0
0050 OSaO .0
0051 SN aO .0
0052 S~~~0.0
0053 SY10.0
0054 SYX ~ 0.0
0055 SXX_ G.0
0056 C GET CA L I B R A T I O N  A N D WEIGHTS FOR YL TR1
005? IF (L.P .NE .1)~ R ITE (LP , 199)
0058 199 FO RMA i’ (1i~1 ,2X 1 ”CA L IB R A T I O H  FACTORS FOR REAL. TIME A N A L Y S I S

00 59 •1H0.2X0~~~EIGHTS FOR AHE r .OHETERS ARE /)
0060 IF (LU I.EQ .1)V R ITE ( 1,99 )
0061 99 FORMAT ( IMPUT W E IGHT~~5/)
0062 DO 2 Izl ,21
006.3 IF (LU 1.EO.1 )I~R 1TE (1 98)I
0064 REA D (LU Z , .)VT (I)
0065 X F CLP ,H E. 1 )W R ITE (LP ,1 9 6 )L.~~T’I)
0066 2 CO N TINUE
006? 98 FORNA T( LZ~ 3~~.’_ )
0068 198 FORMA T (1H 0I 2~ F 10.~~)
0069 IF (LU2 .E 0.1 )WR ITE (1 ,.~ 7)
0070 97 FORMAT ( IHPUT XCA L , Y CA L .3X . ’_ ’)
0011 READ ( LU 2 .,*)XC ,YC
0012 IF (LP. NE .!)W R L TE (LP 11 9?)XC ,YC
0073 19? FORNAT( 1 H04 2X . ”XCA L..YCA L A RE~~,F 10 .7, ’0 “ .F 10 7)
0074 IF (LU2.E Q.1)W R ITE (i ,96 )
0075 96 FORMA T ( INPUT I OF SEH S~~R ” .,3X ,”...M )
0076 REA r .(Lu2 , s)IS
0077 IF LP .NE .t ) ”JR ITE (LP 01 96 18
0078 196 FO R M A T ~~1H0 ,ZXs ’SEHSOR *~~~I4)
00 7 9 IF (L U 2 .E Q. i )WR TE~~I1 95)
0080 95 FO RM ~~T IHPUT TIME :iI T E PVA L IN MINUTES FOR W L T R 3 ” 13X ,”..”)
0081 ~F~~D (L U25 *)MH
0082 IF (LP . N E. 1 )f -’RITE (LP ,1 95 )M N
0 A 8 3  195 FQ RIIAh L HO,2X . ‘LEi ~ST S Q U A R E S  R E~~D CU T EVER Y ’01 3 ,’ MI NUT E S 0
-. “ ‘ ? 4  IF (LLS2.E Q . I ~~FIT E’~ 1 .94 )
0085 94  F O R M A T C ” I H P U T  MI ~~UT E -3 FOR A V E R A G E S ” 0 3X 0 0 _ ” )

0086 ~E~~D (LU2 , * )PlAVG
008? I F s . LP - ME 1 )W R IT E (  LP, 194 )M~~vG
0088 194 FORM ~~T ( Qj Z X , ’~~V E R s ~~ES R E P O R T E D  E V E R Y ’ .. 13 1 ” MINUTES ” )
0c8 9  C D E T E R M I N E  IF . 5 K  OR 2K W A N T E D .
00 90 IF (LU2 .E Q .1 )WR ITE (1.93 )
0091 93 FORMPT ( “ENTER 0 FOR .5K OR 2 FOR 2K ” ,3X , ” _ ’)
0092 R E A D ( L 1~2,* ) I A R R Y
0093 IF Iii R~~’ E Q . 0 ) M R I T E ~~L P 1 1 9 3 )

IF( I A R R Y . E I 2 . 2 ) ‘ . IRITE( L P ,2 0 0 )
00 9 5  193 FO RN A T ( 1Ho,2~~0 ’ .~o~~’YSIS FOR THE 1/2 K A R F .~~ s )

0 0 96  ~~~~ FO PMMT ( 1Ho.2~< . ”A ~4ML ’rs:~ F O R  THE 2 K A R R A Y 1 1
0a97 ~F~~L U 3 . E O . I > W R I T E o~ ,,~ ’ 5
7 o9 9  92 FORr.~~T~~’ I I -lPUT 0 OR 1 FOR SU~~~ (.E~~IFED’/

*“OR TO DE3IC~~ ITE OTHER P A R A M E T E R S ”
IF~~L P . N E , 1 . W R ~~T E ~~L P. 1 92 )
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0 101 192- F O R N A T ( 1 H 0 0 2 X .. ’ S U B S  D ESIRED OR O T H E R . P A R A M E T E R S ” )
0102 91 F O R N A T (° I W 1 ’ 43X. ” _ )
0103 90 F O R M A T (” 1 W 2 ” ,3X , ’_ )
0104 89 F O R M A T ( 0 1 W 3 ” 03X .”..”)
0105 88 FORMA- T ( 1W 4 ” ,3X , ” ...”)
0106 8? FOR NA T ( ” IW .50 ,3~~0 5 _ ” )
0 10? 86 FO R M A T ( ” 1 W 9 ” ,3X , ’_ ”)
0108 191 F O RM A T (1 H  12X , ° I W 1 ” 1 1 5 )
0109 190 FO R M A T (1 H  0 2 X 0 0 1 W 2 ” 15)
0110 189 FORP IAT(1H 1 2 X 4 1W 3 ” 0 1 5 )
0111 188 FOR MR T (1H ,2X , ’1W 4” 1 1 5 )
0112 187 F O R M A T C IM  ,2X , ” IWS ” ,15 )
0113 186 FORNAT (IH ,2X 5 1W 9 ” 1 1 5 )
0114 IF( LU 3. EQ. 1 )WR I TE 1~~91)
0115 R,~.R D ( L U 3 , * ) I i d 1
0116 I F (L P . HE . 1 ) W R I T E ( L P 4 1 3 1 ) I W 1
0117 IF (L U 3.E Q .1 )W R IT E (1..90 )
0118 READ ( LU 3..*)lW2

~O f i 9  IF (LP .HE.1 )WRI TE (LP ~~1 90)Ikd 2
0120 IF (LU 3.E O ,1 )I.I RI TE (1 ,89 )
0121 REA D (LU 3 , a ) 1 W 3
0122 I F (L P . NE . 1 )W R I T E (L P 4 1 8 9 ) 1 W 3
0123 IF (LU 3. E Q, 1 )U RI TE (1 ,88 )
0124 R EAD (L U 3 4 * )1W 4
0125 IF (L P . HE . 1 ) T ~P I T E < L P ~~1 89 )IW 4
01 26 I F ( L U 3 . E Q . 1 ) W R I T E ’ 1 4 8 7 )
012? RE A D (LU3 , * ) IW5
0128 IF (L P . N E . 1)W R IT E (L P ~~18? ) IW 5
0129 IF (LU 3. E 0 .1 )I~R ITE ( 1 ,.96)
0130 RE A D (L U 3 , * )1W 9
0131 I F ( L P , N E , 1 ) W R I I E ( L P , 1 8 6 ) 1 1 4 9
0132 W R ITE (1 ,85 )
0133 85 FOR MA T (’E H T E R F I L E  * OH TA P E ’ ..3~< 4 ” ..”)

0134 READ (1 , * > I W Z
0135 I F ( L P . N E . 1 ) ’ 4 R I T E ( L P ~~185 ) ILJ~
0136 185 F O R N A T ( 1 H 0 5 2 X 1 0 T i~PE F I L E  *“ ,12 )
013 7 W R I T E ( 1 , 8 4 )
0138 84 FORMA T ( ‘INPUT TIME IN TER VAL IN SECO~~DS” 43i~ 

0 0 )

0139 READ (  I, * ) M S
0 140 IF ( L P . N E 1 ) W P . I T E < L P ., 1 8 4 ) M S
0141  184 F O R M A T ( 1 H 0 , 2 X ~~” A V E F A G INC.  T I M E  IS” . 1 3 . ’ ~E c : : r t, :. I
0142 W R I T E ( 1 1 8 3 )
0143 83 F O R N A T < / ” T H A T ’ S  A LL ,  T H A N K S ” )
0 1 4 4  S T O P
0145 END
0146 ENDI
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$WL TR R T 000 04 IS ON CR00002 USING 00011 BLKS R= 0082

0001 FT H 4 .L 4 T
0002 PROGR A M  WLT RR .3
0003 C* * * * ** s * * . - c -~~- ,* s s ,* * * *s * * * *~~ * * * *$* * * *$ i* S* * * * * * * * * *
0004 C WLT RR IS A PROGRAM FOR REA L TIME A N A L Y S I S  OF T HE
0005 C WE I.GHTIHC FACTORS OF VARIOUS SENSORS. IT IS CALLED
0006 C BY IIOMSA. W L T R C  MUST FIRST 8E CALLED TO SET UP
000? C PARAMETERS. SOME OF THE PARAMETERS CALLED FOR MA Y
U003 C NOT PERTAIN TO WLT RR , BUT MUST BE AN SWEP~~D. THE
0009 C SCHEDULING TIME IN SECONDS IS SET IN MONSA , BUT THE
0010 C SAME INFORMATION SHOULD BE ENTERED IN W LTRC FOR THE
0011 C PRINTOUT
0012 C*~~.******M *$**~~*$*********$$*$*$*5,**$****4**$*****/
0013 CO M M O N  F ,S (94)11T (6)
0’ 14 COM M O N  A3 (3~ 3)1B3 (3)
0015 COM M O N  A 4 (4 ,4),64 (4)
0016 CO M M O N  A5 (5 ,5) .B5 (5)
0017 COMMON A7t7,7),B7 (?)
0018 CONMOH A1O (10.10)08t0 (10)
0019 COM MON P,MN, I S , I M T . M S , M A Y G
0020 COMMON S t 4 1 S X , S Y , S Y X..S X X , X C 1 Y C ~~D A 4 D S
0021 COMMON WT (21).IARRY
0022 COMMON SUMR ( 5 ) , BA L L ( 2 9 )
0023 COMMON Ital4IW2,1W 3 ,1W 4 ,1W511W 9 , IWZ
0024 CO M M O N  F9 ,59 (94 )
o025 DIMEN SION NW4 (3),MON(2)
0026 DATA HW 4I2HWL42HTR .2H4 /
0027 C ENTER HERE OH CON T INUA TION .
0028 C CH ECK TO SEE IF A N A L Y S I S  T E R M I N A T E D .
00 29 IF( 1111 - CT - 1 ) CO TO 69
0030 C IF F IRST T I M E  THROUGHI PRINT T I M E  ON LINE P R I N T E R .
o031 C AND ZERO AVERAGES.
0032 IF (P .GT .0.0 )CO to 2
0033 IDAY IT (5 )
0034 IY I T I 6 )
0035 C A L L  D A T E ( I D A Y , M O N 0 I Y )
0036 U R j TE (6.39 )I S ,MS ,IT (4 )o IT (3 ), IT~.2 ) . I D A Y ,M O H . I ’ s
0037 99 F O R M A T ~~1 H 1 4 ” R E A L  T I NE A N A L Y S I S  OF CR *“ ,13/
00~~8 *1H .- ° U I T H  ~,I2, ” SECON D A V E R~~CE ’ /
0039 b ’F O R  D A T A  8E C I N N I N G ” 4I3. ” :” ,I2 . 0

~~” ,I2 , ” OH’ 4I 3 . 1~~4~~A , .I 4//)
0040 F 92 0 .0

00 1 1= 1, 94
0042 1 S9( I i~~0 .0
‘.043 C DRAW GRID FOR L INE A RITY PLOT.
1)044 IF (IWI .EQ . 0 . A ND .1W2.E Q. 0)GO TO 2
C-045 CALL WL TRS
oo46 2 CONTINUE
‘- ,
~47 C SUM FOR Av E P~~’E ~

IF(!U9.EO Q ’
~GO TO 3

C A L L  WL R S
.. . : 5 .~ 3 C O N T I N U E
u.~5 1 C CHEC K FOR 5K OP . 2K RANGE .

