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NOTICES

Disclaimers

The findings in this report are not to be construed as an of-
ficial Department of the Army position, unless so designated
by other authorized documents.

The citation of trade names and names of manufacturers in
this report is not to be construed as official Government in-

dorsement or approval of commercial products or services
referenced herein.

Disposition

Destory this report when it is no longer needed. Do not
return it to the originator.
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INTRODUCTION

The state of the atmosphere affects tactical army operations; in partic-
ular it can determine the deployment and use of weapon systems. To
increase relative combat power of friendly forces, meteorological param-
eters must be measured at the time and location of the action. An im-
portant parameter in atmospheric measurements, particularly for ballistic
weapon employment, is the crosswind velocity along the trajectories of
the projectiles.

The purpose of this report is to present the results of the evaluation
of the Optical Crosswind Profiler (OCP), a sensor designed to measure
average crosswinds at six points along its path of operation. This
evaluation is based on comparative data taken during a test period of
31 January to 8 March 1978 at Biggs Optical Range (BOR), Biggs Army
Airfield, Fort Bliss, Texas. Included as part of the report are daily
weather summaries of atmospheric parameters prevailing at BOR.

The OCP is an active optical system designed to measure the crosswind
velocity at six regions along the path extending from the receiver to
the transmitter. Although the OCP was tested under actual field condi-
tions, the evaluation tests were conducted cognizant that the OCP is
presently a research instrument and not yet intended for prolonged field
use without proper reconfiguration.

This report presents results of collected data, with an evaluation and
analysis that determine the accuracy and applicability of the OCP.

This work was accomplished by personnel of the Atmospheric Sensing
Division, Atmospheric Sciences Laboratory, under DA Task 1L162111AH71A3.

INSTRUMENTATION REQUIREMENT

Crosswinds along a ballistic projectile trajectory contribute signifi-
cantly to the total weapon error. Walters! has shown that direct fire
crosswind errors on representative arme: projectiles are significantly
greater than head and tail wind error ¢ increase the first-round-hit
probability, crosswinds must be accuratey known just before firing.
Knowledge and application of crosswind information to fire control sys-
tems can also increase the standoff range of friendly weapons without
degrading their accuracy.

1p, L. Walters, 1975, "Crosswind Weighting Functions for Direct-Fire
Projectiles," ECOM Report 5570, Atmospheric Sciences Laboratory, White
Sands Missile Range, NM
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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 OCP are presented in this report. The results of
the other system evaluations are reported separately.?s

The OCP is a bistatic crosswind measurement system that can: (1) be
used in research that may improve present wind measurement techniques,
(2) aid in the characterization of the atmosphere, especially as related
to high energy laser propagation effects, and (3) serve as a reference
system in evaluating and analyzing future wind measurement systems.

The concept of operational feasibi]ity was shown by the Saturation
Resistant Crosswind Sensor (SRCS),“*5 which is a predecessor system

of the OCP. Basically, the OCP consists of six SRCS, each with a weight-
ing function maximized at a different range such that all six together
sample the crosswind velocity at six regions along the path of operation.
In 1977, an exploratory development prototype of the OCP was completed
and this is the system evaluated and discussed herein. Results of the
OCP performance evaluation will contribute the necessary data base to
continue future crosswind development and to satisfy stated tactical re-
quirements.

SYSTEM DESCRIPTION

The components of the OCP include a transmitter, a receiver, and a power
supply. The transmitter consists of two incoherent 1ight sources of dif-
ferent sizes.® The smaller source has an optical aperture of 8.4 cm

in diameter and uses a frosted quartz-iodine lamp at the focus of a con-
cave mirror. The larger light source has an aperture of 27.9 cm in
diameter and uses a quartz-iodine lamp at the focus of a Fresnel lens.

2R, Rodriguez, 1979, "Evaluation of the Passive Remote Crosswind
Sensor," ERADCOM Report, ASL-TR-0032, Atmospheric Sciences Laboratory,
White Saiids Missile Range, NM

3R. Rodriguez and W. J. Vechione, 1979, "Evaluation of the Saturation
Resistant Crosswind Sensor," ERADCOM Report ASL-TR-0035, Atmospheric
Sciences Laboratory, White Sands Missile Range, NM

“6. R. Ochs, S. F. Clifford, and Ting-i Wang, 1976, "Laser Wind sensing:
the effects of saturation of scintillation," Applied Optics, Vol 15, No.
2, pp 403-408

56. R. Ochs, Ting-i Wang, and E. J. Goldenstein, 1977, "An Optical
System for Profiling Wind and Refractive-Index Fluctuation,“ ECOM Report
77-7, Atmospheric Sciences Laboratory, White Sands Missile Range, NM




The receiver consists of three pairs of apertures that measure 6.7, 9.8,
and 15.2 cm in diameter. A concave mirror at each one of these apertures
collects the wind data and focuses the data on a dual photodiode. A pre-
amplifier is collocated with each photodiode to amplify the signal at the
source, thereby avoiding transmission of low level signals which are very
susceptible to noise pickup.

The three pairs of apertures in the receiver, in combination with the
two transmitter light sources, are equivalent to six sensors, but each
with a different weighting function due to the difference in receiver
and transmitter optics. By "peaking" each of these sensors at a differ-
ent range, crosswind velocity can be measured at six localized regions
along the path of operation. Figures la and 1b show a front and rear
view of the OCP that was evaluated, while table 1 summarizes its charac-
teristics.

Because the OCP consists of six SRCS units, the method of operation of
the OCP is essentially the same as for a single SRCS. The operation of
the SRCS is based on detection of the scintillation patterns produced

by thermal gradients and transported by the wind, As each of the photo-
diodes detects the incoming signal,“ the fluctuations in irradiance are
combined by the analyzer to obtain a covariance function. The slope of
this curve at zero delay time is inversely proportional to the time
needed for a particular scintillation pattern to travel from one detector
to the other. Since the distances between photodiodes is constant, the
analyzer then derives the wind velocity from the slope of the covariance
function. A block diagram of the OCP (figure 2) illustrates the func-
tional block electronics required for operation. This circuit is virtu-
ally identical to that of the SRCS.3

“G. R. Ochs, S. F. Clifford, and Ting-i Wang, 1976, "Laser Wind sensing:
the effects of saturation of scintillation," Applied Optics, Vol 15, No.
2, pp 403-408

3R. Rodriguez and W. J. Vechione, 1979, Evaluation of the Saturation
Resistant Crosswind Sensor, ERADCOM Report ASL-TR-0035, Atmospheric
Sciences Laboratory, White Sands Missile Range, NM
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Figure la. OCP recefver (front view).
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TABLE 1. OPTICAL CROSSWIND PROFILER CHARACTERISTICS

Optics Section

Optics

Detectors

Field of View
Size

Electronics Section

Function Switch
Scale Switch
Location Switch
Size

Power Requirements

Large Source
Optics
Lamp
Size
11 Source

Optics

Lamp
Size

Receiver

Two 15.2 cm diameter concave mirrors
Two 9.8 cm diameter concave mirrors
Two 6.7 cm diameter concave mirrors

Six United Netector Technology Pin
Spot 2D Photodiodes

10 mrad
43 x 45 x 30 cm

Run and calibrate
5, 10, 20 m/sec
2, 3, 4,5, 6
25 x 30 x 32 om
120 V AC

Transmitter

27.9 cm diameter Fresnel lens
55 W, 12 V DC quartz-iodine lamp
57 x 30 x 28 cm

8.4 cm diameter concave mirror

35 W, 12 V DC quartz-iodine lamp

43 cm long, 17.5 cm diameter
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TEST SUPPORT
Biggs Optical Range

The BOR (figure 3) is located approximately 400 m northwest of the main
runway at Biggs Army Airfield, Fort Bliss, Texas. A linear instrumented
path 2064 m long lies on a heading of 49 degrees from True North. Two
3.5-m towers are located at the end points of the path with a 3-m tower
aligned at the 500-m point of the path. These towers provide solid test
beds for electro-optical instrumentation. A linear array of anemometers
at 3 m height and parallel to the path is offset 3 m to one side of the
optical path, This array, which provided the reference, or base values
during the evaluation, consists of 21 anemometers spaced 25 m apart for
the first 500 m of path length and 15 anemometers spaced 100 m apart for
the remaining 1500 m of path length.

