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ABSTRACT

The objective of the effort documented herein was to provide com-
puter progr'armning support for Space Surveillance system analysis. The
two primary tasks of the effort were to complete the modification of the
RADC Trajectory Program and to modify various radar cross-section and
other computer programs so that they could be accessed from the inter -
active system for the RADC Radar Simulator. The documentation is
organized as follows:

Volume I, Part 1, Book 1 - Project Summary and Computer Program
Documentation (Chapters I-III of Volume I, Part 1)

Volume I, Part 1, Book 2 - Computer Program Documentation
(Chapter 1IV)

Volume I, Part 1, Book 3 - Computer Program Documentation
(Chapters V-VI and Appendices A-E)

Volume I, Part 2 - RADC Trajectory Program - Numerical/
Analytical Data

Volume II - Generalized Data Entry and Plot Program

Volume III - Radar Signature and Radar Scattering Principles
Investigation Software
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SECTION 1 INTRODUCTION

The cemputer programs documented in this section of the
report were originally developed by the Fort Worth Division
of General Dynamics, under Contracts F30602-69-C-0164 and
F30602-67-C-007. PRC has installed these programs on the
RADC HIS 6180 GECOS Time Sharing System. Some of the programs
need minor cleaning up since the test expired. Each Roman Numeral

Section has its own Table of Contents.
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SP3D

COMPUTER PROGRAM DOCUMENTATION
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SECTTION 1

SCOPE

This specification establishes the requirements for
complete identification and acceptance of the computer program
to be formally accepted by the procuring agency. EDP program
SP3D was originally written by the Convair Aerospace Division
of General Dynamics for use with an IBM 360 computer system under
contract F30(602)-69-C-0164; however, the necessary changes have
been incorporated to make the program compatible with the GE
635/645 computer system at RADC. This documentation has been
prepared in accordance with the RADC Computer Program Detail
Specification, 28 January 1968.




SECTIOR 2

APPLICABLE DOCUMENTS

The documents, of exact issue shown, form a part of this
specification to the extent specified herein. In the event of
conflict between documents referenced here and the detail con-
tent of Sections 3, 4, and 5, the detailed contents of Sections
3 through 5 shall be considered as superseding requirements.

1. GE-600 Line FORTRAN IV CPB-1006G
2. GE-600 Line FORTRAN 1V CPB-1620
Subroutine Libraries
3. GE-600 Line General Loader CPB-1008F
% 4. GE-600 Line System Editor CPB-1138C
|
4
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SECT 10N 3

REQUIREMENTS

Computer program SP3D has as its primary function the display,
in a psuedo three-dimensional form, of edited short-pulse radar
signature data. The program has available several capabilities for
use by the customer in displaying this data. These capabilities
include the ability to:

1. Select any file on tape to be plotted

2. Select whether to plot amplitude data only or
amplitude and phase data

3. Select the number of sweeps displayed
4. Select the oblique skew desired

5. Display data expressed in voltage or decibels.

3.1 CP CHARACTERISTICS

Computer program SP3D, which consists of an executive routine,
subroutine SP3D and subroutine DATAIN, is described in detail in
the following paragraphs.

3.1.1 CP Flow Chart

Figures 1 and 2 depict the overall flow of the computer
program.

3.1.2 CP Timing
Run time for the sample problem was less than 8 minutes.
3.1.3 Storage Allocation

58K is the minimum memory needed to load SP3D with all files
open.

3.1.4 Data Base Characteristics

Radar signature input data for this program are contained on
7-track magnetic tape recorded at 556 bpi. Figure 3 contains a
detailed description of the tape format.