I F <  IHP.PO Y EG u - GO 10 6
. 5 3

00 4 1 = 1 , 2 1 ,4
v = v + 1

•.- ,5~ -; 5 .  K ,-= 5< F )
DO S
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0059 5 S K )~ S (I)
0060 6 CO N T I N U E
0061 C SUM ALL P O I N T S .
0062 P~~P.F
006 3 C CALL L I N E A R I T Y  PLOT.
0064 I F ( I W 1 .E O .0 ) C O  TO 7
0065 CALL W L T R 1
0066 7 CO N T I N U E
0Q6? C CHECK S W I T C H  R E G I S T E R  FOR T E R M I N A T I O N
0068 I SU = I S S W (1 5 )
0069 IF (ISW .HE .0 )G O TO 68
)0 70 C LOAD UP A R R A Y S  FOR FIT TO W E I G H T I N G  F A C T O R S
00?! IF (1W 2 .EQ 0)GO TO 69
0072 CALL WLTR2
0073 C IF ITS TIME , PRINT OUT PRESENT W E I G H T I N G  F A C T O R S .
0074 NO ’NOD ( IT~~3) 5N N )
0075 IF~~MO HE. 0)CO TO 69
0076 IF( IT(2) .N E.0)C O 10 69
0077 C A L L  W L T R 3
0078 GO TO 69
0079 C T E R M I N A T I O N  SE DU E N CE
0080 68 C O N T I N U E
0082 IM12 69
00 82 CALL W L T R 5
0083 CALL  V L TR3
0034 CALL EXEC ’.9 , N W 4
0085 69 C O N T I N U E
0086 CALL EXEC( 6..0, — 1 )
0087 END
0038 ENDS

a
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SW LTR 1 1v00004 IS ON CR00002 USING 00006 B L KS R= 00 45

0001 FT N 4 4 L ~~1
0002 SUB R O U T I N E  W LTR 1
0003 C* * * * * * * * * * *. * *a * * *8 * * * * * *~~t S * * *$ k * * $ $  4 * $*~~~* * * * * * * * * * * *~~~ - $ y * * *

0004 C W L T R I  I~ i~ SUBR flUUHE OF WLTR R . IT IS U S E D T O  P L O T
‘3005 C THE C O R R E L A T I O N  OF THE W E I G H T E D  A ’~E F A C E OF THE
0006 C A N E M O M E T E R S  AND A SENSOR , l~~tiD C O M P U T E  C O R R E L A T I O N .
0007 ~~~* * ** * * *, 4 S*~~~~ ****~~~ * • ** *~~I 4 $ * $ *  4 $  *$  $ **  4 $  * * $ *.~~$ .~~* * -j * .+ 4 -~ ~~~ t *4 - $ *

0008 COMMON F4S (94),IT (6)
0009 C O M M O N  A3 ( 3 ,3)~ B3 ( 3)
00 10 COMMON A 4 ( 4 ~~4 ) . B 4 ( 4 )
0011 COMMON M 5 ( 5 4 5 ) 4 8 5 ( 5 )
00 12 COMMO N A?(?47 ),e?(7)
001 3 C O M M O N  A 1 0 ( 1 0 .. 1 0) ,B 1 O( 1 0)
0014 COMMON P. M N 4 I S 4 I M T . NS 4 M A V G
0015 COMMON £N ,SX ,SY ,SYX ,SXX ,XC ,YC ,DA ,DS
0016 COMMON W T ( 2 1 ) , I A R R Y
00 1? COMMON SUN B ( 5 ) 4 8 A L L ( 2 9 )
0018 COMMON I W 1 . 1 W 2 4 1 W 3 2 I W 4 4 1 W 5 1 I Q 9 . I W Z
001~ COMMON F 9 , S 9 < 9 4 )
002 0 CALL P L T L U ( 10 )
00 21 CALL S F A C T C 1 5 . ~~10 .)
0Q2~ Y z S ( I $ ) * Y C / F
0023
00 24 DO 1 1 = 1 , 2 1
0025 X X+S (I)*W T ( I )*XC /F
0026 1 C O N T I N U E
002? SH~~SH+1 . G
>028 0 2 ( Y — X > / 1 0
0029 DA DA +D
0030 DS = D S + D * D
0031 SX = S X + X
0032 SY = S Y + Y
o0 33 S Y X Z S Y K + Y * X
0034 SKX ’SXX +X*X
0015 Z=ABS ’X )
0036 IF(Z GE .4 . 75)X24 .75*X/Z
>03 7 IX= (X *1000 +St.00 )*2./3
0038 Z=ABS~~Y ,
(039 IF Z.GE . 4. 75)Y’4 .?5*Y/Z
0040 IYzY* 1000 . s5000 .
0041 CA LL P L T ( 0 0 0 , 1 . ,IX ., IY )
v u 4 2 ~ 9 CCN T IH IJE

‘043 RETURN
0 0 4 4  END

ENDS
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SWLTR 2 1 00004 IS ON CR00002 USING 0 o 0~) 9  B L K S  ~ = o0’~