The instrumentation path is specifically designed to test optical wind
measurement systems because the surrounding terrain features are flat,
and the optical path has been cleared of natural vegetation to minimize
wind flow field characteristics.

Meteorological Optical Measuring System

The Meteorological Optical Measuring System (MOMS) (figure 4) is a mobile,
self-contained data collection and reduction system, containing analog

and digital subsystems specifically engineered for the measurement and
recording of atmospheric meteorological data. The system uses an HP

2100 computer system as a controller and is managed by an in-house de-
veloped program that samples the various sensors at preset rates, stores
these data, and then reduces and analyzes these data. Output format
capabilities are printer, strip chart, and digital tape.

The MOMS provided the necessary support during the OCP evaluation period
by sampling and recording analog wind data from the anemometer array

and OCP outputs. Simultaneously, it also recorded other meteorological
data such as atmospheric pressure, temperature, refractive index struc-
ture coefficient, and dew point. The latter data were recorded to aid
in the performance evaluation of the OCP under different weather condi-
tions.

As a part of the data collection and analysis effort, data reduction was
conducted both on-1ine and off-1ine by the FORTRAN program shown in
appendix D, The primary results provided were scatter plots and weight-
ing function diagrams of the OCP versus the anemometer array.
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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 support equipment. An environmental isolation parti-
tion with two 30 by 45 cm integral optical windows has been fabricated
for use so that the rear doors can be opened for optics line of sight
test capability while test environmental conditions inside the RSV are
retained. A "downrange" view of the RSV in operating configuration is
shown in figure 5.

The RSV provided shelter for the OCP during inclement weather thus pre-
venting test interruptions.

TEST DESCRIPTION AND PROCEDURES
General

The OCP evaluation mission was twofold: to determine the accuracy and
weighting function of the OCP, and to evaluate effects due to vibration
and weather conditions (i.e., rain, overcast) on OCP operation.

Operational setup of the OCP involves placing the receiver at one end of
the path and the transmitter (two separate light sources) at the other
end. To insure proper operation, the 1ight sources should have an an-
gular separation of 6.8 mrad, and the smaller 1ight source should be on
the left as viewed from the receiver. Although the transmitter light
sources can be aligned with the naked eye, the transmitter could be
aligned faster and more accurately by attaching a 7.5 cm retroreflector
to the receiver. The receiver was initially aligned by using the built-
in sight, but the final alignment consisted of adjusting the receiver
slowly in azimuth and elevation while using a small mirror to observe
the images of the light sources on the dual photodiodes. Before the
receiver is considered aligned, each of the 1ight sources must be visible
in the proper half of each of the six dual photodiodes.

After the alignment procedure was completed, the receiver and both trans-
mitting 1ight sources were secured firmly to avoid any deterioration of
the signal and also to prevent "false signal" generation due to vibra-
tion.

z
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Ranges

The OCP was tested at 500 and 2000 m path lengths. Signal-to-noise

ratio (SNR) at 500 m was sufficient for proper lock-on, but extending the
range to 2000 m decreased the SNR and increased the alignment difficulties
to such a degree that proper operation was intermittent.

Weather Conditions

Because the OCP is an active system, its operation is not limited to
daytime use. In fact, the operating range increases at night due to

the absence of extraneous 1ight that tends to degrade the SNR. Opera-
tion on clear or overcast days was reliable at 500 m; however, operation
became erratic during light rain and finally ceased under heavy rain.

Atmospheric conditions during the entire test period ranged from very
low thermal turbulence to values large enough to saturate the Campbell
Laser Crosswind System Model CA-9 at ranges larger than 500 m, A de-
tailed summary of weather conditions existing during the test period is
shown in appendix C. This appendix is included to provide the prevail-
ing weather conditions during the test period for all evaluated systems.
These data are from the National Weather Service located at the El1 Paso
International Airport approximately 6 km from BOR.

DATA COLLECTION AND RESULTS
Mathematical Background

In statistical bivariate analysis, a scatter plot is useful for the eval-
uation of measured experimental data. During the OCP test, scatter plots
were generated to aid in the accuracy evaluation.

The abscissa values for the scatter plots were determined by the output
of the reference anemometer array, while the ordinate values were those
from one of the OCP outputs. Each pair of values, taken at the same
time, was considered as a coordinate in the scatter plot, and a large
number of these pairs were used in each plot to make the comparison
statistically meaningful. The FORTRAN IV program developed to sample
and plot the experimental data is included in appendix D.

The usefulness of the scatter diagram in evaluation analysis is indicated
by the three plots shown in figure 6. Plot A shows a scatter plot that
consists of a straight 1ine with a 45-degree slope and passing through
the origin. This case depicts a one-to-one correspondence, or complete
agreement, between the reference and evaluated systems.
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Plot B, where the slope of the line is no longer 45 degrees, indicates
that the ordinate values have to be adjusted by including a multiplica-
tive factor in the mathematical expression relating the reference and
evaluated systems. Plot C shows a further change: the resultant Tine

no longer passes through the origin. This signifies that an offset value,
Yo» Must be added to the final mathematical relation.

A1l pairs of points plotted to construct a scatter diagram will very
seldom fall in a straight line; therefore, after all the data pairs gen-
erated during the OCP test were plotted, a straight line was fitted by
using the least squares method.® The resultant line was then expressed
as

Y=A0+A1X

where the constant coefficients are given by the expressions

P (zvzizng - ’zngzxvl
0 N(zX2) - (X2

and

A, = NEXY) - (zX)(zy
1 'thzxzi'-' (zx}'sz

where N indicates the number of ordered pairs (Xn, Y

).

n

The above equations show that the method of least squares allows extreme
values to affect the final result considerably. Therefore, during the
data collection phase, care was taken to investigate extremely offset
values to insure that they were legitimate and not caused by mechanical
or electrical system malfunctions. Also it is necessary to consider the
values close to zero carefully and prudently because of the fact that
the mechanical anemometers have a certain amount of friction which gen-
erates erroneous results when the wind velocity is below the threshold
value of the anemometers. However, the anemometers used minimized this
anomaly because they were research quality propeller anemometers.

6Athanasios Papoulis, 1965, Probability, Random Variables, and
Stochastic Processes, McGraw-Hill Book Company, New York
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Scatter plots can be generated by using either a straight average or a
weighted average of the mechanical anemometer outputs as the abscissa
values. The weighted average values should be weighted according to the
weighting function of the instrument being tested, the OCP in this case.
However, before these weighted values could be used, the OCP weighting
function had to be determined. The weighting function is computed by
considering different groups of anemometer outputs as a least squares
basis set; that is, the CCP wind measurements, denoted by HS, are repre-

sented as a linear combination of m different groups of anemometer out-
puts, "i’ so that

th order

where a; are the correlation coefficients determined by an m
least squares analysis. Various sets of coefficients, a;, are obtained

by employing different groupings of anemometers.

Results of Data Analysis

The weighting functions and scatter plots obtained for the different
operating ranges are shown in appendix A. For path length of 500 m the
values of the OCP are related to those of the computed wind average (CWA)
by the following formulas:

Y, = 0.437X - 0.084

Y> = Undefined
Y3 = 0.538X - 0.048
Yy = 0.358X + 0,941
Ys = 0.827X - 0.084
Ye¢ = Undefined

where the subscripts 1 through 6 indicate each of the six readings gen-
erated by the OCP. Sensors 2 and 6 could not be calibrated before the
test because of malfunctioning preamplifiers and/or faulty wiring. Be-
cause of the tight test schedule and the method of hard-wiring used in
the electronic boards, it was not feasible to correct the problems at
the test site. Intermittently, data were collected by sensors 2 and 6,
but these data are not presented in this report because they are unre-
1iable and inaccurate.