5
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Record Prefix (=)

MSD Model Number

LSD or Calibration Data Code

Run Number (Used when all other identifiers are repeated)

Frequency (1-UHF, 2-l-Band, 3-S-Band, 4-C-Band, 5-X-Band)

Blank

Polarfzation (Trans-RCV:1=-VV, 2-HH, 3-VH, 4-HV)

HSD‘
Full Scale Range Sweep in inches

LSD'

Blank

MSOD

' Record Number (Progressive from 0000)

L5D
Data Prefix (/)

MSD Block Number

LSD (00 for this application)
Blank
Blank
Sign
MSD

+ 9999
LsD
Sign
MSD One Sample
In-phase component

in Millivolts Repeated 1 to 128 times

LSD (90 for this application)
Sign
MSD Range increment per

Quadrature component
in Millivolts

sample (in inches) to
be marked on each reel
LSO
Sign
MSD
Amplitude Component
in Millivolts

LSD

Blank
Blank
Sign
MSD
Attenuation Level
LSD
HSDl
Cal Phase on Cal Runs in Degrees
LSD‘
Sign
MSD

Pitch Angle in Tenths of Degrees
LSD
Sign
MSD
Roll Angle in Tenths of Degrees
LSD
Sign
MSD

Yaw, Azimuth, or Aspect In Tenths of Degrees

LSD Notes:
1) All Recordings @
556_BP1 in BCD Code
Fixed Format Bits
Fixed Format Zero
Auto or Preset
Bit Changes
Data Bit Changes

Longitudinal Parity 2)

3/4 inch gap

Next Record

Figure 3 MAGNETIC TAPE FORMAT
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3.2 COMPUTER PROGRAM SUBROUTINE CHARACTERISTICS

This paragraph contains the detailed technical descriptions
of the computer program subroutines identified in paragraph 3.1
of this specification. The instruction listings contained herein
by inclusion or reference specify the exact configuration of SP3D.
SP3D is written in FORTRAN Y language for use with the GE 635/645
computer system.

3.2.1 Executive Routine

The executive routine of SP3D is responsible for (1) reading
and testing input data for tape and plot control, (2) acquiring
and scaling data from tape, (3) determining if the tape is in dB
or millivolts, and (4) writing header and trailer information ob-
tained from the second record of each sweep onto a plot frame.

3.2.1.1 Description of Executive Routine

Card input data to SP3D is tested for the correct range of
values. If values are found to be outside their permissible range,
they are either set to be within the permissible range or execution
is halted depending on the variable being tested.

Generally, edited short-pulse magnetic tapes are expressed
in millivolts; however, at times it has been desirable to have
the amplitude data expressed in dB (relative to saturation).
Therefore, FORTRAN logic has been implemented to detect whether
tapes to be displayed are expressed in millivolts or dB. This is
accomplished by testing the algebraic sign of the amplitude channel
data in the first sweep of the first file. If the sign is positive,
it indicates that the data is in millivolts; if negative, then the
data is expressed in dB. The phase channels are always expressed
in millivolts.

A scale factor of (1/500) is chosen when the amplitude response
is in millivolts. This produces a maximum display of 20 units in
amplitude for each radar signature. For the case in which the
amplitude has been calibrated in dB, scaling is accomplished accord-
ing to

O'D = (O’T + YTOP)




T

vhere

o

r = Amplitude response read from magnetic tape (in dB)

op = Scaled amplitude response for display

YIOP = User-selected scale factor

The constant, YIOP, is used to '"mirror' all amplitude samples to
magnitudes greater than zero and is entered into the program via
punched cards. 1If, for example, it is desired to produce a 20 dB
dynamic range display of the amplitude response, then the user
should enter the value of 20.0 for YTOP. The resulting three-
dimensional presentation will consist of analog traces of all
amplitudes which were within 20 dB of saturation. Amplitudes
which were of lesser magnitude will be displayed at the 20 dB
threshold level.

In selecting a value for YTOP, the user should have knowledge
of the threshold which was used when the amplitude data was cali-
brated. That is, if only that data which was within 25 dB of
saturation was calibrated, then the value of YTOP should not ex-
ceed 25.0 when entered into SP3D. A violation of this practical
limit would simply result in a 25 dB dynamic range display of
the signatures.

The user of SP3D has, through card input to the executive
routine, the option of displaying the scaled amplitude response
only, or of displaying both the scaled amplitude response as well
as the response which is computed through the use of the two phase
components.