0001 FTN 44L,T
0002 SUBROUTINE k4LTP2
0003 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ , ~~~

, • .  , ,
~~- . ,  -

0004 C WLTF.2 IS A SU BROUT IN E OF W L T F - R IT I - ~ U~~E C  ~C L — : - :  —

000 5 C A R R A Y S  FOR A LEM ST SQ UA RES F I T  F O P  ~~~~~~~~~~ -:~~~~~
:-

~~~~
-
~

000 6 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ # * + ~~~~~- i~~~~~- + + + - ~~~4 - + + o ~~ S 4 1 1 ~~~~~ f~~~~~~~ V . 1

0007 COMMON F,S(94 ),IT’6)
0008 C O M M O N  A 3 ( 3 , 3 ) , B 3 ( 3 )
0009 COMMON A 4 ( 4 , 4 ) , B 4 ( 4 )
0010 COMMON AZ(5.5 )~~B5 (5)
0011 COMMON A7 (7,7)4B7 (7)
0012 COMMON A 1 0 (1041 0) ..B10<10 )
0013 C O M M O N  P .MN .. IS.. I M T 4 M S 4 P 1 A ~/ G
0014 C O M M O N  S H 4 S X 4 S Y 4 S Y X 4 S < X 4 X C 4 Y C . D A .,t)S
0015 COMMON WT (21 ) .,IAR RY
0016 COMMON SUMB< 5),8A LL (2 9~
0017 COMMON IW 1 , I W 2 , I W 3 . I W 4 , I t i i 5 . I 1 ~9 , I W2
0018 COMMON F94S9 (94~
0019 DIMENSION T (22)~~D (10)
0020 DO 1 1:1,21
~021 1 T( I )S( I )*XC/F
0022 T (22)=S (IS)*YC/F
0023 DO 3 J=1 ,3
0024 D ( J ) = 0 . 0
002 5 DO 2 K 1,7
0026 L = ( S i — 1 *7.K
0027 2 0< Si ) 0 (  J ) +T (  L )
00 28 0< Si ) =D < J ) / 7
0029 B3~.J):B3 (J)+T .22)~~Ii~~.I)
0030 00 3 I= 1 ,~J
0031 A3 ( I~ Si )=A3~ I Si )+D( I ‘~~D( Si
0032 3 C O N T I N U E
0033 00 5 ~.l = 1 . 4
0034 0< Si )=0.
0035 DO 4 V = 1 4 5
0036 L= (J— 1 )* 5+K
00 37 4 D ( J ) = D ( S i ) + T ( L )
0038 0< Si )=D( Si 1/5
0039 B4(J~~~84rSi )+T (22 )~~D (J )
0040  DO S I 1 .J
0041 A 4 1 Si ) A 4  I , Si ~+ D< ~D( J )
0042 5 CONTINUE
0043 DO 7~~J = 1 .5
0044 D(J )=0. O
0045 DO 6 K 1 ,4
‘~046  L 2( J—1 44+K

~O 4 7  6 D( Si ~~D( .J )-‘ T ( L
~.048 D( J 0( j  )/4

& 5 ( . J~~= B 5 ( S i , + T 2 2 . ~~C c J
0050 DO 7 i~~1 .J
005~ A5 ( I, ,J ) A S (  I. Si )+0( I )sD~ I ’

CO N TINUE

~~05 3  00 9 . i 1  . 7
0054 Si ~~~fl . o

DO 8 K 1 ~~~
L (  i— i  — -?-‘~K

‘o57 8 Si ~“D ~ . - + T ~ L )
Si ) ‘~ . ‘ .1 ) ,s~3
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00 59 B 7 ( J ) — B ? ( J ) + T ( 2 2 ) . D J )
0060 DO 9 Ia l . J
0061 A 7 ( 1 , J ) * A ? ( I , J ) + D (~~)* D ( J )
0062 9 CONT INUE
0063 DO Ii J R I , 1 0
0064 D(J)0 .0
006S DO 10 K= 1 ,2
0066 L ( J — 1) * 2 + K
006? 10 D (J )=D( J)+T (L )
0068 D (J ) D (J )/2.
0069 B 1 0 ( J ) = B 1 0 ( J ) + T ( 2 2 ) * D ( J )
00 70 DO 11 1 = 1 ,J
0071 A1* ( I ~~4 > 2 A 1 O (  I, J )+D( I )*D( ~ )
0072 11 CONTINU E
0073 69 C O N T IN U E
0074 R ET U R N
007 5 END
0076 ‘ENDS
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SVLTR 3 T 00004 IS OH CR00002 USING 00012 BLK S R — 0 1 1 2

0001 FTH4~~L .T
0002 SUBROUTINE W L T R 3

— 0003 C*.**************. * * *S* S * • * S*  * * * *  S * 5* 5  *5 *5 *  *5*5*  s * e * S  * ** * *  5*.
0004 C W LTR3 IS CALLED BY W L T R R  FOR REAL T I M E  A N A L Y S I S
0005 C IT COMPUTES T*4E LEAST SQUARES FITS FOR THE ~E IGHTIHG
0006 C FACTORS , AND SAVES THEM FOR W L T R 4
0007 C.s*..*********.*********************$***,***************S***
0008 COMMON F ,SC 94)~~IT (6)
0009 C O M M O N  A 3 (3.3 ) ,B3 (3)
0010 COMMON A 4(4,4)..B4(4)
0011 C O M M O N  A5 (5 ,5),B5 (5)
0012 C O M N O ~ ?(?,7)..B? (7)
0013 COMMON M1 0 (10 ,10 ) ,B 10 (10 )
0014 COMMON P ,M N ,1 S~ IM T .MS ,MAV G
0015 COMMO N  SH~ S)C~ SY ,SYX ~ SXX ,XC , Y C , DA~ DS
0016 C O M M O N  W T (2 1 ) ,I A R R Y
0017 COMMON SUMB( 5) ,  BALL( 29 )
0018 COMMON IW1~~lV 2 . Z W 3 . 1 V 4 ~~IW5 , lU 9 .. I W Z
0019 COMMON F9~ S9 (94 )
0020 DIMENSION A C10.10 ) .B (10 )
0021 W R I TE (6~~99)IT (4) ,IT (3) ,IT (2).IT ( 1 > ,P
0022 99 FORNA T (// A T ” ,I 3, ” :” ,12 , ” :” ,12 , ” . ” ,12 , ’ W1TH’ ~~F9 0,” POINTS )
0023 00 6? 1= 1 ,5
0024 6? SUMB (I )=0 .0
0025 ISUNB— 0
0026 IBA LL O
0027 DO 69 L = 1,5
0028 GO T O (1 ,3 ~ 5~~?09) ,L
0029 1 M =3
0030 DO 2 4 1 ,3
0031 B (J )= B 3 (J )
0032 DO 2 1=1 ,4
0033 A (I ,J )—A3 ( I~~J )
0034 2 A (J , I ) = A 3 (I ,J )
0035 GO TO 11
0036 3 M 4
0037 DO 4 ,J=~~,4
0038 B ( .J):B4 (J )
0039 DO 4 I= 1 ,J
0040 A (I,J )=A 4 (I,J )
0041 4 A ( J ~~I ) = A 4 C I 0 J )
00 42 GO TO 11
0043 5 M :5
0044 DO ~ 4= 1 .5
0045 B< J )— B 5 < J )
0046 DC 6 1 1.J
004? AC I .4 ) A5 ( I~~J )
0048 6 A C J ,I ) - A 5 ( I~~J )
0049 GO TO 11
0050 7 M- 7
0051 DO 8 4 — 1 ,?
0052 8( J )=B? (.J )
0053 DO 8 1= 1 ,4
0054 A ( I . J ) — A ? (I .J )
0055 8 A (J .I).A7 (I.J)
00 56 GO TO 11
005? 9 N-b
0058 DO 1 0 J 1 ,10



0059 B (J)~ BI 0<J )
0060 DO 10 I~~ 1 , J
0061 A ( I . J ) = A l 0 ( I ~~J )
006 2 10 A ( J , Z ) ~~A 10( I .J )
0063 11 C O N T I N U E
0064 ISUNB ~~I SUM B + 1
0065 A 1 1 A (1 ,1 )
0066 IF (A11.EQ .0 .0)CO TO 68
006? DO 12 I—2 ,M
0068 12 AC 1~~I ).A (I,1 )/A11
0069 8(1 )9( 1)/All
0070 DO 16 Ja 2 ,M
0071 412 1- 1
0072 DC 14 I J,P~
0073 AS 2O .0
0074 DO 13 K~~1~~J 1
0075 13 A S A S+A (I.K )*A (K ,J )
0076 A (I ,J ) :A (I ,J )—A S
0077 IF (I.CT. J )A C~J,I):A (I.J)/A (J ,J)
0078 14 CONTINUE
0079 BS O .0
0080 DO 15 K 1 ,J 1
0081 15 BS :BS+A (J ..K )$B (K )
0082 A JJ= A (J . .J )
0083 IF (A J J . E Q 0 .0)GO TO 68
0084 16 B (J ) (B (J )—8S )/A JJ
0085 M 1= M— 1
0086 DO 18 I=1 .M1
0087 B S O . 0
0088 MI M_ 1
0089 M I I2 MI+ 1
0090 DO I? J M 1 1 ,N
0091 17 B S=BS +A (MI ,J )*r (J )
0092 B (MI~~~B (MI )—8S
0093 18 C O N T I N U E
0094 WRI TE (6~~98 )M. (B (I ) , I = 1 , M )
0095 9B FO R I I A T </ N  FOR N OF~~~2 3 /
0096 •IH .1-OF S. 3 )
009? 00 19 ISUM 1,M
0098 I8ALL l BA LL~~1
0099 SU M B ( I S U M B )= S U M B ( I S U M 8 ) + B < I SU M ,

01 0 0 BA LL (IBALL )8 (ISUM )
0 10 1 19 CONT INUE
010 2 W R I T E ( 6 , 9 ? ) S U N B ( I S u e t B )
0103 97 FORMA T ( i N  ,“SUN OF WEIGHTS = ,FS .5)
0104 CC TO 69
0105 68 CO N T I N U E
0106 IBAL L~~IBA LL ’~M
0107 WRITE<6, 96 )Pt
0 109 96 FO R P I A T ( / ”  FOR Pt O F ”~~I3, ” 1- IA T RIX IS S I N G U L A ~~”~
0109 69 CONTINUE
“ l l O  RETURN
0111 END
0112 ERD$
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SW LTR S T 00004 IS ON CR00002 USING 00013 B L KS R :0105

0001 FTN 4 ,L ,T
000 2 SUBROUTINE W L T R 5
0003 C * * * * * *$ * * * *$ * * * * , * * * * * * * * *$ * * *4 * * ~~* * * * + $ 4 $ * ~~* $ ~$ * * * * * + 4 ; ~ .* t - $ *

0004 C W LTR S IS USED TO D R A W  THE G R I D S  A N D O T R E R  I N F O P M ~-T IC ’ U
0005 C ON THE PLOT FÜ R W L T R R .
0006 C***t**$****$***********4**S*$*********4****4*~~* ** l * + i + :t~~~~ t , ,
000? COMMON F.S (94)~~IT (6)
0008 COM M O N  A 3 (3 ,3 ) .,B3 (3 )
0009 COMMON A 4 ( 4 , 4 ) .. B 4 < 4 )
00 10 COMMON A 5 ( 5 , 5 ) , B 5 < 5 )
0011 C O M M O N  A7 (77 ) .B7 (7 )
0012 C O M M O N  Ai 0 (10.10 )~~810 (1 ’3 )
0013 CO M M O N  P . M N ,I S~~IM T . M S ,M A V G
0 0 14  C O M M O N  SN ,SX ,SY~~S Y X ~~SXX ,XC ..Y C ~~DA.D S
0015 C O M M O N  W T (2 1 ) .IARP .Y
0016 COMMO N  SUM B (5 ) ,BALL (29 )
001? COMMON I W 1 , I W 2 , I W 3 , I ~J 4 , I W 5 . I i~9 , I W Z
00 18 C O M M O N  F3~~S9 (94 )
0019 DIMENSION NA (2),HS (2),NP (2)..NFS (2).,HFL (2)
0020 DI M E N S I O N  NOH ( 2), NCH ( 2). NSEC( 2)
0021 DIMENSION NAME (9)
0022 DATA N~~ME /2 H W E~~2HIG,2HHT..2HIN .2HG .2HFA~~2RC T .Z~-C~
0023 DATA HA /2HAV~~2HG= .’.NS/2HSD. 2HV /
0024 DATA N P/2H *P.. 2HTS /
0025 DATA H FL /2 H F I ,2 H LE /, H F S /2HFS ,2 rt
00 26 DA T A  P4S E C/ 2 H S E~ 2 H C  /
0027 DATA NCH/2HCH.2H* /
0028 HY=5 44 ?5B
0029 NX=5 40538
0030 CA LL PLTL U (10 )
0031 CALL SFA CT (1S .~~10 )
0032 CALL LLE FT
0033 CA LL P L O T ( 0 . 0 . 0 . 0 ~~— 1 )
0034 I F ( I W 1 . E Q . 0 ) G O  TO S
003 5 CALL P L O T ( 0 . 5 , 5 . 0 , 3 )
0036 C4LL PLOT (9.5 .5.0,2)
0037 CALL PLOT (5 . 0.0.5.3)
0038 CA LL PL D T ( 5 . 0 . 9 . 5 ~~2 )
0039 CAL L D A S H ( 0 . 5 . 0 . 5 , 0 . 5 . ) .5~~— I
0040 CALL  D A S H ( 0 . 5 . 0 . 5 ~~9 . 5 . . 9 . 5 . 1
0041 IN IWS. LE. 1 6 0  TO 69
0042 D=SX*SX-SN ’SXX
0043 A (  SX * SY—S N *SY X )/D
0044 B=( S X . S Y X — S Y * S X X ) / D
0045 X = _ 4 .0
0046 1 CONTINUE
0 C ’4 7
0 0 4 8  Z A B S ( Y )
j049 IF ’Z .LE.4. 75 )GO TO 2

X = X + .5
00 51 GO TO 1
0052 2 C O N T I N U E
u053
0054 Y*Y + 5_
0 0 5 5  C A L L  P L O T ( X . Y . 3 )
0056 X 4 .0
“057 3 CONTINUE
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0059 Z=AB S (Y ) -

0060 IF (Z .LE .4.75)GO TO 4
0061 X :X—0 .5
0062 GO TO 3
0063 4 CONTINUE
0064 X= X + 5.
0065 Y=Y +5 .
0066 CALL PLOT (X.Y.2 )
0067 DAT T~ D~~/SH
0068 DSTT= SQRT( (DS/SH )—DA TT*DATT )
0069 3 C O N T I N U E
0070 C A L L  L L E F T
0071 CALL PLOT (0. ,0 .,— 1 )
0072 L D A Y ~~IT (5)
0073 IYEAR= IT (6)
0074 CALL DA TE (IDA ? ,N O N ,I YEA R )
0075 DAY 2 IDAY
0076 Y E A R = I Y E A R
0077 FILE= IWZ
0078 CA LL P4UPIB (l .0 .9.0 .0.14 .DAY ,0 .0,-1 )
0079 CALL SYMB (1.5 6 ,9 .0..0 .14 .MON .0.0,3 )
0080 CALL NUM B (2 .25. 9. 0.0.14 .YEAR .0.0, — 1 )