Because the OCP consists of six sensors that have to be aligned simul-
taneously, the alignment procedure is extremely tedious and time-
consuming. Most of the time, only three or four sensors can be aligned
properly, which is easily seen in the data gathered on 3 March 1978

and presented in appendix B in the form of comparison plots. At the
beginning of this data collection phase, sensors 1 and 3 were properly
aligned, while 4 and 5 were not maximized. At approximately 1010, sen-
sor 2 fell out of alignment. The entire OCP was realigned at 1040 with
the result that sensors 4 and 5 began to collect data; but alignment of
sensor 3 was not maximized, and sensor 1 fell completely out of align-
ment, The weighting function diagrams and scatter plots also show the
lack of simultaneous alignment.

Figure 7 is a representative plot that exemplifies the method of data
presentation. The scatter plot and weighting function are combined in
a figure to show a more complete analysis of each sensor,

Comparison of the time function plots when the OCP operated over a 500-m
range shows that when the sensors are aligned their measured value falls
within 8 percent of the value measured by the CWA at least 90 percent of
the time. However, it is extremely difficult to align all six sensors
simultaneously and have them remain in alignment.

The alignment problem increased considerably when the OCP was operated
over the 2000-m range. The alignment procedure became almost impossible
to perform and the results obtained were unreliable., For this reason,
data from the OCP operating at the 2000-m range were not collected.

CONCLUSIONS

On the 500-m range and under predominant area weather conditions (no
rain, hail, or snow), each of the OCP sensors, when aligned properly,
measured crosswind averages within 8 percent of those measured by the
CWA. However, under moderate to severe adverse weather conditions, the
OCP was not accurate or reliable in operation due to a decrease of SNR
below its operating threshold.

The receiver and both transmitting light sources should be solidly at-
tached to a firm foundation to eliminate any vibration which is inter-
preted by the OCP as signal information and thus generates erroneous
results. If at all possible, the receiver and transmitter should be
placed inside buildings and operated through windows in order to remain
aligned.
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The OCP transmitting light sources should be aligned by using a retro-
reflector at the receiver and a boresighted telescope at the transmitter
end. The receiver alignment should be checked by observing the dual
photodiodes and corrected if necessary so that each light source can be
observed in half of each of the six photodiodes. This procedure is
lengthy and tedious and is almost impossible to perform when the range
is 2000 m or more because reflected image of the small light source is
not visible on the photodiode surfaces.

Troubleshooting of the circuit boards in the electronic section of the
receiver was difficult because the circuit boards were "wired-in" and
therefore could not be easily pulled out or interchanged.

At a range of 2000 m or more, operation of the OCP was erratic, and no
reliable data could be collected.
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APPENDIX B, OCP WIND MEASUREMENT COMPARISON PLOTS
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APPENDIX C. DAILY WEATHER PARAMETERS
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APPENDIX D, FORTRAN IV DATA PLOT PROGRAMS
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R3CT.d =0 ©

B3I =0 O

NF3(IY=0 ¢

NS3c I r=¢

BER3CID>»=0 w»

IFCT GT & OR. J.GT ©)G0 70 1
W4C T, Jd=0 0O

B4C1)=0

NP4 [ =0 0

NS4(1)>=0

BR4C 1)=0 O

IFCI GT.S OR. J .GT.5)G0 10 1
ASCI.JY=0 ¢

BS(I)>=0 o

RPSCI0=0 .90

NSSC1)r=¢

BAS(1)=0 .0

AG(1,J)=0.0

Be(1)>=0. 0

XPEe(1)Y=0 O

NSe(I1)=0

BREC(I)=0 .0
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SB7.BRTC
SBe.BREC
SBS. BuSC
SB4. End:
SE3,BRIC
C112,8B2.BR2C11)

Nn &

)

o o

A}




n

VIS

06
.!‘.
Uk
6

06
)6
06
e
v
v

DO ISR

ONgs
DNE9
DU90
V091
0Na2
00923
0094
0P9s
Q009%%¢
onay
anag
G099
B100
0101
0102
01032
0104
0105
01086
0107
0108
0109
o1
o1t
o112
0113
0114
01195
o11é
0117
0118

a9

a8

198

) & T

96

190

95

125
c

93

TFCE . 87,.4.0R.J .GT. 4360 T8 14

HHue =
sg2=9 o s
ZERD SUMS FOF WLTMY

=0

GET CALIBRATIQON WND WEIGHTS FOR WLTMI

IFCLP . NE.LTOUWRITECLP 199

FORMATCLARL . &F, "CALIBRATION FACTORS FOR RERL TIME RNALYSIS"/
*1HO . 2N “WEIGHTS FOR ANEMOMETERS RRE"“/)

IFCLUL EQ 1DMWRITECL1,99%)

FORMATC™ INPUT WEIGHTS"/ )

00 2 I=i,2%

IFCLUI ER 1OWRITECL.98)1

RERQCLUL . » WY T

TFCLP NE 1OUWRITECLPR,13851,8TC1D

CONTINUE

FORMARTCI2,3X."_")

FOARMATOLH . 12.F1¢.5)

IFCLUZ EQ 1)OMRITECL.97)

FORMRTCYINPUT XCAL. YCAL".3X,"_")
READCLUZ , #2XC.,YC

IFCLP NE (DWRITEC(LP.197)XC.YC
FORMATIIHO, 2K, "HCAL,YCAL ARE".F10.7.", ", F10.7)
IF(LU2 E@ 1)OWRITE(1.96)

FORMATC " INPUT # OF SENSOR™.3X,"_.")
READ(LUZ2, *)> 18

IFCLP NE 1D)WRITECLP.196)1S
FORMATC1IHO, 2X, "SENSOR #",14)

TFCLU2 E® 1DWRITE(L1.95)

FORMRTC"INPUT TIME INTERYVAL IN NINUTES FOR WLTM3".3X.".")
READC(LUZ., =)NN

IFCLP NE 1)URITECLP, 195NN
FORMATC(1NHO. 2X, "LEAST SQUARES READOUT EVERY".I3." MINUTES™)
DETERMINE IF .SK OR 2K WANTED.

TFCLUR EQ.1DURITECL,9D)

FORMAT("ENTER © FOR .5K OR 2 FOR 2K".,3X.,".")
READCLUZ. *)IARRY




193

192
an
A
|9
s
]y
Eal
{wa
18

187

TFCIRRRY EQ QDUWURITECLP. 193
TECLARREY EQ 2 WRITYELFP
FORMPUTCLHO, 2N "AaNaLYS 1S
FORMATC LHG ., 2N, "AHALYSIS
EG. .1 IRITECL,22)
FORMAY " IHPUY @ uk 3 FOR SUBS DESIRED"/

$TUR TO DESTGNRTE QTHER PRRAMETERS "D

TFCLP NE 1 WRITECLP, 192D

FORMOUY CLHO 28, "SUBS CESIRED OR OTHER PARAMETERS")
FORMAYC" JWLY, 30, "%

FORMATC™TW2", 3X, " ") 4
FORMATC® TUW3I", IX. " ") '
FORMATC" [Wd" IX. ")
FORMATC " TWSY, 33X, """
Tl

FOR THE 1/2 K
FOR THE Q2 K

RRERY “ )
RRERRY ")

b 1B

FORMATULH 2N, L 1
FORMATCIH 28, “luwa*.,15)
FORMATCLH 2N "TW3Y, 18
FORMATCIN 2N "TW4a".19%)
FORMATCLH 28, *TWS .1
TFCLUI E0 Y WURITECL,®1)

e fWt
TPWURTTECLPR, 191 1WL
LOMRITECY 300

* 0 IN2
FAMRTTECLP 190 TR
1 JWRITECL.89%)

* VN3
LYWRITECLP .1
1OWRITECT .8

w4

RERDLLUZ.
IFCLP. RE
IFCLU3 EQ
RERDOLUE.
[FCLP NE
IFCLUR EQ
REAQLLUST.
1TFCLP NE
LFCLUS EQ
RERDLUT
TEOLP ONE O IDOUWRITECLPLIGRING
TFCLUZ EQ 1 OWRITECL 87
READCLUI . w2 IHMS

IFCLP NE 1ONRITECLP, 18T YIUS
MRITEC L 8%
FORMNTC"ENTER
READL Y w2 IMWI
IFCLP NE 1XWRITECLPR . . I85)MIWZ |
FORMATCLIHO.2N . "TARPE FILE W . 12

WRITECL., @4
FORMRTC"INFO
REARDCL . ¢ 2MS
TFCLP NE LOWURITECLP . 184N
FORMATCIHO. 2N . "AVERAGING YIME 1S8".13."
MRITECL1.83)
FORMRTC/"THRAT 'S ALL,
STOP

END

END$

Q9 [u3

)

@

FILE @ ON TAPE",3X.“.")