The phase response is displayed in the form of Kp\/;iz + 052

where K, has been arbitrarily chosen as (.707/500). The display
of this data was made optional since it increases program run time
by approximately 40-percent and may not be desired from each mag-
netic tape. 1In either case, the user is provided with a complete
run log of the information contained on tape. This run log is
printed on the plot frame next to the actual plot. This log is in
the form of a listing of the header and trailer data obtained from
the second record of each sweep. 1If desired, the user also has
the option of skipping any file on tape.
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The number of sweeps per plot frame is specified through use of the
input parameter, NSWPLT. This constant is tested by the program to assure
that its value is greater than 0 but less than or equal to 70. In the
event that it is not within this range, it is automatically set to a
value of 70. If more data exists on tape than can be plotted on s single
plot frame, additional frames will be utilized as each is filled to the
desired density, NSWPLT.

3.2.1.2 Flow Chart

A detailed flow chart of the executive routine is found in the
following pages.

3.2.1.3 Interfaces
3.2.1.3.1 Input Data
a. Magnetic Tape:
Magnetic tape input to SP3D consists of a 7-track tape
recorded at 556 bpi. All characteristics of the magnetic
tape input are obtainable from Figure 3.

b. Punched Card:

Three punched cards are required from input to SP3D.
These are described as follows:

CARD 1 VARIABLE DEFINITION COLUMNS

NFILES Total number of data files on 1-5
tape

NFSKP Number of files not to be plotted 6-10

NRPS Number of digital records per 11-15
sweep

NSWPLT Number of sweeps plotted per 16-20
frame

10
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CARD 1  VARIABLE DEFINITION COLUMNS

NAP 0 for amplitude only 21-25
1 for amplitude & phase

KAY Display skew 26-30

*YTOP Dynamic range of 30-40

amplitude data (dB)

*YTOP is ignored if the recorded amplitude is expressed in millivolts.

CARD 2 VARIABLE DEFINITION COLUMNS
*IFSKP (1) An array whose components 1-5, 6-10,
i=1 to are numerically the files etc.
NFSKP to be skipped

*Card 2 is not required if NFSKP = 0.

CARD 3 This card is used for labeling the three-dimensional
displays. Any alphanumeric title may be entered into
Columns 1-44.

3.2.1.3.2 OQutput Data. Output data from the executive routine
consists of the header and trailer information of each sweep being
written onto the proper plot frame.

3.2.1.3.3 Subroutines Called. The following subroutines are
called by the executive routine:

1. DATAIN
2. SPID
3. Plotting Subroutines NUMBER, STDBY

3.2.1.4 Limitations

Variable Limitation
KAY 0=KAY=10
NRPS O< NRPS =6
NFSKP 0 = NFSKP = 20
NSWPLT 0 <NSWPLT =70

18




e

All fixed point variables on input must be right adjusted.

3.2.1.5 Llisting

A listing of the executive routine is found in the following
pages.

3.2.2 Computer Program Subroutine SP3D
Subroutine SP3D has as its primary functions (1) the selectio
of points to be plotted and (2) skewing and plotting of the data.
Subroutine SP3D is written in FORTRAN IV language for use with the
GE 635/645 computer system at RADC.

3.2.2.1 Description of Subroutine SP3D

In subroutine SP3D, all sweeps except for the first of each
plot frame are shifted in the X and Y directions. The input
variable KAY provides the horizontal displacement per unit verti-
cal displacement.

The first sweep of each plot frame is plotted in its entirety
The points of each successive sweep are tested to see if they will
be plotted. The criteria used for the selection is such that if
the point under consideration (after being shifted) is less than
or equal to the point immediately below it in the previous sweep
then the point shall not be plotted. Figure 4 illustrates this
technique in a blown up portion of a sweep. Plotting is accomplisl
by using standard RADC plotting routines.

3.2.2.2 Subroutine SP3D Flow Chart

A detailed flow chart of subroutine SP3D is contained in the
following pages.

3.2.2.3 Interfaces

3.2.2.3.1 Input. Input to subroutine SP3D consists of (1)
the variables in common blocks 1, 2, 3, 4 and (2) the variables
ITHETA, SHADOW, and X which are transferred through the subroutine
argument list.