0081 CALL SYMB ( 1.0 .8 .5,0. 14, NCH , 0.0 ,3)
0082 CHH IS
0083 CALL HUM B (1 .56 ,8.5 ,0 .14 ,CHN ,0. 0 , — 1 )
0084 SEC PIS
008 5 1 F( P IS . EQ . 0 ) S E C = 0 . 5
0096 CALL NUM B (2.2 5 ,8 .5 ,0.1 4 .SE C .Q.0, 1)
0087 CALL SYPI8 ( 2. 85 ,8 .5.0 .14 . N SEC .0.0 ,3)
0088 CALL SYMB (3.40,8.5.0 .14,NFL,0.0,4)
0089 CALL NUMB (4 .10,~~.5, 0 . I4,FILE,0 .0, -l )
0090 IF (IWI .EQ .0)GO T O 68
0091 FS=5 ./(XC *30 . )
009 2 CALL  SYPI B(  1 .0 ,8.0 ,0. 14 .HFS~~0 . 0 , 3 )
0093 CAL L H U I I B ( 9 9 9 . 0 . 9 9 9 . 0 , 0 . l 4 , F S ,0 . 0 . 1  )
0094 CAL L SYMB (  l . 0 , ? . 5 . 0 . 14 , H Y . 0 . 0 . 2 )
0095 C A L L  P 1 0 1 1 8 < 9 9 9 . 0 ,9 9 9 .  0 . 0 . 1 4 .  A ,0 . 0 ,3 )
0096 C A L L  S Y M B ( 9 9 9 . 0 . 9 9 9 . 0 . 0 . l 4 , N X ~~0 . 0 . 2 )

CALL NUMB (999.0.999. 0.0.14. B,0 .0,3)
CALL SY t lS (  1 . 0 . 7 . 0 . 0 .  14 , N A . G . 0 . 4 )

0099 C A L L  P 1 0 1 1 8 < 9 9 9 . 0 . 9 9 9 . 0 . 0 . 14 ,  D A T T .  0 . 0 . 3 )
0100 CALL SYMB (3.0,?.0.0. 14,NS .0.0.4)
01 0 1 C ALL  HUMB < 9 9 9 . 0 . 9 9 9 .  0~. 0.14, DSTT. 0.0.3)
0102 CALL SYIIB (1 .0.6.5.0. 14,NP,0.0,4)
0103 CAL L H U M B ( 9 9 9 . 0 . 9 9 9 . 0 . 0 . 14 .S N . 0 . 0 . - 1)
0104 68 CON TINUE
010 5 I F ( 1 W 2 . E Q . 0 ) G O  TO 69
0 106 CALL LLEFT
010 7 C A L L  P L O T ( 0 . 0 , 0 . 0 , - 1)
0108 CAL L P L O T ( 1 4 . 5 . 6 . O . 3 )
‘~‘109 CALL PLOT (14 5,1.0.2)
..110 CALL PLOT (3.5,1.0,2)
0111 DI< 0 .5
0112 X T = 3 5
01 1 3
0114 CH=0 0
0115 DCH:1 .0
0 1 1 6  DO 6 1= 1,2 1
0117 XT X T+DX
,u18 XS:XS +DX

. 
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0119 CH~~CH +DC H
0120 CALL P L O T (X T , 1 . 0 ,3 )
0121 CALL PLOT ( XT ,0 .9 ,2)
0122 CALL NUMB ( XS ,0.8.0.0?,CH ~ 0.0.— 1 )

L 0123 6 CONTINUE
0124 YT~~0.0
0125 DY= l .0
0126 YSB—0.0 35
012? CHz—0 .02
0128 DCH~ 0.02
0129 DO 7 I~~1.6
0130 YT~~YT+D Y
0131 Y S = Y S + D Y
0132 CH~~CH +D C H
0133 CALL PLOT ( 1 4.5.YT .3)
0134 CALL PLOT (14 .6 ,YT ,2 )
0135 CALL P10118< 14 .65 ,YS ,0 .0?,CH ,0 .0 ,2)
0136 7 C O N T I N U E
013? CA L L SYM B (7 .5 ,0.25.0.1 4 ,NAPIE.0.0.1 7)
0138 CA LL LLEFT
0139 69 C O N T I N U E
0140 IW5~ 2
0141 RETURN
0142 END
0143 ENDS
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SWL TR9 T 00004 IS ON CR00002 USING 0oO0~ 8LK S R=0038

0001 FTH4 .L .T
0002. SUB R O U T I N E  W L TR 9
0003 C*******,********$*****$*S*$****$****$*******************$***
0004 C W LTR9 IS A S U B R O U T I N E  OF W LTRR W H I C H  MAY BE USED TO PR IN T
0005 C AVERAGES OF ALL CHANNELS ON ANY LU.
0006 C*$****~~*********s5********$****S**************$*************
000? COMMO N F .S(94).IT(6)
0008 COMMON 43( 3, 3), 83( 3)
0009 CO M M O N  A4 (4 ,4).B4 (4)
0010 COMMON A5 (5 ,5).-85 (5)
0011 COMMON A? (7~ 7),B? (7)
0012 COMMON  Al0 (10 ,10 ) .B10 (l0 )
0013 COM M ON P .PtH.I S .IMT .PtS ,M AVG
0014 COMMON  S14 ,SX. SY ,SYX ,SXX .XC .-YC .DA. DS
0015 COMMON t3T (2 1) .IARR Y
0016 COMMON SUMB (5),BALL (29)
0017 COMMON IW1.1W2 .. IW3.flJ4~ 1W5, 1W9 ,I W Z
0018 COMMON F9 ,S9(94 )
0019 F9=F9+F
0020 DC 1 1=1,94
0021 1 99< I)=S9 ( I )+S( I)
0022 M 0 1100( IT (3 ).MAV C )
0023 IF (MO .NE.0 )CO TO 69
0024 IF (IT (2 ) .NE .0)GO TO 69
0025 IF (IW9.EQ.1 )CA LL PA G E (1 )
0026 WR I TE (1W9 ,99)IT (5) ,.IT (4) ,IT (3 ),IT (2 ) ,IT (1)
0027 99 FORPIAT (IH 1, TIME “ .514/)
0028 DO 2 1 1,94
0029 89( I) S9 (I )/F9
0030 2 C O N T I N U E
0031 M R I T E ( 1 W 9 , 9 8 ) ( I , S 9 ( I + 1  ) , I = 0 , 9 3 >
0032 98 FORIIA T(6(1H ,@3..” =~~.F5 .1 ))
0033 W R I T E ( 1 W 9 , 9 7 ) F 9
0034 97 FO RPIA T ( 1HO , ”*  SAMPL ES “ ,F7 . 0 / 1H I)
0035 IF (1W9.EQ.1)CRLL CDPY(1)
0036 F9 0.0
0037 DO 3 1= 1 ,94
0038 3 S 9 ( I ) 0 . 0
0039 69 CONTINUE
0040 RETURN
0041 END
0042 ENDS
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SUL TR4 T 00004 IS ON CR00002 USING 00013 BLKS R= 0 11 8

0001 FTN4 .L .T
0002 PROGRAM WL TR 4
0003 C******************************s$****$*+~~~~~ .~
0004 C W LTR4 IS CALLED BY W L T P R  FOR R E A L  T I M E  A~~~LY ~~i S .
0005 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
0006 COMMON F ,S~~94),IT (6)
000? CO M M O N  A 3 (3.3 ) ,B 3 (3 )
0008 COM M O N  A 4 (4 .4) .B4 (4)
o009 CO M M O N  A5 ( 5.5), 85 (5)
0010 COMMO N  A7(7 .?),87(?)
0011 C O M M O N  A1 0 (10 ,1 0>, B 1 0 (1 0 )
0012 COMMON P . MN . I S . I M T .M S . MA V G
0013 COMMO N  SN , SIC . SY ,SYX . SX X .XC . ‘(C, DA . DS
0014 CO M M O N  W T (21) .. I A R R Y
001 5 COMMON S U M B ( 5 ) . B A L L ( 2 9 )
0016 CO M M O N  IW l . I W 2 .X W 3 . I W 4 . I W 5 ,I L ~9 .IWZ
0017 COMMON F 9 . S 9 ( 9 4 )
0018 D I M E N S I O N XV (2 9) ,YY (29 ) ,G (4 ,5 ) ,D (4 .4 ),FP (5~~,Y (4)
0019 DIMENSION W TN (2 1 )
0020 DATA XV/ 4. .1~1..18 . ,3.,8 ..l3 ...18. .2.5, 6 . 5 . 1 0 5 .
0021 *14 .5.18.5 .2. ,!. • 8. .11 . ,14. .. 1 7. .20.. 1 . 5 . 3 . 5 . 5 . 5 . .
0022 *7.5.9 .5, 11.5 ,13 .5,15.5 ,17.5 ,19 .5/
0023 CUBIC (V1 ,Y2 ,V3 ,V 4,X )=V1 *X *X *X+V2 *X *X+V 3~~X+Y 4
0024 CALL PLTLU (10)
0025 CALL SFACT (15 .,10 . )
00 26 C A L L  L L E F T
0027 CALL PLOT (0 .0.0.0. — i )
0028 • C A L L  P L O T ( 3 . 5 . 1 . 0 . 3 )
0029 Hx O
00 30 SUII O .0
0031 DO 8 M= 1.5
0032 SUM SUM+SU M B <Pt )
0033 CO TO (l ,2 .3..4,5),Pt
0034 1 ,J23
0035 FJ=7 .
0036 TFK =1
003 7  GO TO 6
0038 2 4:4
0039 FJ 5.
0040 TFK=20 ./2 1 .
0041 GO TO 6
0042 3 J 5
0043 FJ=4.
0044  TFK 2O./21 .
0045 GO TO 6
0046 4 4 = ?
004 7 F 4= 3 .
0048 TFK 1
0049 GO TO 6
00 50 5 .1:10
OOS1 FJ 2.
00 52 T F I (z20 . /2 1 .
0053 6 CONTINUE
0054 DO 7 I= 1 ,J
0055 N N+1
0056 ISYPI8=M
00S 7 D E N .T F K / ( S U M B ( P 1) * FJ )
0058 Y V ( N ) = B A L L ( N ) * D E H
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0059 X P — X V ( H ) / 2 . + 3 . 5
0060 YPLZYV ( N )*50 . +1 .
0061 IF (YPL .LE .0.2 )ISYM B=I SYM B + 5
0062 IF (YPL .LE .0.2YfPL=0 .2
0063 1F (YPL.GE. 9. 8)ISYM B=I SYMB +5
0064 IF (YPL .GE .9.8)Y.PL 9.8
0065 CALL SYMB ( XP ,Y PL ,0.t4 .ISYM R .0.0. -1)
0066 7 CONTINUE
0067 8 CONTINUE
0068 CALL PLOT (3 .5.1.0.3)
0069 M 4
0070 111 P4
0071. N1=29
0072 P12:4
0073 H3=5
0074 CALL PLSFT (N ,Pti ,N1 ,N 2 ,N 3 ,XV ,YV ,G ,D ,FP ,V , IDN )
0075 IF ( IDN.NE .1)CO TO 68
0076 V1=Y ( 1)
0077 V2zV (2)
0078 Y 3 aV ( 3 )
0079 V4.V (4)
0080 SUMC 0.0
0081 1SY11 B 3
0082 DO 9 L :1,21
0083 X=L
0084 Y :CUB IC (V1 ,V 2 ,V 3 ,V 4 ,X )
0085 WTN (L) Y
0086 SUMC SUMC4.Y
0087 )C X/2 .+3.5
0088 YPL Y*50. +1.
0089 IF (YPL .LT .0.2 )YPL O .2
0090 IF(Y P L . C T . 9 . 9 ) Y P L 9.8
0091 CALL PLOT (IC.YPC,ISYMB)
0092 ISYPIB 2
0093 9 CONTINUE
0094 CALL LLEFT
0095 DO 10 L= 1 ,2 1
0096 10 WTN (L )WTH (L )/SUNC
0097 SUM I ./(SUN /5. )
0098 Y C N Y C * S U M
0099 WR IT E (6 . 9 9 )
0100 99 . F Q R M A T ( / / ”  W E I G H T S  A R E ” / )
0101 DO 11 LS 1,19,3
0102 LN :LS+2
0103 11 WRI TE (6 ,98 )LS ,(W TN (L ),L= LS ,LN )
0104 98 FORIIA T ( 1 N  , 13 ,3 F 10 . 5)
010 5 W R I T E ( 6 , 9 7 ) V 1 , V 2 , V 3 , V 4
0106 97 FORMA T (/” Y= ,F8.5, .X3+” ,F8.5, ” *X2 +” ,F8.5, “ *X~~~,F6.5)

(JR ITE ( 6. 96 )YCN
1) 109 96 FORM A T ( /”  NEW ‘(CAL :“ ,F12 .7 )
- 109 GO TO 69

rI llo 68 IF (1DP4.EQ .0)WRITE(6 ,95)
0111 IF (IDN .LE . — 1 )W R ITE (6,94)
0112 95 FORIIAT (1H0, ”M A T R I X  IS SINGULAR ” )
0113 94 F O R M A T C 1 H O , - ” NU MBE R S I Z E  E X C E E D E D ” )
01 14 69 C O N T I N U E
0115 STOP
0 116 END

EN DS
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*V LTMC 1:00004 IS OH CR00002 USING 00020 BLKS R—01 4 6

0001 FT N4 , L DT
0002 PROGRAM V LTP $ C ,3
0003 C***************** S ********* *** **$ * * **$ ** ** ** * * *t ** *  •**••
0004 C W LTM C IS USED TO LOAD COMM O N  W I TH THE DESIRED
0005 C PARAMETERS FOR NAG TAPE ANAL Y S I S  WITH W LTN G .
0006 C*****************s**,*****$ .*s*ss*******s*ss***s 5 .555  *5*
000? COMMON F ,S (22),IT (6)
0008 COMMON A ? (4 ,4),B? (4) .XP7 (4),NA?.NS?(4 ),SB? ,BA ? ( 4)
0009 COMMON A6 (5 ,5),B6 (5).XP 6(5)~~NA6 ,N S6 (5 ),SB6 ,8A6 (5)
00.10 COMMON A5C5 ,5) .B5 (5)~~XP! (5)~~HA5.N55(5 ) .SB5 ,5A5 (5)
00_ t i  COMMON 4 4 ( 6 ,6 ) , B 4 ( 6 ) , X P 4 ( 6 ) , NA 4 . N S 4 ( 6 ) , S B 4 , 8 A4 ( 6 )
0012 CO M MON A 3 ( 8 , 8 ) , 8 3 ( 8 ) . X P 3 ( 8 ) , N A 3 . N 5 3 ( 8 ) . S B 3 , 6 A 3 C 8 )
0013 COMMON A2 (11,11 )~82(11).X P2( 11 ).NA 2 .NS2<11 ) , S 8 2 , B A 2 ( l I )
0014 COMMON P.HB,NN.IS~ MS ..IARR Y
0015~ COMMON IW1 ,I~ 2 .IW3.IW4,IM5,IWZ
0016 COMMON WT (21 )
0017 COMMON XC .. YC ,SN ,SX. SY , SXX ,SYX , DA , DS
0018 DIMENSION IP (S)
0019 CALL RM PA R (I P )
0020 LU1 :IP (1)
0021 LU2~~IP (2)
0022 LU3 1P (3)
0023 LP IP(4)
0024 IF (LU 1.EQ .0)LU1—1
0025 I F ( L U 2 .E Q . 0 ) L U 2 : 1
0026 IF(LU3.EQ.0)LU3:1
0027 IF (LP .EQ .0)LP—1
0028 C ZERO OUT ARRAYS
0029 DO 1 1=1 ,11
0030 DO I J 1 ,11
0031 42 (I,J) 0.0
0032 B2 (1)x0 .0
0033 XP2 (I)0.0