TIME INTERVAL IN SECONDS“,3X.".")

SECONDS ")

THANKS™ )
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SWLTNG T=00004 | I CROCOOZ USING CG0t4 BLKS R=0114
ON0l  FTMN4.L
0002 FROGRUM WLTNG. 3
ool R R R e R R R L R R R R R R
D004 COMMON F.SC22),1T(e)
O0es COMMON #70d 4 BTU4) XP7CADY. NRT,NST7C(4),SB7 . BRVLY)
V00w COMMON fee S S0 Bel S), XPEUS V. NAG . NSe( 5. SBRée. BRECS )
4 aaQ? COMNON RSCS 5, BS(S), XPS(S ). NAS . NSS(S5), SBS., BRS(S)
1 ave 8 COMMON Ad e .6 B4Co ) XP4(E ), NAd . NS4Cw), SBR4. BRd(
! D009 COMMON A3 8. 8) BRICBY, XPIL &), NRI . NS3(8),SR3I.BRACR)
: VS N COMMON A2CT L. 1Y B2V, XP2CT1 . NR2,NS2¢11), SR2.BR2C11)D
: ony ] COMMON P.ONE.MN.TS.MS, ITARRY
oyl COMMON TU1. TR TWI . T4, TWS, TW2
0013 COMMON WTu2i
o0t d COMMON NC.YC.SN.SN.SY,SXX.8YX,DR. DS
oN1S DIMENSION TTMeS)H. ID0TC94 ), IDATACL1O0)
O0le DIMENSION STC37)Y
0017 DIMENSTON NWAC3I)Y MONC2)D
ot 8 EQUIVALENCE CITMULIDLIDATACLIY)) L CIY L IDATAROR Y,
0019 *«CIDTCL X IDATAL 7))
d020 DATH NWE 2HUWL . 2HTM . 2HY
Q021 { CONTINUE
0022 CRLL EXEC 3.611B
o0gl CALL EXECC13.9,1STAT)
0024 TSYT=1ANDCISTAT. IR
0028 TFCISTT . NE 0368 TGO 1
002e JETT=TIRNDCTISTRT. 200RB )
0027 IFCISTT EQ.0XGO TO 2
0028 CALL EXEC(3,311B)
Q029 2 CONTINUE
0030 CALL EXECCL 111IR.IDATRA. 100D
0031t CRLL EXEC({3.,211B>
0032 SEC=MS
Q033 IFCNS EQR ODSEC=0 8
o044 10RY=1TMCS
Q035 LIT=ITMC3)
0036 CALL DPATECTIOAY . MON. IV 1
OD37 WRITECY 22318 SEC., JWI . ITTMCA) ., TTMCID, ITMU2)Y, IDAY. . MON.TY E
0038 99 FGRMATCLIHL. "ANRLYSIS OF CH #",I13.", WITH".,FS.1." SEC AVG."/ ]
0039 *1H . "WITH SLIDE FACTOR QF".I13/
0040 +1H ."FOR DARTR BEGINNING",13.":",12,":",I12," ON",I2,1X.2R2.1 :
0041 CALL EXECCIL.TITM.IY)
00g 2 IDRY=TTMCS)
ong 2 CRLL DRTECIDAY .MON.IY) 4
Q044 WRITECHE.,98)ITM(4 D, ITTMCID, ITM(2)Y. IDAY . MON,TY
0045 98 FORMATCLH . "ANALYSIS STARTED" . I3, "™ 12,"t".12." ON".13.1XK. 1
0046 IFCIWL EQ@ 0)G0 TO 3 : :
oang? CALL WLTMS
o048 3 CONTINUE
0049 PO &7 IRPT=1,32767
VLN F=0 0
008§ PO 4 1=1.37 1
0052 4 STC1)=0 O
0083 DO 6 1=1.200
0054 CALL EXECCL,111IB. IDOATA,100)
005S CRLL EXECC13.9,1IS8TAT)
0056 ISTAT=TANDCISTRAT,.2008)
0087 IFCISTAT NE 0G0 TO 68
o058 F=F+1
3 3




Q&9 po S5 Jd=1.36
ARV s STCU 28T CJI4FLORTCIDTCY )
Q0g | STCRP =8 Y 37 +FLORTUIDTC IS 20
002 IFCHS EQ@ 02G0 TO 7
eue [STAT=MO0 LTHC 2y, M8
Ue 4 IFCISTAT NE 0G0 YO ¢
oves IFCITMOL : GE.SOOXGO TO ¢
DUEn GQ T 7
e T \ COMT INLE
Yued LCNT INUE
Due @ 00 8 Jd=1.6
0070 § ITCU=1DATACI |
NS IFCIT¢32.EQ LITHG0 YO 9 *
QOT2 TolMTM=(TC33+1Tug vl 00QR
Q73 LRbL PSSWLISHNTM)
enTa LIT=]1TL3)
Q78 k. CONT IHUE
AR Tl L CHECK FOR Sk OR 2K FRANGE
oOT? IF¢{ IARRY LE 1)GO YO 12
oQvg b=g
QuT o PO 10 I=1.21.4
VgL K=k+l
RENELS i SLKOX=STCYI XL AF
LA DO 11 I=22.36
00g3 K=K+1
o0g 4 0 SCKY=ST(]1 »XC/F
008S GO TO 14
ONge & COMTINUE
Q08T b0 13 1«1.21
[SRAR- 4 13 SCl =8V L XCAF
OVE9 {4 CONTINUE
AN S{22)=8ST( 3?7 »YC/F
009y C SUM ALL FOINTS
092 F=F+F
Q093 IFCTwWl EQ 0G0 TO 1S
o9 g CALL WwibTmMt
00%S8 1§ CONTINUE
Gnde CRLL WLTMZ2
009z IFCHMN ER OGO TO &7
anag MO=MODCITCI ). MND
Ona9 1IFCMO NE OGO TO &7
0100 IFCITC2) NE OOGD TO &7
0101 IFCITCL)Y GE SOOG0 TO e?
0102 CALL wLTn3
0103 o7 CONTINUE
0104 o8 CONTINUE
0108 IFCIWZ LE 1)G0 TO te
0t0e TRLL EXECLI. 2118
0107 CALL EXEC(3. 14118
0108 GQ 10 17
0109 e CALL EXEC(3.,d11R)
0110 17 CONTINUE
ottt IFCIWd NE 1)G0 YO 18
0112 CALL WLTMS
0113 8 CONTINUE
Q114 CALL WLTM3
0115 CALL EXEC(1¢Q.NW4)
011e 89 CONTINUE
047 STOP
ol18 END
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SWULTMI

000l
QU2
0noe3
SRR )
000S
ovde
Voo0?
Quue
0009
0010
0011
0012
0013
oVl 4
0015
Q0tle
0017
0018
0019
0020
0021
0022
00232
0024
0028
0026
0027
0028
0029
0030
0031
0032
Q033
0034
0039%
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045