3.2.2.3.2 OQutput. The output of subroutine SP3D consists
of the three-dimensional plot of the radar signature data.
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MAIN = SP3D 7090
COMMON/BLOCKL/NPTS,;NPTSS,IYC,KAY, DELTAY DATA(540)
COMMON /BLOCK2/ XUo ¥ s YUz TIYLE(Il)

CQUMON /BLOCK3/ NOPFLOT, FKAYr NAP

COMMON ,/BLOC<4, XPAR(8)Y, YPAR(B)

COMMON ,BLOCK5/ X(600), SHADL(6uUC), SMAD24600)
COMMON /INPUT/ INDAT(309),I1EOF

DIMENSION IFSKP (20} :

IDATI (947 »IDATQ(54 ) Lt1DATA(54)) '

2 DATI¢540) , DATQ(540) +DATSQ(70,540)

DIMENSION

3HEADR(1G0,5) JTRATL(1.2,8) ,HEAD (%) , TRAL(8)

DIMENSION NINES(90) ,NBRPTS(100)
DIMENSIQN PTHZTA(13)

CANTINUE

READ (5,10 0) NFILES, NFSK P, NRPS, NSWRLT, NAP, KAY 2 YTOP
FORMATY ( 61%,F10,9)

IF ( KAy .LT. +OR. KAY «GT. gn ) KAy = 6
FKAY = KAY

[F( NSWPLT ,LE, 0 .OR, NSWPLT ,GT, 70 ) NSWPLT = 70
WRITE (6,970 )

YSCALE = 1.0.J# YYOP

IF( NAP ,GTJ 1 ) NAP = 1

NAP = NAP + 1

NPTS = 9reNRPS

WRITE (6,2°07) NFILES, NFSKP, NRPS, NSWRLT ,KAY
FORMAT (10H NFILES = ,I13,1:H NFSKP = ,13y
1/ 10H NRPS s alsni\H NSUPLT t .13;
2/ 104 KAy = 13
3)

le( NRPS GT, JANp, NRPS ,Le, 6 ) GO %0 ¢
WRITE (6,3998)

FARMAT (25H NADS NE TO 90,.,,547 )

CALL EXIT

CONTINUE

IF( NFSKP ._E., 20G)Gn T0 9

WRITE (6,2 '01)

FORMAT (15H NFSKP .GT. 20 )

CaLL ExIT

CONTINVE

[F( NFSKP +EQ. U ) GO TO 1!

READ (5,100 )( IFSKP(J),J=1,NFSKP )

WRITE (6,2 1°)( IFSKP(J)rJ21sNFSKP )

FORMAT (21H FILES TO BE SKIPPED , ,, MW 110€2X%,15) )
Go "o 15

IFSKP(1) = 0
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23

L}

4

"
2qd0

DELTAY &

CONTINUE

WRITE T6,9000) -
FORMAT(//7)

NPTSS ® NPTS
NOPLOT = 0

JCOUNT = 0
[SCALE s 1
o

IUN = g

ISKP = 1
IFILE = 0

READ (%,6000) ( yvITLE(JU) ;J®%1,11 )
FORMAT( 124 )

Irllg = IFISE + 1

[THETA = ¢
j1e* o

IFU IFILE .EQ. IFSKP(ISKPY ) GO TO 40

Go T0 7

CaLL BAVAIN
Ir (1e0F .L?. ~ +OR, [EOF .GT. 0)
Gn TO 40

WRITE (6,2037) IFILE

FORMAT (164 BYPASSED FILE + 12 )
[EOF = g

Go TO 64

JFILE 8 IFI.E ¢ 1

IF( ISKP .GE, NFSKP ) GO YO 70
[SKP = [SK? + 1

g0 To 35

Y0 cONTINUE

WRITE (6,90:0)
21

GO 70

45
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71

77
8)