0034- NS2(I)z0
0035 8A2 (I)’O .O
0036 IF (!GT.8 .OR.J.GT .8)CO TO 1
003? A 3 (I ,J)z0.0
0038 B3 (I)0 .0
0039 X P3 (I )0 .0
0040 NS3 (I).0
0041 8 A 3 (I ) 0 .0
0042 IF (I .GT. 6 .OR. J .GT. 6 )GO T O l
0043 A4 (I,J):0 .0
0044 84(I):0.0
0045 X P4 (I)—0 .0
0046 N S 4 ( I) 0
0047 BA4 (I)sO .0
0048 IF (I.GT.5 .OR .J .GT.S )GO TO I
0049 45C1 ,J )= 0. 0
0050 85< I )—0 .0
0051 XP 5<I )=0 .Q
0052 N S S (I ) 0
0053 BAS (I ).0.0
0054 A6 (I.J )~~0.0
0~ 95 86(1) 0.0
0056 XP6 (I)”0 .0
0057 N S 6 (I )0
0058 BA6~ I ).0 . 0

43



0059 IF<! GT .4 .OR .J .GT. 4 )GO TO I
0060 A7 (I ,J)s0.0
0061 B?(I)z0.0
0062 XP ? (I)=0 .0
0063 HS? (1)=0
0064 BAT (I)= 0 .0
0065 1 CONTINUE
0066 NA7 :0
006? SB7=0 .G
0068 NA 6=0
0069 986:0.0
0070 HAZ 0
0071 S85=0.0
0072 NA4=0
0073 SB4:0 .0
0074 HA3 =0
0075 S8.3 0.0
007 6 HA2 =0
0077 SB2:0 . 0
0078 C ZERO SUNS FOR WLTM1
0079
0080 DA :0.Q
0081 D S O .0
0082 SN=0.0
0083 SX O .Q
0084 SY=0.0
0085 SYX=0 . 0
0086 SXX=0. 0
0087 C GET CALIBRATION AND WE IGHTS FOR WLTM I
0088 IF (LP .NE .1)WRITE (LP,199)
0089 199 FORIIAT (1H1.2X .’CA L IB RA T ION FACTORS FOR REAL TIME Al IALYSIS” /
0090 *1HO,2X , ”IJEIGHTS FOR ANEMOMETERS AR E ” / )
0091 IF (LUI .EQ .1 )WRITE (1199)
009~ 99 FO RM A T ( 1NPUT W E IGHTS ” / )
0093 DO 2 1:1,21
0094 IF (LUI.EQ .1)WR ITE (1,98)I
0095 R E A D < L U I , *) W T ( I )
0096 IF (LP.NE .1)URITE (LP ,198)I.WT (I)
0097 2 CONTINUE
0098 98 FORI’tAT (12,3X. ” _ ”)
0099 198 FORMA T (IH ,12 .F10.5)
0100 IF (LU2 .EQ .1)WRITE (1,9?)

~1o1 97 FORP1AT ( IHPUT ICCAL , YCAL ’ ,3X . ” _ ”)
0102 READ (LU2,*)XC,YC
0103 IF( LP . H E . 1  )W R IT E ( L P ,  197 )XC , ‘(C
0104 19? FORMAT ( IHO.2X , ”XCA L .YCA L A RE” .F 10.?, ” , “ ,F10. ?
0105 IF (L1J2 .EQ. 1)WRITE (1..96 )
0106 9~ FOR PIA T (”IH PUT I OF SEHSOR” ,3X, ” _~~)
0107 R E A O ( L U 2 . * ) IS
0108 IF (LP.HE .1)tJRI TE (LP ,196)IS
0109 196 FORMA T (1H0 ,2X ,~~SENSOR *“ ,I 4)
0110 IF (LU2 .EQ.1 )WR ITE (1.95 )
0111 95 FORMAT ( ~IHPUT TIME INTERVAL IN MI N U t ES FOR WLTM 3” .3X , “ _ ‘ )

0112 READ ( L02,* M N
0113 IF (LP .NE .1)W R ITE (LP ,1 95 )MPI
0114 195 FOR (1AT (1H~’ .2X. ’LEAS T SQUARES R EA DCUT EVER Y ’ .1 3. ” MI N UTES ” )

~‘115 C DE TERMINE IF . 51< OR 2K k’ANTED .
0116 IF (LU2 .E 0.1 )WRITE (1,93 )
0117 93 FORIIA T ( “ENTER 0 FOR .5K OR 2 FOR ZK” , 3X. “ _ “

0 118 REA D’. L U2 ,~~ ) I A R RY
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0119 IF (IARR Y. E Q .0)W R ITE ( LP .193)
0120 IF (IARRY .EQ .2 )W R ITE ( LP .200)
0121 1 93 FORNAT (1H0 ,2X , ”AN A LYS I S FOR THE 1/2 K A R R A y ” )
0122 200 FOR KAT C 1HO ,2X . ”A NA LYS I S FOR THE 2 K A R R A Y ” )
0123 IF (L03 .EQ . 1)WRITE ( 1,92)
0124 92 F O R M A T ( ”IN P U T  0 OR 1 FOR SUBS DES IRED ” /
0125 *“OR TO DESIGNATE OTHER P A R A M E T E R S ”)
0126 IF (LP .NE .1)WR ITE (LP ,192)
0127 192 FQ R M A T C 1 H O ,2 X , ”SUBS DESIRED OR OTHER PA RAP1 E T ERS ”~
0128 91 FOR MA T C”IW1” ~ 3X. ” _ ”)
0129 90 FORMAT ( IW2”~ 3X, ” _ ”)
013 0 89 FOR M A T ( ”I W 3 ” ,3X ,” ..”)
0131 88 FORM A T (”IW 4 ” ,3X. ”~~”)
0132 8? F O R M A T (” 1 W 5 ” .3X , ” _ ”)
0133 191 F ORMA T (IH ,2X . ” I W 1 ” ,I5)
0134 190 FORMAT (IH .2X, ” 1 W 2 ” ,I5)
0135 189 FO R M A T (1H  ,2X , ”1W 3 ” .I5)
0136 188 F O RMA T (1H ,2X . ”1W 4 ” ,I5)
0137 18? FORMAT (1H ,2~~,”IM 5” .I5)
0138 IF(LU3.EQ .1)WR ITE (1,91)
0139 READ (LU 3. *)IV I
0140 IF (LP .NE .1)W R ITE (LP ,1 91 )IWI
0141 IF (LU3.E Q. 1)W R ITE ( 1,90 )
0142 READ ( L03.*)IW 2
0143 IF (LP. HE .1)W R ITE (LP .190 )1W2
0144 IFCLU3 .EQ .l)WRITE (1~89)
0145 READ ( LU 3 , *)1W3
0146 IF (LP.HE. 1 )W R ITE (LP ,189)1W 3
0147 IF ( LU3. EQ . 1 )WRI TE ( 1,88 )
0148 RE AD (LU3 , *)1W4
0149 IN LP . NE . 1 )WR ITE ( LP , 188 )I W 4
0150 IF (LU3 .EQ . 1)WRITE (1,87
0151 READ ( LU3 , *)IW Z
0152 IF (L P.NE.1 )WR ITE (LP .18? )1W5
0153 WR ITE (1. 85 )
0154 85 F O R MA T C  EHTER FILE * ON TA PE ” ,3X. ” _ ” )

0155 READ (1, *)IWZ
0156 IF (L P.NE .1)W R ITE (LP ,185 ) IW Z
0157 185 FORMA T (1HO ,2X , ”TA PE FILE *“ ,12)
0158 W R ITE <1 ,84 )
0159 84 FOR M A T <  “ INPUT TINE I N T E R V A L  IN S E C O N D S ” , 3X. “ ._ “ )

0160 REA D (1 , *)M S
0161 IF (LP .NE .1)WRITE (LP .1S4 )MS
0162 184 FORMA T( 1H 0~~2X~~”AVERA G IN C TIME IS” ,13, ” SECONDS” )
0163 W R ITE( 1 ,83 )
0164 83 FO RMA T (/ THA T ’S A LL , TJ4AN K S” )
0165 S T O P
0166 END
0167 ENDS
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SW L T M G  T=00004 IS ON CR00002 USING 00014 BLKS R=011 4

0001 FTH4 .L ,T
0002 PROGRAM WLT$C,3
0003 C* .************s**s*s* .**sss**s****s***4*~~** 4 . 1~* * * *• *
0004 COMMON F.S (22).IT (6)
0005 C O M M O N  A7 (4,4).B7 (4).XP7(4).NA?,NS7 (4 ),SB?.6A7 (4)
0006 COMMON A6 (5.5),86(Z),XP6 (5)..NA6.N56 (5).S86.BA6 (5)
0007 COMMON A5 (5,5).B5 (!),XPS (5).NAS,HS5 (5).S85.6A5 (5)
0008 CO M M O N  A4 (6..6).B4<6 ) ,X P4 (6)~~N R 4 ,N S 4 (6 ) .S 8 4 ,E A 4< 6 )
0009 CO M M O N  A3 (8 ,8),83 (8).XP 3 (8) .NA3. H53 (S) .SB3.6A 3 ( 8)
0010 COMMON A2 ( 11.1 1 ) ..92( 11 ).XP2( 11 ).HA2,NS2 ( 11 ).S82.b~~2( 11 )
0011 COMMON P . P 1 B , M N . I S , M S .. I A R R Y
001 2 COMMON IW1 ,1W2 ,1W3.1 W4 .1W5 .IWZ
0013 COMMON IJT< 2 1)
0014 COMMON XC .YC ,SN ,SX, SY.SXX .S ’ (X ..DA.D S
0015 DIJIEPISION !TM (5), IDT<94). IOA TA ( 100)
001 6 DIMENSION ST (37)
001? DIMENSION NW4 (3),- MON (2)
0018 EQUIVALENCE (ITN ( 1 ),IDATA (1)),(IY.IDATA (6)).
0019 * (IDT (1 ),IDATA (?) )
0020 DATA NW4/2HWL,2HTM.2H4 /
0021 1 CONTINUE
0022 CALL EICEC (3..611B)
0023 CALL EXEC ( 13.9, ISTAT )
0024 ISTT IAND( ISTA T .1B )
0025 IF(ISTT .NE.0)GO TO 1
0026 ISTT=IAHD ( ISTAT .2008 )
0027 IFCISTT .EQ .0)GO TO 2
0028 CALL EXEC (3,3118)
0029 2 CONTINUE
0030 CALL EXEC (1.111B ,IDA TA ,100 )
0031 CALL EXEC (3..2118)
0032 SEC=M S
0033 I N N S  Eg .0)SEC O.5
0034 IDAY = ITM < 5 )
0035 LIT ITM (3)
0036 CALL DA TE( IDA Y.MO N .IY)
003? W R ITE< 6 .99 )IS ,SEC.1W 3 .ITM < 4 ).ITPI (3 ) .ITM (2 ) .IDA Y ,MOU.IY
o038 99 FOR IIAT (1H1. ” ANA LYS IS OF CH *~~.I3. ” , IJIT H ”..F5 1 ,” SEC A ”G. ” /
0039 sIN , “ W I T H  S L I D E  F A C T O R  O F ” .1 3,’
0040 *1H ,“FOR D ATA BEC INN INY’ . 1 3.” :” , 12 ,”: “ .12. ” O N ” , I3.1X ,2 i~2, 14
0041 CALL EI<EC ( 11 , 1111 .. IV)
00 42 IDAY = ITM (5>
0043 CALL DAT E( IOA Y ,IION .IY )
r ) 0 44  WRI TE (6.98)ITM< 4).ITM (3),ITM (2 ).IDAY .MON .I
0045 98 FOR M A I < I H  .“ANA LYS IS STA RTED ” ,13, ” : ” ,I2, ” :” ,12, ” ON” .I 3.1~~.2~~2

I F~~IW 1 EQ . 0)GO TO 3
C A L L  W L T M S

> 0 4 8  3 C O N T I N U E
c049 DO 6? IRPT= 1,32?67
0o50 F = 0 . 0
0051 DO 4 1=1 ,37
0052 4 ST (I )0 .0
o0 53 00 6 1=1.200

CALL EXEC ( 1 , 1 1 1 8. IDATA . 100)
‘.055 CALL EKEC(13,9.!STAT )

IS TA T= IPND ( IS TAT, 2008)
0057 IN IS TAT NE .0)GO TO 68
0058 F= F-# 1 -
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0059 DO 5 4:1,36
0060 5 ST (J ) .ST (J)+FLOA TCIDT (J ))
0061 ST(3?):ST(37 )+FLOA T (IDT (IS )~
0062 ZF (MS.EQ .0)CO 10 7
0963 ISTAT NOD ( ITM (2 ),M S)
0064 IF(ISTAT.NE . 0)GO TO 6
0065 IF CI TM (1 ) .C E . 50 )GO TO 6
0066 GO TO 7
0067 6 CONTINUE
0068 7 C O N T I N U E
0069 DO 8 4:1,6
0070 8 I T ( J ) = I D A T A ( J )
0071 IF (IT (3 ) .EQ.L IT )GO TO 9
0012 ISW TN .IT (3)+1TC4)*I000B
0073 CALL PSSW (ISW TM )
0074 L ITa IT (3)
0073 9 CO,HTINUE
0076 C CHECK FOR .5K OR 2K R A N G E
00?? IF (IA RRY.L E .1 )G O TO 12
0078 Kz0
0079 DO 10 1:1 ,21 ,4
0080 K K+ 1
0081 1 0 S (K ) ST (1)*XC/F
0082 DO 11 1=22,36
0083 K K+ i
0084 11 S(K )= ST (I)SXC /F
0085 CO TO 14
0086 12 CONTINUE
008? DO 13 1=1 .21
0088 13 S(I )=ST(I)*XC/F
0089 14 CONTINUE
0090 S (22) ST (37)*YC/F
0091 C SUM ALL POINTS.
0092
0093 IF(IW1.EQ .0)GO TO 15
0094 CALL W LT M 1
0095 15 CONTINUE
0096 CALL W LT M2
0097 IF (MN. E Q .0 )CO TO 67
0098 MO=MOD (IT (3).MP4)
0099 IF (M O .NE .0)CO TO 6?
0100 IF (IT (2 ) .HE .0)GO TO 67
0101 IF (IT (1).GE.50 )GO TO 67
0102 CALL W L TM 3
0103 6? CONTINUE
0104 68 CONTINUE
0105 IF (IW Z .LE .1)CO TO 16
0106 CALL EXEC (3 .211B )
0107 CALL EX E C (3.1 4 11 8 )
010 8 CO TO 1?
0109 16 CALL EXE C (3 .4118 )
0110 17 C O N T I N U E
01 1 1 IF (1 W 4 . NE  1)GO TO 18
01 12 C A L L  W L T M 5
0113 18 CONTINUE
0114 CALL WLTM 3
0115 CALL EXE C IO ,t4W 4 )
0116 69 CONTINUE
0117 STOP
0118 END
0119 ENDS 
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W L T M 1  1=00004 IS ON CR00002 USING 00006 BL~ S R= .,04 3

000 1 FTN 4 .L .T
000 2 SUGRO U 7 1 NE IJLT !1 I
0003 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~

0004 C W L TMI IS USED TO MM K E THE C O F R EL #~TI ON FLO T OP
0005 C VERSUS A WE IGH TED kVE P~’ E  OF 21 EI~C~~E TE R O  P O ’ ~ . — ~~~~
ooo~ C FROM M.~G T~~PE
0007 C4 **4**4*4~~44* *4, 4 s * ~~~ 4 • g *  # 5  ~~ ~. 4 4  ~~-~~

-4. , 4 ~. 4 . 4