0

T=00004 1S ON CROO0O2 USING 00006 BLKS R=9043

FTN4. L
SUBROUTINE WL TH}
o R

c WLTM! IS USED TO MAKE THE CORRELATION PLOT OF R SENSOR
C VERSUS A WEIGHTED AVERARCE OF 21 ANEMOMETERS FROM DATA
C FROM NMAG TAPE

[ R R R R R R A
CONMMON F.Sc22),1TCe)
COMMON AT7C4,.4),B7C4), XP7C4 ), NA? , NS?(4)>,SB7.BRA7(4)
COMMON Re(S.5),B6(S).XP6e(S),NR6.NS6(S),SB6.BRE(S)
COMMON ASCS.S)>,BS(S5),. XPS(S5),NRS.NSS(S5)>, 35BS, BAS(S)
COMMON AR4( 6 6>, B4(6). XP4C6). NR4,.NS4( 6>, SB4.BR4(6)
COMMON A3(B.8),B3(8), XP3(B ). NAI,NS3(8>,5B3.BRI(B)
COMMON R2C11.11).B2C11),. XP2C11>.NA2,NS2(11),8B2. BR2C11)
COMMON P.NB.MN,1S,MS. IARRY
COMMON TW1,IN2,T03,1U4.1WS,1U2
COMMON WTC(212
COMMON XC,YC.SN.SX,SY.SXX,SYX.DR.DS
CALL PLTLUC1O)
CALL SFACTCI1S ,10 2
Y=8(22)
X=0 0
PO 1 I=1.21
1 XNEK+SCI2%WT(1 D
SN=SN+1.0
D=(Y-X)’10
DA=DA+D
DS=DS+D*D
SX=8X+X
SY=SY+Y
SYX=SYX+YwX
SXK=SKX+XeX
Z2=ABS(X)
IF(2Z GE 4 75)X=4 75%X/2
X=X+5 0
Z2=RABS(Y)
1FCZ GE 4 75)Y=4 7S»Y/2
Y=Y+5.0
CALL PLOT(X.Y. 3
CALL PLOT(X.Y,2)
CALL PLOT(X.Y.,3)
89 CONTINUVE
RETURN
ENOD
ENDS

g
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SWLTM2 T=00004 IS ON CROCVO2 USING 00021 BLKS R=020%5

o0at
0002
Q003
oo q
V00S
QOB
9Qo07?
D008
Quod
0919
0011
Q012
0013
0014
0015
00te
0017
0018
Q012
0029
0021
0022
0023
0024
002§
0026
0027
0028
0029
0020
00231
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
00590
0051
0052
0083
0054
0088
0056
0057
0058

FTN4 . L
SUBROUT

INE Wt ThM2

[ e L R R A R A R R R A A R R R A A

C WLTMZ IS USED TO LORD THE ARRRYS FOR THE LEARST SQUARES
C CORRELATION FIT TO WEIGHTING FACTORS FOR DRTR FROM MAG
(» TAPE .

(o O L R A R R R A R R R

COMMON
COMMON
CQOMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMNMON
DIMENS]
IFCTuWe
NB=0
NR7 =0
NRE=0
NRS =0
NR4=0
NAR3=0O
NRZ=0
PO &7 1
GO TO
1 JCNT =4
KCNT=7
G0 Y0 7
2 JCNT=5
KCNT=¢
G0 10 7
3 JCNT =8
KCNT =5
G0 70 7
4 JCNT=6
KCNT=4
GO T0 7
S JCNT =g
KCNT=3
GO Y0 ?
6 JCNT=11
KCNT=2
? CONTINU
NA=1
PO 9 U=
NS(NA)=
XP(NR)=
PO 8 K=
L=(J=~1)
IFCL LY
IFLAG=L
NS(NA)=
XP(NR)=
8 CONTINU

F.S(22>,1T(8)
A7C4,4),B7(4).XP7(4). NR7  NS7(4).SB?
AG(S.5).B6(S). XPe(S).NRE NS6(S5)>. SBé
ASCS.8)Y,BSCS). XPS(S), NAS . NSS( 51, SRS
A6 .6).B4(6). XP4(6). NR4.NS4(0).SB4
A3(B,8),R3(B).XP3(B).NR3.,NS3(8),SB3
AR{11.11),B201 1), XP2(11),NR2.NS2(11
P.NB.MN.IS,MS. IARRY

TWL, T2, TW3. TW4. TWS,.TUW2

NYC(21)

¥C.YC.SN.SK,SY,8XX.8YX.DR.DS

OH DOLIIDLNSCLL DL XPCOLLD

GT.1 )>G0 TO o8

NOW=1. I¥5S
1.2.3,4,5,6),IN0W

€

1,JCNT

0

0.0

1,KCNT

*KCNT+K+IW3
.1.0R.L.GT.21)G0 10 8

NSC(NA)+1
XPCNRA)+FLOATCL)
E

SBR7CH)
<BRE(S)

CBRSC(S ]
. BR4CE) :
«BR3(8) 4
). SB2. BR2C(11)




) _
pei
TR

s oty MY 3

i

Q059
QOe 0
0061
oved
Ong 3
Q064
00eS
[CRATY)
0067
o0ve 8
Q0e9
QQ7 0
0071
o072
0073
Q74
007 S
Q07e
Q077
ooTe
Q72
(U
0081
o082
ong3d
ovg4d
Q0BS
Q086
Q08?7
GORR
Q089
Q020
00a1
Q092
0093
0094
QN9S
00%6
Q0e7
0098
0099
0100
0101
d102
0103
0104
01¢S
01086
0107
0108
0109
0110
0111
0112
0113
0114
0115
otté
o117
0118

<

14

1§

1é

18

19

20

21

67

68

IFCNSCNR) EQ. 0G0 TO @
AREC=NSCNR)
NFCNRD)=KPCNR)/RDEC
NR=NR+1

CONTINUE

NA=NRA-1

GO TO (10,12.14.16,18.20),IN0V
NR7=NA

IFCIFLAG LT 21)NR7=0
NE=NE+NAT

0O 11 J=1,JCNT

NPT CJI=KPOY)
NSTCJ2=NSCJ

GO TO e7

NRE =NR

IFCIW3 LE -eXIFLRAG=0
IFCIFLAG LT . 21)NR6=0Q
NB=NB+NARE

00 13 Jd=1.JCNT
NPeCJdY=KPCJ)
NSECJ)=NSCJ)

GO TQ &7

NRS=NR

IFCIFLRG LT 21)NRS=0
NB=NB+NAS

DO 15 J=1,JCNT
NPSCIDI=KF{Y)
NSSCJd2=NSCJ

GO TO 67

NR4=NR

IFCIFLAG LT 21)NR4=0
NE=NB+NR4

DO (7 J=1,JCNT

KP4 J)=XPCJd)
NS4CJ)=NS(J D

GO TO eV

NARZ=NA
IFCIN3 LE -3)IFLAG=Q
IFCIFLAG LT . 21)NR3=0
NB=NB+NA3

PO 19 J=1,JCNT
KP3IC(JI=XPJ)
NS3(J))=NSCJ)

GO 10 &7

NR2=NA
IFCIFLAG LT . 21)NR2=0
NB=NB+NA2

DO 21 J=1,JCNT
XP2CJ)=KPCJ)
NS2C(J)=NS(J)
CONTINUVE

1w2=2

CONTINUE

IFCNA? LE . 0)GO TO 25
L=0

DO 24 J=1,NA?
KJ=NS7(Jd)

D(J =0 .0

D0 22 K=1,KJ

L=Le+1l

61




0119
61290
o121
o122
0123
0124
0125
0128
o127
0128
0129
013¢Q
0131
0132
0133
0134
0138
0136
Q137
0138
G139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0183
0154
0185
015e
0157
0158
0159
0160
0161
0162
0163
0164
0165
0l6e
0167
9168
0169
0170
0171
o172
0173
0174
0175
017e¢
0177
0178