1.3

1:32
1.35
134
#y. 33
131
§.00

960

901

#1

1. 39

CONTINUE

ITHEYA = [THETA ¢ 1
ITC=zITCel

CONTINYE

1SRT = 4

[STP = [SRT + 89

IF¢ ISRY .37. 1 ) GO 70 &1

CALL DATAIN

If ¢lEOF ..7. 0 .OR, 1EOF .87, 0) @89 TQ 100
DECODE(INDAT(1),1C30)(HEADRCITC,11),11%1,5)
FORMAT (54 4)
JK:G
”0 1133 J:lSQY. ISTP;S
NECONE C(INDAT(JUK),1032)NINESE), 1DATECY),1DATOCY), 1DATACY)
FORMAT (2x,415)
JK=JK*3
NECONE (INDAT(JK)»1035)NINES(J+1) e IDATI(Je1)+ IDATQ(J+1) s IDATA(Je1)
FORMAT (4X,4l5)

JKZJK+4

NECONE (INDAT (JK) ;1 34ININES(4+2),IDATI(Je2),IDATQ(J*2),1DATA(+2)
FORMAT (415

JK=z JK+3

NECODE(INDAT(3,4),1231)(TRAIL(ITE,JJd),dJdsy,8)
FORMAT(4X,944)

ARITE (6,537 1) ITHETA, (HEADRRITC,I1)a11%4,5),

(TRAILCITCrJU) »JJdets8)

FORMAT ( 74 SWEEP(:I3s 7H ) 'SAd4s 3IX8A4)
qu L

K99 = K99 + 1

[FC MINES(<99) ,GT. .. ) GO TO 921q

tFl x99 .LT. 90 ) 6O TO 91

X997 = 1

wDEL s K99 -~ 1
WPTSS o NPT3 -Kg9g
1F ¢ 1THeTA NE. 1) G0 To 82
ISCALE *= 1

IF (IDATACISTPY LT,

N

) ISCALE ® 2
50 T0 g2

CALL DATAIN

T ¢1EOF ..Y. ©6 O
NECONECINDAT(1),103
K= 4

nO 138 JzIST,IS8TP,3
nEcOnE (iNDAT(UK), 1739)
FORMAT(7x.315)

JKz UK+ 3
NECONE(INDAT(JK),1)4))
TORMATIOX,31S)

IKEJK*4

. 0 SO Y0 100
112103

IDATICY) , IDATACY), IDATALY)

INATI(Je1), IDATQ(Je1), IDATALUS1)
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90
B

95

92

800
L]
630

700
640

96

§00

701

ECODE DA i
EQRgAT{;”.3}§fK"1O4I?
JK=JK+3

IDATINJ62) 2 [DATQ(J+2) 0 [PATARI+2)

DECONE(INDAT(304),1081)(YRALJUI)JU%L,0)

CONTINUYE

IFC ISTP .3E. NPTS ) GO YO 90

ISRT = ISRY ¢ 90
G0 TO 80

CONT INUVE

G0 TO (91,92,93); ISCALE
DO 9% U9 & 1/,NPYSS

K9 = J? « <DEL

DATA(KQ) = IDATALKY)
DATACJU9) = DATAYK9)25,07C
60 Ta 650

DO 600 J9 = 1,NPTSS
K9 = J9 * <DEL
DATA(K®) = [DATALKY)

DATACJ®) = (DATA(KS) * YSCALE)/100,0

G0 TO 6590
cONTINuz

CONTINUE x
GO TA (70M,B8U") & NAP

CONTINUVE

DO 96 J9 * 1,NPTSS

K9 = J9 * <DEL

DATI(J9) = IDATI(KS)
DATQ(JY) = IDATQ(K9)
DATI(JY) = DATI(J®)/5c0:0
DATQ(JQ) =  DATQ(J9)/5(0,0

PDATSA(1TC,49) = SQRT(DATI(J9)aDATI(J9) « DATO(UQIeDATO(U9) ) (1,414

NBRPTS(ITC) = NPTSS
CONTINUE

CALL SP3D( [THETA ¢+ SHAD1

IFL 1Yg NS, NSWRLT ) GO TO 71

a0 TO (701,801),NAP
rONTINUVE
JTHETA = JTHETA - NSWPLT

23
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17C = ¢
97 JUTHETA = JTHETA ¢ 1
1TC = 17C * 1
VPTSS = NBIPTS(]TC)
ng 94 J9=1+NPTSS
98 naTA(J9) = DATSQ(ITC,J9)