o008 COMMON F , S ( 2 2  ). I 1< ~
0009 C O M M O H A 7 4, 4 ) , 8 ? ( 4 ) , ~~P 4 , N ~~7, - 7 ( 4 . , 5 E - ? . E . .~~~ 4 >

~010 COM MON A 6 ( 5 ,5 ) , 8 6 ( 5 ) , X P 5 . .NS6(5 .~~E~. .E- ~~~f
)011 COM M ON A5 5.5),B5 (5).XP5(5).N~~5.NS5 (5 .SB5.E - .,5 5 -
00 12 C O M M O N  A 4 ( 6 , 6 ) . 8 4 ( ~~ ) , X P 4 < 6 ) ,t ~A 4 , N~~4 ( 6 L S B 4 , B ,~4 1  ~~
001 3 COMMON 4 3 ( 9 . 8 ) , 8 3 ( S ) , ~~P 3 ( & ) . N 4 3 . 0 ~~? ( 9  .S63.E-4?Y~0014  C O M M O N  4 2 < 1 1 .1 1 ) 8 2 (1 1  ).~~F2< I i) , N42 NS2( 1 1 .~ ~ E 2 .

~015 COMMON P.NB,NN,I S .MS , IAF .P (
0016 COMMO N I~~1 . I U 2 , l W 3 , I W 4 , ! W 5 . I W
0011’ C O M M O r 4  ~ T~~2 ’.
- 0 1 8  C O M M O N  X C . Y C . S N - S X , S V . 5 : -~~ . S Y ~’ . D ~~ . C - 3
0019 CALL PLTLU (10)
0020 C A L L S F A C T ( 1 5 . . 1 0 . )

Y=S (22
0 0 2 2  ~ = 0  0
0023 [.0 1 I 1 . ~~i
‘~024 1 X = ’ - S c  I ) # W T ~ I ~
• .o25 ~~~~~~~~ 0

D=~~Y — X / 1 0
0 0 2 7
-io2S C’S DS+l ~~

3 X = 9 X ÷ ~
0 0 3 0  5 Y; $ ’ ,’ + (

0031 SVX=SV ~<,Y~~X

>0 33 IF ( 2 ~E 4 ~5 ~= 4  !‘
_
.

.~~~ :5 1 ‘ = 1< ~~: 0 vO + 5 ~~~ 0 ‘2  / 3

2 GE 4 75 ) Y = 4  ~ 5 s ’(,’3
I Y = ’c~~~I o - .- o  ~~5 0 . ,

juT: ’ C .-.LL FLT O . 0 - 1 , I X . I V . ’
.0 4 .  ~~~ O I NT~~~UE

END
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S W LT M 2  T=00004 IS ON CR00002 USING 00021 BL KS R:0205

0001 FTN4 ..L;T
0002 SUBROUTINE WLTPI 2
0003 Cs**s*ss***s*****s*s*s***s*s*4**sss****: *s**** .s**-~~s * t ** s4ts— 0004 C WLTM2 IS USED TO LOAD THE ARR A Y S  FOR THE LEAST SO UA R ES
0005 C CORRELATION FIT TO WEIGHTING FACT O RS FOR DATA FRC~1 M,4G
0006 C TAPE.
000 7 Cs ss* * *s *  * * *. * * *4 $  * * * * * *  * * *,s 4*  * s *  * * * s *  * * * s * -~ * -s * s * *
0008 C O M M O N  F , S ( 2 2 ) . I T ( 6 )
0009 COMMON A 7 C 4 , 4 ) . B ? ( 4 ) , X P ? ( 4 ) , H A 7 . N 5 7 ( 4 ) . S 8 ? . . 8 A 7 ( 4 )
0010 COM M O N  A 6 (5 .5) ,86 (5 ) ,X P 6 (5 ) ,NA6 ,N5 6 (5 ) .SB 6.BA6 (5.
0011 COMMON A5(5 ,5 ) ,B5 (5 ) ,XP5 (5 ) ,NAS.N5 5 (5 ) .SB 5.SAS(5 )
0012 COMMON A 4( 6.6) .B4 (6),XP 4 (6) ,HA4 .NS4 (6) .SB4 .5A4 (~~)
0013 COMMON 43 (8,8),B3 (8),XP3 (8),NA3,N53 (8),5B3,8A3 (S;
0014 C O M M O N  A2( 11 .1 1  )..82( 11 ).XP2 ( 11 ).NA2.NS2 ( 11 ),SB2.8A2( 1 1 )
0015 COMMON PDHB .MN.IS .MS.IAR RY
00 16 C O M M O N  !W1.1W2,IW3.1W 4 ,1W5 ,IUZ
001? COMMON WT(21)
0018 COMMON XC , YC ,SH,SX ,SY,S ) (X ,SYX ,DA ,DS
0019 DIMENSION 0< 11 ).NS (1t) ,XP (1I )
0020 IF( £W2.GT . 1 . )GO 10 68
0021 NB=0
0022 NA ?z0
0023 NA6 = 0
0024 NA5=0
0025 NA4=0
0026 N 4 3 = 0
002? NA2=0
0028 DO 6? LN OW=1,I W S
0029 GO TO (1.2.3,4..5.6).IHOW
00 30 1 J C H T 4
0031 KCNT 7
0032 GO TO 7
00 33 2 J C N T 5
0034 KCHT 6
0033 CO TO 7
0036 3 JCNT=5
0037 KCNT=5
003~ GO TO 7
0039 4 JCNT 6
0040 KCNT :4
0041 GO TO 7
0042 5 JCNT 8
0043 KCNT 3
0044 GO TO 7
0045 6 JCNT 1I
0046 KCNT 2
0047 7 CONT INUE
0048 NA zI
0049 DO 9 J= 1, J C H T
00 50 N S ( N A ) 0
0051 XP (HA )20 .0
0052 DO 8 K :1,KCNT
0053 L :(J— 1 )*KCNT+K+ 1W3
0054 IF L .LT 1 .OR .L .GT .21)GO TO 8
0055 I FLAG L
u056 HS<NA ) :NS (NA )+1
0057 XP (HA ):XP (NA )+FLOAT (L)
ruSs CO N TINUE
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L F ( H S ( H A ) . E Q . 0 ) G O  TO 9
0 0 60 A DEC= H S (NA )
0061 XP ( NA > =XP < HA )/ADEC
0 0 6 2  HA NA + 1
0 0 6 3  9 CONTINUE
0064  N A = N A — 1
0065  GO TO ( 1 0 . 1 2 , 1 4 . 1 6 . 1 8 . 2 0 ) . I H O W
0066 10 NA ?=N M
00 6 7 IF<I FLA G .LT.2 1)NA 7=0
0068 NB HB+HA7

~0~~9 DO 11 J= 1 , .JCNT
0070 X P7(J )XP (J )
0071 11 HS?(J )=HS (J)
0072 GO TO 6?
0073 12 NA6 =NA
0074 IF< 1W3 . LE . -6 ) IFLAC=0
0075 INIF LA G.L T. 2 I )NA6 ~~0
0076 NB HB +NA 6
0077 DO 13 J = I , J C H T
0078 XP6 (J )=XP < J )
0 0 7 9  13 N S 6 ( J  ) = N S <  J
>0 80 GO TO 67
) o 8 i  14
3082 I F (IF L A G .L T  21~~HA 5= 0
08

~034 DO 15 J= 1 . J C N T
00 25 XPS (J )=:‘P(J)
o-~

;
~~ 15 NSS (J )~rMS (J )

GO TO 67
.3 9  16

I F ( I F L A C . L T  2 1 ) N 4 4 = 0
- 0 9 0  N S = N S + N M ~

DO 17 J = 1 . J C N T
0~~92 XP4 (J ) = X P (  J )
) 0 >  17 HS4 (J )~~ NS .J ~
00)4 GD TO 67

I S
OC :‘6 IN I W 3 . L E .  — :  ) IFL~~G = ~

~F ( t F L ~iC L T  2 1 ) N A 3 0

00 19 J = I . - ~CNT
3 . 0 )  / P 3 ( J  ) = X P ( J

I r. 3’. .J )=HS ( J
.- I c ’2 GO TO 67

1 0 3  .10
iF (IFL~~G LT .2 1 )N3 2= 0

. 1 0 5  ‘4 E = N 8 + N A 2
nA 00 2 1 J = L . J C N T

‘ P 2 ’  J ~= < p  .J
3 10 3  21  J )~~~ ‘ U
v 1 ~~~ 67 CCN T Ik L - E

1 1 0  1 W 2=2
. 1 1 1  t S

: 1 2  t F ~. ’4~~7 .LE ‘,‘iGG TO .s

,, - i :~ [ .0 24  J = 1 .  ~~i 7
1 1 5  ~‘2  =~~S7  U

: 3  .: = 0  3
1 1 7  [0  12 1 tH
113 .
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0119 D(J ):D< J )#S(L)
0120 22 CONTINUE
0121 A DEC=KJ
0122 D (J )~ D (J )/ADEC
0123 B ? (J )=B 7 (J )+S (22 )*D J )
0124 DO 23 1=1 .4
0125 23 A7 (I,J )=A? (I .J)+D (I)*D (J )
0126 24 CONTINUE
0127 25 CONTINUE
0128 IF (H 4 6.LE .0)GO TO 29
0129 L:0
0130 DO 28 J z 1 ,N A 6
0131 D(J )z0.0
0132 KJ=NS6 ( J
0133 DO 26 K=1 ,KJ
0134 L=L+1
0135 D(J):D(J )+S(L)
0136 26 CONTINUE
0137 A D E C KJ
0138 D(~J):D (J)/ADE~C~
0139 B6 (J)=86(J)+S (22)*D (J)
0140 DO 27 1:1,4
0141 27 A6(I,J)=A6 (I,,j,+D (I)*D (.j)
0142 28 CONTINUE
0143 29 CONTINUE
0144 IF (NAS.LE .0)CO TO 33
0145 L:0
0146 DO 32 J= 1 ,HA 5
0147 D (J)=0 .0
0148 KJ:NS5 (J~
0149 DO 30 K zl ,KJ
0150 L L+1
0151 D(J )0(J )+5(L)
0152 30 CONTINUE
01 53 A D E C K4
uj 54 D (J )D (J ) /A D E C
u 155 B5 (J)=85 (J)+S (22)*D (.i )
0156 DO 31 1= 1 .. .J
n 157 31 A 5 (I,J ) A 5 (I ,J )+D (I )*D<J)
0158 32 CONTINUE
0159 33 CONTINUE
0160 IF (NA 4 .LE 0)GO TO 37
‘>1 61 L=u
0162 DO 36 J= I..HA 4
0163 D (J )O . 0
0164 KJ=NS4 (J )
0165 DO 34 K :1,KJ
0166 L L+1
0 16 7  D ( J  = D ( J ) + S < L )
0 168  34  C O N T I N U E
) 1 6 9  A D E C =~~J
01 ‘

~~ DC 4 ‘=D ( 4 ‘i H O E C
~ 4 ( J  ) = 8 4 ( J  ~+ S (  2 2  ) s D (  4 )

‘ 1 7 2  DC 35 1 = 1 . 4
0 1 73  35 ~~4 (  1 ,J , A 4 t I , J  ~+ 0(I *D (J
o174 3’- C O N TIN UE
.175 37 CON T INUE

IF (t4A3 .LE .0)GO TO 41
• L~~0

0178 [.0 40 J~~1,. N A 3
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0179 D(J )=0.0
0180 KJ=P4S3(J )
0181 00 38 K 1 ~~KJ
0182 L L+1
0183 D (J)=D (J )+S(L)
0184 3E CONTINUE
01.95 A DEC=K J
0186 0< J )=D( U )/ADEC
0137 B3( U )=83(J j+3’:22)*D’ U)
0138 00 39 1 1,J
0 1.9 9  39 A 3 (I,J)=A3(1,J )~~D (I)*D (J)

~-190 40 O’~~’~I H U E
0 .L91 41. CONTIN Ue

~ 13 2  IF (uAa L E  0)CO 70 69
0 1 9 3
0194 00 44 J 1.NA2
0195 D ( J ) = 0 . 0
0196 K J = N S 2 ( J )
019? DO 42 K 1 ,KJ
0198 L=L+1
0199 D(4)=D(J )+S(L)
0200 42 CONTINUE
020 1 A DEC=KJ

0(4 )=0( U )/ADEC
E .~ . . ”=P 2(J )+S(22)*D( J)

02o4 DO 43 1= 1,4
)2c5 43 42< 1.~ )=A 2( I. J +0~. I )+~~~ .1 )

0206 44 CON TINUE
0207  6~ C O N T I N U E
02~.8 R E T U R N

END
02 10 ENDS
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SW L TM3 Ts00004 IS OH CR00002 USING 00011 BLKS Rz0091

0001 FTN4,L...1
0002 SUBROUTINE &ILTN3
0003 C* a* * *s ss * * * , * * *s * * * * * ** * s * $* *s * * * *s * s s * ** s * *s * s * * * *$ * * * * * **
0004 C W LTN3 IS USED TO COMPUTE THE FIT FOR WEIGHTING FACTORS
0005 C FOR DATA FROM MA Li  TAPE.
0006 C* ** * * *s * * * *a* *s * .* . sm * ** * ** * * * *.* s * * . s* * * * ** * * * * * *
0007 COMMON F ,S (22).IT (6)
0008 COMMON A ? ( 4 . 4 ) . B7 ( 4 ) , X P ? ( 4 ) , NA 7 ,  N57 (4 ),SB7 , EA 7 ( 4)
0009 COMMON A6 ( 5.5), B6( 5), XP6 ( 5), NA 6 , NS6 ( 5) .SB6 , &A6 ( 5)
0010 COMMON A5 (5.5 ) .B5 (5) .XPZ (5).NA Z.F455 (3),SB5.6A 5<5 )
0011 COMMON A4 (6 .6).84 (6),XP4 (6),HA4 .NS4 (6 ),SB4 ,bA4 ( 6)
0012 COMMON A3 (8 ,8),83 (8) ,XP 3 (8),NA3 ,H53 (8> ,SB3 ,6A3 (8)
0013 COMMON A 2 (11 ,11 ),82 (11 ) ,XP2 (11 ) ,HA 2 ,N S2 (11 ) ,S82 .8A2 (11 )
0014 COMMON  P .IIB ,M N ,I S .MS .IARRY
0015 COMMON I W 1 ,1 U 2 ,1 W 3 . 1 W 4 . I W S ,I W Z
0016 COMMON WT (2! )
0017 COMMON XC .YC .5t4.SX.SY .SXX,SYX,DA.DS
001 8 D I M E N S I O N  A (11 ,11 )
0019 WRITE ( 6.99 )IT ( 4), 11(3), P
0020 99 FORMAT ( 1 HO, 4T ,I3. : ,12. ” WI TH ” .F I0.0. PO INTS )
0021 DO 69 L 1 . I W S
0022 GO TO(1.3,5,7.9.11),L
0023 1 CONTINUE
0024 IF (t’1A7.LE.0)CO 10 69
0023 DO 2 J— 1 ,NA 7
0026 BA?(J)=B7 (J)
0027 DO 2 I 1 ,J
0 0 2 8 A ( I , J ) = A 7 ( ! . J )
0029 2 A ( J , I ) : A 7 ( I , J )
00 30 N G 7
0031 NTS=4
0032 CALL .W3SUB (A,8 ?,XP?,HA7 .NS7.S87,BA 7,NG ,MTS )
0033 IF (N G .EQ. 7 )GO TO 69
0034 HB H B — N A ?
0035 HA7 —1
0036 GO TO 69
00 37 3 C O N T I N U E
0038 IF (NA6 .LE.0)GO TO 69
0039 DO 4 J= 1,NA 6
0040 8A6 (J)86(J)
0041 DC 4 I l , J
0042 A ( I . J ) = A 6 ( I , J )
0043 4 A (J ,I )=A 6 (I,J )
0044 NC=6
0045 M T 9 5
0046 CALL w3s0B (A ,86,xP 6,NA 6,Ns6 ,5B 6,BA6 ,HG.M TS )
0047 IF (N G.E Q. 6> GO TO 69
n0~~3 M B =NS —N A6
0v49 N4 6 — 1

GO TO 6 9
~~~~ 5 CONTINUE