FUAPIEIESOPRIY

22

23
24
25

"~
bl

27
28
29

30

34

35

37

DCJdI=DCJ I+SCL DY
CONTINUE

ADEC =K

DO Y=DCJ 2ARDEC

BFRCJd =BT CJ2+8022)¢D( Y )
0o 23 1=1.4

R7CT L DX=ATCT.JI+DCT DY)
CONTINUE

CONT INUE

IFCNRE LE ©)G0 TO 29
L=0

DO 28 Jd=1,NRA6

DCJdDI=0 ¢

KJ=NS&{d

DO 28 K=1,KJ

L=L+1

DCJI=DCJI+SCLD
CONTINUE

RDEC=KJ

DCJDI=DCJ »/RDEC

Bed d)=Bad J)+8{ 22 )«D(J )
PO 27 I=1.4

ABC T, J2=RECT . JD+DCTHI*DCY)
CONTINUE

CONTINUE
IFCNRS LE . 0)XGO TO 33
L=0

DO 32 Jd=1,NRS

Py I=0 0

KJd=NSS<J D

00 30 K=1,Kd

L=L+1

DU DI=DCYI+SCL)D
CONTINUE

ADEC=KJ

DCJ dX=DCJ Y/RDEC
BS(JDI=BSCJH+S(22)*DCJ)
PO 31 I=1.4
ASCTI,UD=ASCT. JI+DCTDIRDCY)
CONTINUE

CONTINUE
IFCNA4 LE 0)GO TO 37
L=0

DO 36 J=1,NR4

DCJI=0 .0

KJ=NS4<J )

PO 34 K=1,KJ

L=L+1

DCIDI=DCJI Y+S(L)
CONTINUE

ADEC=KJ

DCJI=D{J )/ADEC

B4 J)=R4(J)I+85(22)«DJ)
PO 35 I=1.J
AR4CT,d)=R4CT. JI+DCTI*DCY)
CONTINUE

CONTINUE
IFCNA3 . LE . 0)G0 10U 41
L=0

DO 490 J=1,NR3




o179
o18¢
18l
0182
0183
0184
0185
Q18e
0187
01€8
0189
0190
0191
0192
0193
0194
0195
019%e
0197
0198
0199
0200
0201
0202
0203
0204
Q2085
0209
0207
0208
0209
0210

38

39
40
41

43
44
69

DCJd =0 0

KJd=NS3(Jd 2

PO 38 K=1.KJ

L=L+1

DLdI=DCJ d+S(L
CONTINUE

APEC=KJ

DCI3=DCY Y/ ADEC

BI( U =B I 2+S( 22D (Y
00 32 1=1.4

RICT . II=AICT.JDI+DCIDdeDl YD
CONTINUE

CONTINUE
IFCNR2 LE .0)GO TO €9
L=o

DO 44 J=1.NR2

DCd =0 0

KJ=NS2(J)

PO 42 K=1.KJ

L=L+1

DCJDI=DCII+SCL)
CONTINUE

RDEC=KJ

DP<JI=DCJ )/ARDPEC

B2 )=B2{J)2+8( 22 %D(J )
00 43 I=1.4

A2C T, UI=R2CT,JDI+DCTIeD( YD)
CONTINUE

CONTINUE

RETURN

END

ENDS
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SWLTM3 T=00004 IS ON CROQO02 USING 00011 BLKS R=90091

0001
0002
0003
0004
QO0S
Q008
oo 7
0008
0009
0019
0011
0012
0013
09014
0015
0016
0017
09018
0019
Q029
Q021
0022
023
0024
00295
0026
09027
0028
0029
0030
0031
0032
09033
0034
0935
0036
9037
0038
0939
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0083
0054
090SS
0056
0087
0058

FTN4.L

SUBROUTINE WLTHMZ
300K K R RO K SR K KR KKK K KON R ok R ok R b ok

c wLTn3

IS USED TO COMPUTYE THE FI1T FOR WEIGHTING FACTORS

C FOR DATA FROM MAG TAPE.
00 oo R R R CHOR K R S ok R oKk kN kK K ok

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

F.5(225,1TCe)
A7(4,4),B7(4),XP7C(4).NR7.,NS7(4).5B7,BR7(4)
AB(S,5),B6(5), XP6(5),NR6.NS6(S5), SB6, BRE(S)
AS(S.5),B5(5), XP5(5), NAS,NSS(5),5B5, BAS(S)
A4¢6,6),B4(6),XP4(6 ), NR4.NS4(06>,5B4,BRYC(6)
A378,8),B3(8), XP3(B)I.NA3.NG3(8),5B3,BA3(R)
A2011,11),82¢11).XP2C(11),NA2,NS2(11),6B2.BR2(11)
P,NB,MN,IS.MS, IARRY

TWL.,IW2,1W3.1W4, TUS.THWZ

WTC21)

NC,YC,SN,SK,8Y.5XX,SYX,DR.DS

DIMENSION AC1L,11)
WRITE(®,99)IT(4)>,1T(3).,P
29 FORMATCLIHO. "AT . I3, "%, 12," WITH",F10.9," POINTS")
00 69 L=1,1WS
60 70 (1.3,5.7.,9.11).,L
1 CONTINUE

1FCNRT .
D0 2 J=
BR7(J)=

LE . 0)GO TO &9
1.NR7
B7¢J)

D0 2 I=1.J
ACT,UD)=A7CT, 42

2 A, IDH=

NG=7
MTS=4

A?CT .4

CALL W3SUB(R.B7.XP?,NA7.,NS7.SB7,BA7,NG,NTS)
IF(NG.EQ@.7)G0 T0 69
NB=NB-NA7

NR7=~1

GO TO o9
3 CONTINUE
IFCNR6 .LE.0)GO TO 69
DO 4 J=1.NR®
BAR6( J)=B6(J)
DO 4 I=1.4
AT, J)=RABCT,J)D
4 ACJY. 1)=A6C]1,J)

NG=6
MTS=5

CALL W3SUBCR,B6.XP6.NR6/,NS6.SB6.BAG,NG,NTS)
IFCNG.EQ.6)G0 TO 69
NB=NB-NAS

NA6=-1
GO TO

69

S CONTINUE
IFCNAS .LE.0)GO TO 69
DO 6 J=1,NAS
BASCJY)=BS(J>
00 6 I=1,J
ACI,V)>=A5C1,4>

() ACJ, 1)=R5CT1,4)

NG=5
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01

0059
0060
0061
0062
0063
0064
00esS
R
00e7?
9068
0069
G070
0071
0072
0073
6074
00795
0076
0077
0078
0079
0080
0081
0082
0083
0084
008S
0086
0087
0088
0082
0090
09091
Q092
99093
0094
0995
009%¢
0097
0098
0099
0100
0101
0102
0103
0104
0105
01086
0107
0108
0109
0110
0111
0112
0113
0114
0115
0116
0117
0118

-~

10

11

12

69

CHEOAENERE R AT TR RR AR RS RSN AR R R RN R R ARk E RN ok R ok

MTS=5

CaLL W3SUB(R.BS.XPS,NARS,NSS5.5B5,BAS, NG, MTS)
IF(CNG ER . 5)GD TO 69
NB=NE-NAS

NAS=-1

GO TO 9

CONTINUE
IF(NR4 LE 0)GC TC 69
PG & J=1,NR4
BR4(J)I=B4C( Y

DO 8 I=1.J

RCI . J . =R4C1.4

Ald, IO=R4C1.,4J)

NG=4

nTS=e

CALL W3SUB(RA.B4.XP4,NA4.NS4,SB4.BA4, NG, NTS)
IF(CNG . E@ 4)G0 TO 69
NB=NB-NA4

NAd4=-1

GO 7O &9

CONTINUE
IFCNAR3 .LE 0)GO TQ 69
DC 1¢ J=1,NRA3
BR3(J)DI=B3(J)

DO 10 I=1.,J

AL, J2=R3CT1,4)

ACY, IX=A3CT ., 4D

NG=3

MTS=8

CALL W3SUB(A,B3,%XPI,NAR3,NS3,SB3.BR3, NG, NTS)
IF(NG . ER.3)5G0 TO 69
NB=NB-NR3

NA3=-1

GO 10 9

CONTINUE

IFCNA2 .LE.0)GO TO 69
00 12 J=1,NRA2
BR2C(JI=B2(J)