‘ -. 52 IF NAS. LE. 0 G 0  TO 69

‘--5 3 DO 6
o . . 54 ~~~~ U 

J 85(  4 )
DO 6 I 1 .J

4’ 1.4 ~=A5 ~ 1 . 4>
‘-57 ~
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0OS~ M T S = 5
‘.060 C .4LL ~ 3 S U B (  6 5 ,X P 5 . t 1 , ~5 . N S 5 .  5 8 5 ,  8 A 5 , N G . M T S )

IF~~r 4 G . E 0 . 5 ) C O  T O  6’?

1,1, T.J 69
I’ :-: 1 L’ H E

IF (NA4’.LE . O )30 10 69
DC S J’•1 ~J44
8A 4 (J )=84 ( ~ )
DO & 1- 1.4

0070
0071. 8 R (4;1 )A 4~I,.J)
oole
o c73  M13 6

CALL W3SU8 (A ,84.~~P 4 , NA 4,NS4,S84 .8A4,NG,MTS>
v ( )  75 IF.C flI ~0 4 ~G’) 10 69

0 o 7 8  2,13 73 3~~
..o79 9 C O ? I T I H I J E

IF( NA . L E . ..I.3D TO 69
.1.1 10 4= ’ .NA3

00 10 3~~~. U
0084 ~( 2.4 )=A3 ( 1 ,3 )
Qu85 10 A (J ,I )A3 (1 ,Ji
0086 N G 3
008? MTS=8
0088 C A L L  SUB~~A , B 3 ,X P 3 . N A 3~~H S . ..[.3 . 8 A 3 . H C . M TS )
0089 IF (NG .EQ .3)GC 10 6?
0090
00 9 1  NA3 —1
0092 GO TO 60
0093 11 CO NT I N U E
0094 IF (NA2 .LE.u)GO TO 69
0095 -~‘3 [2 J~~l ,H~~2
0096 8 A 2 < J )~~B2 (J )
0097 00 12 ~~~~ .1
0098 AC 1.3 ) A 2< 1 ,4)
0099 12  A ( U.  I )42( I, 4
01.00 NG~~2
“101 NTS=lt
0jo~ CALL W 3SUBCA ,02..xPZ ,NA2 ,N52,592,8A2 NO . 1 11 8)

0103 IF(NG.EQ .2 )GO TO 69
0104
0103
0106 69 CON1IJ~UE.
0107 RET URN
0109 END
0109 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~
02.10 SU B RO UTINE  W 3 5 1 1 8 C A , 8 ,X P , f 4 A .  N5, $8, B A , H C . M T S  )
01,11 DIflENSION 4 (11,11 .G (MT S )..XP~ M T 8  ),N5(flTS ) .  EA( PITS )
01.12 M N A
0113 3 9 = 0 , 0
011.4 AII A < 1 , 1 )
01.15 1F ( A l i .  £~~.0)OO TO 68
01.16 DC 1 1=1,11
O ti ?  R (1,I)~~~(1,1),’A1i01.18 0 4( f l z B A ( j ) ,’ A lj

54



0119 DO 5 J 2.M
0120 Ji~~J—1
0121 DO 3 I~~J,M
0122 AS:0.0
0123 00 2 1~=1’.J1
012-4 2 ~S~ 4S+ACX,k)*4CK,J)o 1 25 A ( r~ 1)=~ ( L. J )— aS
3 12 6  IFcr.Gt .J A J.I.)=A~~I,J /A J ,J
0127 3 CONTINUE
0128 9 S= 0  0
0129 DC 4 K~~1~~J 1
0130 4 aS~~8S+A (-J ,K)*BA- (K)
0131 aJJ~~R(J ,4)
0132 !-F(AJJ.EQ 0)00 TO 68
0133 5
0134 P?t~ Pt— L
0135 00 7 r=L .NL
0136
01-37
1~L~38 flZL:flL.t
QL~9 DO ~ 4 1 1 hL tt
01.40 6 a;~as.a cnr ,J , .aacJ )
01.41.
0142 7 C3NTI N UE
0 1 4 3  I~F.- L T E ( 6  ~~ )NG
o144 ‘9 FQ~’MAT IH 0.~~F0R CROU PS 0F .13)
ol 45 WR I TE( 6.98 )( NS( J ),  3:1 •
7-146 9.~ F D RM A T (IH , * ,11!6)
014? W P I T E ( 6 ~~9?)( ~P( 3 ,  4:1, M
0149 97 F0RN ~ T( 1M .~~X~~.11 F 6 .1)
0149 WR1TE (6~~96 )(8~ (J),J : 1, N )
0150 96 FOR p 1AT (IH . Y ~~.11F6.3 )
u l S i  DC 8 1 1 . M
0152 SB~~SR+ 8~~( i )
0153 8 CONTINUE
v 154 UR1TEC6, 95 )SB
0155 95 FORN*T~~1N , SU11 OF W EIGH T S = ‘ ,F 9.S)
o 5 6  60 10 69

~~7 63 CONTINUE
3 1 5 5  WRITEC 6,~ 4)N~
~159 94 PORMAT( LH0,~~FU GROUPS OF N ,13 . M A T R I X  IS S I N G U L A R ’ )
016’)
“1 ~ 6) 2UN T INUE
‘.1 ~2 R E T U R N
ol2,3 END
0164 ENDs
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SWLTM5 1:00004 IS OH CR00002 USING 00018 BLKS R:0142

0001 FTH4,L .T
0002 SUBROUTINE WLTMS
0003 C **~~ ** * 4 4 - 4 * 4 4  4 $ .  -~ 4 -

~ * * * i 4* 4  * 4 * + * 4 4  * + 4* 4 4* 4 * 4  * *4 * 4 4*  *4*  4 * 4  * * *

00fl4 C WLTM 5 I[ 4 PRC’ C.,RrM WHICH WILL REPOR T THE NECESSARY
0005 C INF’1 R~~~1 ION O~-4 PLOTS ~H D D R 4~ THE GRID IF REQUIRED
00 06  C * ** *$ *$ $ ***~~**$ i 4 * * * *4 * * * *$ * * *$ * * *$ * * * * * * * * * * * * *
v O & ’ 7  COM MON F .S ( 2 2 ) . I T ( 6 )

CO M I O N  ~ 7( 4,4),87(4),XP7 (4),NA?,H67 (4).SB7.64? (4)
0003 COrl~i0t~ 96 5,5’. 8.3< 5), XP6( 5). N46. N56 ( 5), 856,646<5)
c’0 i 0 CO rIMON .~5( 5 .5 ) .  85 < 5),XPS( 5),N45.NS5(5 ),885,645(5)
0011 COMMON 44(6,6),84(6),XP4(6)..N44,N64 (6).S84,644 (6)
00 12 C O M M O N  A 3 ( 3 , 8 ) , 8 3 ( 8 ) . X P 3 ( 8 ) . N 4 3 . N 8 3 ( 8 ) . S 8 3 , 8 4 3 ( 8 )
0013 CO r IN ON 4 2 < 1 1 , 1 1 . ,  82 (11 ) , l e P2 <  11) . N42~~HS 2( 11) • S 8 2 .  64 Z (  11)
0014 COMMON P .HB ,f lN .I $ .NS .IAPR Y
0 0 1 5  COMMON I W 1 . I W Z . 1 W 3 . 1 W4 . I W S . I WZ
0016 COM MON ~ T (21
00 17 C O M I O N  1~C. ’i’ C . S N . S X . S Y . S X X . S Y ~~. D A . D S
0018 DIMENSION NM ( 2). NS ( 2), N P (  2). NFS( 2). HFL (2 )
00 1 9  D I M E N S I O N  MCN (2 ‘, NCH<2 ),HSEC(2 )

D4T~ N4/2H4 ’ .ZH~~~/,NS/2HSD,2NV ’
D A T A  N P/ 2 H * P . 2 H T S , ’