Do 12 I=1.,4

AlY, 1)=R2C1,4>

NG=2

MTS=11

CALL W3SUB(R,B2,XP2.,NA2,NS2,5B2,BR2,NG,NTS)
IF(NG.EQ.25GD 70 69
NB=NB-NA2

NR2=~1

CONTINUE

RETURN

END

SUBROUTINE W3SUBC(A,B,XP,NA,NS,SB,BA,NG,NTS)

DIMENSION AC11,11),B(MTS), XP(HTS),NSCATS),BA(NTS)

M=NA

SB=¢ .0

Ati=AC1,1)

IFCALL EQ.0)GO TO 68
0O 1 I=2.M

ACE, I)=ACT, 1)/A01
BA(1)=BAC1)/A11
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o119
0120
0121
el1e2
o123
0124
Q1295
012¢
0127
o128
6129
01320
0131
0132
0133
0134
0135
013e
0137
0138
0139
0140
0141
9142
0143
Q144
Q0145
Q0146
0147
0148
0149
01590
Q151
0152
Q9153
0154

0155,

0156
0187
0168
9159
0160
0161
0162
0163
0164

"

i

95

08

94

PO S J=2. M

di=Jd-1

po 3 I=J.M

WS=90 ©

0O 2 K=1.J1
RS=HS+ARCT K DeRIK ,J
RCT.JUD=ACT.J)-RAS

IFCT GT JDOROILID=RCTLII/RCL. YD
CONTINUE

BS=¢ 0

PO 4 K=1. M
BE=BS+ACI K IeBR(K)
RId=ROJ .U

IFCRJIS ER 0)XGO TO 68
BROUJ Y=CBR(IJI-BS)/AUY
Mi=M-1

DO 7 I=1.M1

8S=0 0

Mi=M-1

MI1=MI+1

00 & J=MIL.N
BS=BS+R(MI.JoxBACY
BR(MIOD=BER(MI>-BS
CONTINUE

WRITEC®. 29 NG
FORMATCLHO. "FOR GROUPS OF".13)
WRITECE. 28 (NS(J . d=1,N)
FORMATCIH . “#".1118)
WRITEC®. 27 )(XPiJ ). J=1.M)
FORMRTCIH . "X",11F6 1)
WRITEC®, 98 X BRLJ . J=1 M)
FORMATC(IH . "Y".11Fe 2
pQ € I=t.M

SB=SB+BAC T

CONTINUE

WRITEC®, 95)SE

FORMATCIH . "SUM OF WEIGHTS =".,F8.%5)
GO TO o9

CONTINUE

WRITEC(®, 94)>NG

FORMAT{1HO, "FOR GROUPS OF".13." MATRIX IS

NG=-1
CONTINUE
RETURN
END

END$

SINGULAR™)
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$LULTME T=00004

0001
002
0003
V204
000S
0006
Qo7
0008
Qo9
00190
0011
0012
0013
0014
0015
0016
0017
0018
0019
00290
0921
Q022
0023
00z4
002s
0026
o027
0028
0029
0030
00321

0032
0033
0034
003§
0036
0037
0038
0039
00490
0041

0042
0043
0044
0045
0046
0047
0048
0049
0050
0051

0052
0053
0054
00595
0056
0057
0058

S PR L AP P

FTNG ., L

C
C
C
c
(s
€

it v N ik

PROGRAM WLTM4.3
L
WLTM4 1S A PROGRAM WHICH NORMALIZES THE RESULTS OF WLTM3,
PLOTS, REPORTS,
17T CAN ALSO RESCHEDULE WLTMG FOR A REPEAT WITH A DIFFERENT

SLIDE FACTOFR

L R P e T T
COMMON F,S(22)>,1TC(6)

COMMON A7(4.,4),B7(4),XP?7¢(4),NA7,NS7(4),SB7,BR7(4)
CONMON ARe(5.5),B6(S), XP6(5),NR6.NS6(S5),SB6.BR6C(S)
COMMON AS(S,5),BS(S5),XPS(5),NAS,NSS(5),5B5,BAS(S)
COMMON R4(6.6),B4(6),XP4(6), NR4,NS4(6),SB4,BRIC6)
COMMON A3(8,8)>,B3(8),XPI(B)>, NAR3,NS3(8),S5B3,BR3(8B)
COMMON m2C11,11),B2¢C11),XP2C(11),NAZ,NS2C(11),5B2.BR2C11)
COMMON P, NB.MN,IS,MS, IARRY

COMMON TWl.IW2,1W3,1W4,105,142

COMMON WTC(21)

COMMON ¥C.YC,SN,SX.,SY,SXX,SYX.,DR,DS
DIMENSION NMGC(3)

DATA NMG/2HWL . 2HTH, 2HG /

CALL EXECC(3.,10048B)

WRITEC4,929)NB
FORMATCIZ)
DO 7 m=1.1IWS

GO TO ¢1.,2,3.4,5,6).M
IFCNA7 LE 0)>G0 YO ?

NG=7
MTS=4

CALL W4SUB(XP?7,NA7,NS7,SB?,.BAR7,NG,NTS)

GO 10 7

IFCNRG LE.OO)GO TO 7

NG=6
MTS=5

CALL W4SUB(XP6,NAG.NS6,SB6.BAG, NG, NTS)

GO 10 7

IFCNRS .LE.0)GO TO 7

NG=S
MTS=5

CALL U4SUB(XPS,NAS,NSS,SB5,BAS, NG, NTS)

GO T0 7

IS ON CROQQO02 USING 00012 BLKS R=0097

AND PUNCHES AR TAPE OF THESE RESULTS.

IFCNA4 LE.0)GO TO 7

NG=4
MTS=6

CALL WASUB(XP4,NR4,NS4,SB4,.BR4, NG, NTS)

GO T0 ?

IFCNAR3 . LE.0)GO TO 7

NG=3
MTS=8

CALL W4SUB(XP3.,NA3,NS3,5SB3.BA3, NG, MTS)

GO T0 7

IFCNA2 .LE . 0)GO TO ?

NG=2
MTS=11

CALL W4SUB(XP2,NA2,NS2,5B2,BR2,NG,NTS)

CONTINUE

CALL EXECC11,1IT)

WRITEC(6,98)ITC(4),IT(3), IT(2)

67




0us9
QUEU
ove!l
0082
0063
0064
006S
QUee
Q0067
G0es
0nea
0070
U7
0072
Q073
0074
QO7S
0078
0077
9O7 8
0079
QOgY
QUB1
0Ng2
Qg3
0084
QN8BS
0086
0087
00ge
0089
0099
0091
0092
0093
0094
0095
0096
09097
09098
0099
0100
0101
0102
0103
0104
0105
01086
0107
0108
9109
0110
o111t
0112
0113
9114
0115
0116
0117
0118

98

o

69
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SUBROUTINE W4SUBCKP,NA,NS,SB,BR,NG.NTS)
DIMENSION XP(MTS), NSCMTS),BAR(NTS)

29

98

FORMATCIHO., "ANALYSIS COMPLETED™.I13.":

2,10048)

0olw4a=1

ZERQ CQUT ARRAYS FOR WLTM2

CALL EXECCK
IFCIWe EQ
IFCIWE GE
TW3=1W3+1
IFCIW3 ER
TWwi=0
Twz=1

DO 8 1=1.1
po 8 d=1.1
A2C 1. d =0
B2¢ 1Y)=0 o
NS2(11=0
IF(] . GT. 8
A3CT.,d0=0
B3(J)=¢0 @
NS3(1>=0
IFCT GT e
A4 Y, 40=90
B4C1)=0 O
NS4 11=0¢
FECT.6GT.9S
ASCT . d=0Q
BSCJy=0 ¢
NESCL)=0
He( 1 ,d0=0
Be( 1 )=0 ¢
NS6CI)=0
IFCT GT . 4
AT7CT .4 =0
B7CI)>=0.0
NS7C1)=0
CONTINUE
P=0 ¢

CALL EXECK
CONTINUE
sTOP

END

CALL PLTLU
CALL SFACT
CALL LLEFT

CALL PLOTC0.0,0.0,~-1)

CALL PLOTC
SB=ABS(S5B)

1
1
G

OR J GT 8)G0

0

OR . J.GT ©)G0

0

OR J GT.5)G0O

Q

.OR.J.GT 4)GO0
0

10, NNG)

(10)
(15.,10.)