02 2 D~~T 9 HFL, ’2 h F I ,2 H L E / ; N F S / 2 H F S ,2 H :  /
D A T A  H S E C ? 2 H S E . 2 H C  /

:‘12 ~ 0 4T ~~ ~~ H.’ 2 N C H . 2 H *  /

~.26
C - L L  PLTLU (10)
C~~LL SF ~~C T ( 1 5 . . . 1 0 .)
Ci~LL LLEFI
C4 LL PL0 T ~~’) 0 ,0 . 0, — 1 >
IF( I~d 1 . E O  ~nGO TO 5
CAL L PLOT< 0 5,5 .0. 3)

“- 33 CALL PLOT (9 .5~~5.0.2)
C4LL PLOT ’. 5 . 0 . 0  5 .  3)
2ALL ~LJT (5 0,9 .5 .2)

- 0 3 6  C A L L D ~~SH ( ) 5.0.5 .0.5,0.5. — t )
C4L~. DkSH~~o .5..0.5.9.5 .9.5.1 )
IF( I(J 1 LE I G O  TO 69

4~~~~~ $’ ’r ’ - 6 N + S ”~-~ ‘ .10
• .W41 8~~ 

-; :< -4 5 ~
‘ — ‘?? •s ;<~ )/ D

004 2 X = — 4  0
o o 4 3  1 CONTINUE
o~~44
.‘045  Z = M B S ’.?
;‘~~4~ IF’..Z LE. 4 75)130 TO 2

GO TO 1
3O N T I N U E

‘) ‘; S ’.

vu52 CALL PLOT (~~.. ‘?,3>
X 4 0

“0 54 3 CO N TINUE
- > 5 5 Y = A - 4 X + 8

IF( 2 LE 4 . 7 5 ) 1 3 0  T O  4
58 ~= X-Q S
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0059 GO TO 3
0060 4 CONTINUE
0061 X SX + 5 .
0062
0063 CALL PLOT(X ,Y .2 )
0064 DA TT DA /SN
0065 DSTT :SORT ( (DS ,’SH )-DA TT sQA TT )
0066 5 CONTINUE
0067 C A L L  L L E F T
0068 CALL PLOT (0..0 ., -1 )
0069 IDAY IT(5)
0070 IYE A R S IT (6>
0071 CALL DA TE (IDA Y ,NDN ,IY EA R )
0072 D A Y I D A Y
0073 Y E A R~~IYEAR
0074 F IL E — I M 2
0075 CHH*IS
0076 SfC2NS
0077 IF(MS .EQ .0 ) SEC —0 . 5
0078 FS=5. /(XC*30 . )
0079 CALL NUMB ( 1 .0 ,9.0 ,0.14 .DAY .0.0. -1)
0080 CA LL SYNB ( 1.56,9. 0,0. 14 ,MOH .. 0 . 0, 3 )
0081 CALL HUM BC2.25 ,9.0 ,0 .14 ,YEAR ,0 .0. -1 )
0082 CALL SYNB (1.0.8 .5.0 . 14 .NCH .0 .0.3)
0083 CALL HUNB ( 1.56,8.5 ,0 ,14 .CHN..0.0, -1)
0084 CALL HUPIB(2..25 ,8.5 ,0.14 ,SEC,0.0, 1)
0035 CALL. SYMB ( 2 .85 ,8.5 .0 . 14 .NSEC .0 .0,3)
00,86 CALL SYMB ( 3.40,8.5.0 .14, NFL. 0.0,4)
0087 CALL HUM B ( 4. 10, 8.5,0 .14. F ILE .0.0,-i)
0088 IF ( I~~1.EQ .0)CO TO 69
0089 CAL L SYt18 (i.0,8.0..0.14,N FS.0.0.3)
0090 CALL NUPI8(999.~~.999 .0,0.14~FS.0.0.1)
0091 CALL SYPIB ( 1 .0,7 .5.0. 14 .t4Y.0 .0.2)
0092 C A L L  NUPt8(999.0..999.0..0.14~A,0.0.3)
0093 CALL SYHB (999.0.999.0,0.14.HX,0.0.2)
0094 CALL MUII S( 999.0,999.0.0.14 . B ,0 .0,3)
0095 CALL S’I’N8( 1.0 ,?.0,0 .14 ,t4A ,0 .0 ,4 )
0096 CALL HUNB ( 999.0,999.0,0.14 . DATT , 0.0 ,3)
0097 CALL SYNB ( 3. 0 .7 .0.0.14 , 148.0 .0,4)
0098 CALL HUPI9 (999 .0.999 .0..0 .14 ..D STT.0 .0~~3)

CALL SYMS ( 1.0.6.5 ~~0. 14 .NP .0.0.4)
0100 CA LL NUMB (1.60,6!..0 .1 4.SH,0 .0, — 1 )
0 101 CALL LL EFT
0102 69 c O u T : N u E
0 103 IF IW1 .EU.1 )IWI .2
O i O ~ R E T U R N
0 10 5  E N D

E N D S
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SWLTN4 T 00004 ES ON CR00002 USING 00012 BLKS R 009?

0001 FT144.L.T
0002 PRO G R A M  W LTM4 ..3
0003 C******$*** * * ** ** ** * ** * *4 *  *4 *  *4 *4  * 4 * 4 4 - 4 4 * 4 * 4 * 4 4 4 * 4  $ * * * 4*  + 4  P * *

0004 C W L TM 4 ~IS A P R O G R A M  W H I C H  NO R ?~AL IZES THE RESULTS OF U L T M 3 ,
0005 C PLOTS . REPORTS , A N D  PUNCHES A TA PE OF THESE RESULTS.
0006 C I T C A N  A LSO R E S C H E D U L E  ULTP% G FOR A REPEA T W ITH A D I F F E P E N T
000? C SL ID E F A C T O R
0009 C*****$******$$*****$*$****$*4******$**4 ,***+***’4**
0009 COMMON F.S<22).IT<6 )
0010 COMMON A?( 4.4),B7 (4),XP7(4).NA7.H~~fl4 ).S87.847( 4
0011 COMMON A6(5,5),B6 (5),XP6( 5),N46 .N16<5 ),SB6. 6A6 (5)
0012 COM M ON A5 (5.5 ) .85 (5) .XPS (5) .NAS,NS5 (5 ), SB 5 ,SA5< 5)
0013 COMMON 44(6,6),64(6).XP4 (6).N44.H84’> ).S84,EA 4< 6
0014 COMMON A3 (8,8),B3 (8),XP3 (8),NA3,NS3 (8).SB3,64!~~8)
0015 COMMON A 2 (11 ,11 ),B2 (11 ) .X P2 (11 ).H~~2 ,U S2 (11’ . 3’E2 .E4Z (11 )
0016 COMMON P .NB ,N N .IS .MS .IARRY
0017 COMMON IWI ,IWZ.1W3..1W 4 .IW5,1W2
0018 C O M M O N  WT (2 1~
0019 COMMON XC .YC .SH.SX.SY . SXX ,SY~’.. DA. DS
0020 DI M E N S I O N  N M G ( 3 )
0021 DATA N M C / 2 H W L .2 H T M . 2 H G  /
0022 CALL E )< EC (3 ,100 4B )
0023 WR I T E < 4 . 9 9 N8
0024 99 FORNA T<1 3 )
0025 DO 7 N— 1 ,1W 5
0026 GO TO ( 1.2~~3,4..5.6).t1
0027 1 IF (NA? .LE.0 )GO T O ?
0028 H G 7
0029 MTS~~4
0030 CALL W 4 SUB (XP7.HA? ,NS? ,SB7.8A7. H C ,MT $ )
0031 GO TO 7 -
0032 2 IF (14A6.LE .0)GO TO 7
0033  N G : 6
00 34 N TS S
0035 CALL W4SUS (1’1P6.H46.N96,386,846.NC MTS )
0036 GO TO 7
0037 3 IF (NA5. LE.0 )CG TO 7
0038 H G S
0039 P115:5
0040 CALL U 4 S U B (X P S . N A S . N S 5 ,S 8 5 . B 4 5 . M 1 3 . M T S )
0041 CO TO 7
0042 4 IF (NA4 .LE.0)GO TO 7
0043 NC=4
0044 MTS:6
0045 CALL W 4SUB (X P4,NA 4,NS4 .884,B44 .NC,MTS )
0046 GO 10 7
0047 5 IF (N43 LE O ’GO TO 7
0049 NG= 3
0049 MTS:8
oOSO CA LL W4SU8 (;:P 3 ,HA 3.H~~3..Se3,B9 3 , IlC .MT S ’
voSl GO TO 7

‘.‘o52 6 IF (H42 .LE 0 1 3 1 3  TO 7
00 53 N 1 3 2
00 54 M T S Z 1 I
005 5 C A L L  W 4 S U 8 ( X P 2 ,  1 4 A 2 . N S 2 .  852 ,  5A 2  . N G , MTS
~056 7 C O NT I N U E
‘:057 C P L L EX EC ( 1 1. 11
005 5 UP I TE( ~ .93 ‘IT ’ 4 ) .. I T (  3 ) ,  I I  2
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0059 98 FOR MAT ( 1 H O ,’A NA L Y S IS  C O M P L E T E D , 1 3 , : ’,12, ’: ,12 )
0060 CALL .EXEC ( 3. 1004B )
0061 IF (1W 4 .E Q .1 )GO TO 69
0062 IF<1W 3.GE. 0 )G O TO 69
0063 I W 3 ~~IW 3 +1
0064 IF ( IV3. E Q .0 )1W 4—1
0065 IW1 ~~0
0066 IW 2~~1
006? C Z E R O  OUT A R R A Y S  FOR W L T M 2  A N D  3
0068 DO 8 1= 1 ,11
0069 DO 8 3 .1.11
0070 A 2 (I,J )~~0.0
0071 B2 (I)~~0.0
0072 N S2 (I)— 0
0073 IF (I.GT .8.OR.J .GT. 8 )CO TO 8
0074 A 3 (I ,J)=0.0
0075 B3 (I)~~0.0
0076 HS3 (I)~0
007? XF (I .GT .6 .OR.J .GT. 6 )00 T0 8
0078 A 4 (I ,J ) 0.0
00?9 B4 (I)~~0.0
0080 14S4 (I):0
0081 IF(r .CT .5~~0R. J .GT .5 )GD TO 8
0082
0083 85 (I)~ 0.0
0084 NS5 (I):0
008$ A6 (I.J)~~0.0
0086 86 (1)80 .0
008? NS6 (I)~ 0
0088 IFC I.G T.4. OR .J .GT .4 )GO TO 8
0089
0090 B?(I)80.0
0091 NS7(I).0
0092 8 CONTINUE
0093 P—0 .0
0094 CALL EXE C (10.N PIC)
0095 69 C O N T I N U E
0096 STOP
009? END
0093 C * $ * * * * * ** * * * * * * * ** ** * * * * * * * * * ** ** *$ * t * * * * * ** 4 ’ 4 * * * ** * 4 *
0099 SUBROUTINE W 4SU B (X P ,NA ,N S ,S 8.BA .N 13,M TS )
0100 DIMENSION XP (MTS).NS (PITS),BA<MTS )
0101 CALL PLTLU (10’
0 1 0 2  CA LL SFA CT (15. ,10 . )
0103 CA LL LLEFT
0104 CALL PLOT (0 .O, O .0,—I,)

CALL PLUT (3.5 ,j ,0,3)
0106 DO 1 1 L ,NA
0.L0? 8 a ( r ) = BA ( Z ) / ( S 8 a F L Q A T ( NS( L ))
0109 Xv~~~PCI)/ 2. ’3.5
0109 yp .BA (t)*50 41.

IF (YP. LE 0.2 )Y P~~0 .2
I F~~(P.GE 98 )YP~~9.8

~ 1.~ C# L L  S’ ,M B( X V , Y P , 0 .  14 . N C . 0 . 0 . — 1 )
- ‘ 1 1 3  1 C O N TINUE

“1 1 4 UPI TE’~6.99 )HG
‘ . 115 )9 F O P M A T 1HO . ” N C R M A L ! 2 ED ‘ E I G H T S  FO R GPOU PS c.F’ ..I?~
‘ 1 16  J . I P ! T E ? 6  ~~~~ ( U S ’  I ’ i , ~~~~~~~

- “ 1 1 7 98 F’ 7 A T ’  H ,“ P ” , 1 1  i~~)

~ I T ~~~6.97 ’ XP ( 1 .1:1.144)
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0119 97 FORMA T<I H .“ X ” ,11F6 .1)
01 20
0121 96 FO RMA T (IH ,‘Y’.1XF 6~ 3)
0122
01 23 95 FORMA T(12, ’.’,1 3,’.” ,F5 .1 .’,’,F9 5)
0124 C A L L  L L E F T
0125 RETURN
0126 END
0 127 ENDS
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