3.5,1.0,3)

DO 1 I=1,NA
BR(CII=BACII/(SB*FLOATINS(I D))

Ry=XP(1)/2
YP=BR(I)*5
IFCYP.LE . O

.+3.§
0.+1.
.2)YP=0 .2

IFCYP.GE.9.8)YP=9.8

CONT INUVE
URITECG, 99

FORMATC1HO, "NORMALIZED WEIGHTS FOR GROUPS O0F"*.13)
WRITEC(®,98)(NS(I),I=1,NR)
"8, 1116)

FORMATCLH

ING

T0
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NRITECe, 97)CKPCID), I=1,NR)

FORMATCLH "X, 11Fe 1)
WRITECSH, 96 )CBARCT ). I=1 ,NR)

FORMATCIH L "Y",11Fé6 3

WRITEC4, 95)CNG,NSCID. XPCI),BRCTI ). I=1,NR)
FORMAYCI2.", ", I3,", ", FS . 1.",",F9.5)

CALL LLEFT

RETURN

END

END$
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SWULTMS T=00004 IS ON CRO0C002 USING 00018 BLKS R=0142

0001 FTN4.L

0002 SUBROUTINE WLTMS

0003 Corrmukd ek bd ke kR kR AR SRR RSk kR R bRk SRk ko bk s
0004 C WLTMS IS A PROGRAM WHICH WILL REPORT THE NECESSARY
0005 C INFORMATION ON PLOTS AND DRAW THE GRID IF REGUIRED.
0006 CREEAMRRERRERERRRRE R KRR R RERB AR R RS Rk Gk kR ok ¥k
0007 COMMON F,S(22),1TC6)

0008 COMMON AR7¢4.,4),B7(4).XP7(4),NA7 ,NS7(4),SB?,BR7(4)
0009 COMMON A6(5,5),B6(5), XP6(S5),NR6,NS6(S5),SB6,BARE(S)
0919 COMMON AS(S5.5),B5(S5), XPS(5),NAS,NSS(5),SBS,BAS(S)
0011 COMMON A4C(6.:6).,B4(6),XP4C¢6),NAR4,NS4(6),SB4.BR4CE)
0012 COMMON A3(8.8),B3(8),XP3(8),NAR3,NS3(8),5B3,BR3I(B)
0013 COMMON A2¢11.,11),B2¢11),XP2C(11),NA2,NS2(11),8B2,BR2(11)
0014 COMMON P.NB.MN.,IS,MS, IARRY

0015 COMMGN TU1,1W2.1W3,104,185,102

0016 COMMON WT(21)

0017 COMMON XC.,YC,SN.SK,SY,SXX,SYX,DA.DS

0018 DIMENSION NR(2)>.NSC2),NP(2),NFS(2),NFLC(2)

0019 DIMENSION MONC2),.NCH(2),NSECC2)

0020 DATA NA/2HAV.2HG=/,NS/2HSD,2HY=/

0921 DATA NP/ 2H#P.2HTS/

0022 DATA NFL/2HFI.,2HLE/ ,NFS/2HFS,2H= /

0023 DATA NSEC/2HSE.,2HC /

0024 DATA NCH/2HCH, 2H% /

0025 NY=544758

0026 N¥X=540538

0027 CALL PLTLUC10)

0028 CALL SFACT(1S5.,190.)

0029 CALL LLEFT

00390 CALL PLOTC0.0,9.0.,-1)

0031 IFCIWL . EQR.0)HGO TO S

0032 CALL PLDOT(0.5.5.0.3)

0033 CALL PLOT(9.5.5.90.,2)

0034 CALL PLOT(5.0,90.5,3)

0035 CALL PLOT(5.0,9.5.,2)

0036 CALL DASH(0.5,0.5,0.5,0.5,-1)

0037 CALL DASH(0.5,90.5,9.5,9.5.1)

0038 IFCIWL . LE.1)G0 TO 69

0039 D=SX#SX-SN*SKX

0040 A=( SX*SY-SN*SYX)/D

0041 B=(SX*SYX-SY*SXX)/D

0042 X=-4 .0

0043 1 CONTINUE

0044 Y=RA*X+B

0045 Z=ABS(Y)

0046 IFCZ.LE.4.75)G0 T0 2

0047 K=K+ .S

0048 GO TOo 1

0049 2 CONTINUE

00590 X=K+5.

0051 Y=Y+5.

0052 CALL PLOTC(X.,Y,3)

0053 X=4 0

0054 3 CONTINUE

0053 Y=A*X+B

0056 2=RBS(Y)

0057 IFCZ . LE. 4.75)G0 TO 4

0058 X=X-0.5

T
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0059 GO 70 3

0060 4 CONTINUE

0061 X=K+5

0062 Y=Y+S

0063 CALL PLOTC(X,Y,2)

0064 DATT=DA/SN

0065 DSTT=SQRTC(DS/SN)I-DATT#DATT)

0066 S CONTINUE

0067 CALL LLEFT

0068 CALL PLOTCO.,0..-1)

0069 IDAY=I1T(S) |
0070 IYEAR=IT( &) |
0071 CALL DATECIDAY,MON, IYEAR) i
0072 DAY=IDAY |
0073 YEAR=IYEAR |
0074 FILE=1WZ

0075 CHN=18

0076 SEC=MS

0077 IF(HS E@ 0)SEC=0.5

0078 FS=5./(XC%30.)

0079 CALL NUMB(1.0,9.0,0.14,DAY,0.0,-1)

0080 CALL SYMBC1.56,9.0,0.14,MON,0.0,3)

0081 CALL NUMB(2.25,9.0,0.14.YEAR,0.0,~1)

0082 CALL SYMBC1.0,8.5,0.14,NCH,0.0,3)

0083 CALL NUMBC(1 .56,8.5,0.14,CHN,0.0,-1)

0084 CALL NUMB(2.25,8.5,0.14,SEC,0.0,1)

0085 CALL SYMB(2.85,8.5,0.14,NSEC,0.0,3)

0086 CALL SYMB(3.40,8.5,0.14,NFL,0.0,4)

0087 CALL NUMB(4.10,8.5,0.14,FILE,0.0,-1)

0088 IFCIV1.EQ.0)G0 TO 69

0089 CALL SYMB(1.0,8.0,0.14,NFS,0.0,3)

0090 CALL NUMB(999.0,999 .0,0.14,F5,0.0,1)

0091 CALL SYMB(1.0,7.5,0.14,NY,0.0,2)

0092 CALL NUMB(999.0,999.0,0.14,A,0.0,3)

0093 CALL SYMB(999.0,999 .0,0.14,NX,0.0,2)

0094 CALL NUMB(999.0,999.0,0.14,8,0.0,3)

0095 CALL SYMB(1.0,7.0,0.14,NA,0.0,4)

0096 CALL NUMB(999.0,999 0,0.14,DATT,0.0,3)

0097 CALL SYMB(3.0,7.0,0.14,N5,0.0,4)

0098 CALL NUMB(999.0,999.0,0.14,08TT7,0.0,3)

0099 CALL SYMB(1.0,6.5,0.14,NP,0.0,4)

0100 CALL NUMB(1.60,6.5,0.14,8N,0.0,-1)

0101 CALL LLEFT

0102 69 CONTINUE

0103 IFCIV] . EQ.1)IW1=2

0104 RETURN

0105 END

0106 ENDS

n
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