CALL SP3D( JTHETA » SHAD2 ) X )

IFC ITC N3, NSWRLT) GO TO 97
801 CONTINUE

XPAR(4) =2 3 1
YPAR(4) = 3,
xPAR(8) = 0.1

JTHETA = IT4sTa - NSWPLT
60 To (103,116) ; NAP
103 F (NOPLOT .LT. §) GO TO 14
xP“R(7) s 16.
G0 TO 112
104 cONTINUE
XPAR(?7) = 1,
YPAR(7) = 2 ,5
50 T 112
{06 30 7O (1°7,1'9,111) , NOPLOT
$107 cONTINVE
XPAR(7) = 16,
YPAR(7’ 2 0.5
60 To 112
189 cONTINyYE
YPAR(?7?) = 1 .5
50 To 112
111 CONTINUYE
YPAR(7) = 2,5
152 CONTINYE
ITC = o
130 JTHETA = JTHETA ¢ 1
WTHETA = JTHETA
I¥C & Y0 * %

no 131 Il 2 1,5
131 PTHETACIT) = HEADR(ITC,II)
no 132 11 = 1,8
132 PTHETA(LI1*3) = TRAILCITCI1?
CALL NUMBER (WTHETA + . » XPAR » YPAR )

XPAR(5) = 16,
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o o oo

120

121

$e2

1%0

AR(? 7
UL RR T
HEYQ. PTHETA
X)134A4 )

XPAR(7) & XPAR(7) - 8.5

YPAR(7) & YPAR(7) + ¢,u5

1FC 1Te .NE. NSWPLT) GO T0 130

{TC = 4y
GO0 TO 71

CONT INUE

1EOF = 0

ITHETA = ITHETA « 1
1TC =« ITC * 1

WRITE (6,9000)

WRITE 16,4020) IFILE

FORMAT (234 COMPLETED DATA FILE ( , 12y2M ) !

60 To (702+832),NAP

" CONTINUE

JTHETA & [THETA = ITC

1TC % 9

JTHETA s JTHETA ¢ 1

ITC = [TC ¢ 1

NPTSS = NBRPTSTIYC)

D0 121 Jo=1,NPTSS

pDATACJ9) = DATSQU[TC,u9)

cALL SP3D( JTHETA + SHAD2 X )

IFC JTHETA ._.T, ITHETA ) GO YO 20

CONTINUE

JTHETA 2 [THETA -~ ITC
17C = §

XPAR(4) = 3,)

YPAR( 4y = 3.)

XPAR(8) = 3.4

80 TO (350.152) » NAP

IF (NOPLOT ,_T. 3) @GO TO 151
YPAR(?Y & 183"

GO TO 156

25




an & (9] O

151

132
153

194
195

196
140

41

142

g50

CONTINUE

¥PAR(7) * 1,
YPAR(7) & 2 ,5

GO TN 156

R0 TN (153,1%4, 1%5) »NOPLOT
COVTIgUE

XPAR(7) = 16,
YyPAR(7) 2 9.5

R0 1O 156

cONTINYE

YPAR(7) = 1,5

50 Tn 156

CONTINUE

YPAR(7) = 2,5
CONTINUE

JTHETA = JTHSTA ¢ 1
WTHETA = JTHETA

}J1€ 8 171G ¢ 1

no 141 11 * 1,5

PTHETA(I1) = HEADR(ITC,II)
po 142 11 = 1,8

11 = 5 « 11

PpTHETA(I1) = TRAlL(IYC, 1)
XpAR(S) = 17,"

calL NUMBER (WTHETA, " , XPaR,

XPAR(S) = 16,"
XPAR(7) = XPAR(7) + .5
vyPAR(7) =z YPAR(7) + (.235

JRITE (6,30 ;) WTHETA, PTHET,

¥XPAR(7) = XPaAR(?) - _.,5
YPAR(7) = YPAR(7) * .., 5

YPAR )

1FC JTHETA ,_7, 1THETYA ) GO YO 140

CONTINUE

1F¢ IFILE .LT. NFILES ) GO TO 25

rALL STDARY
raLL STDRY
~ALL EXITY

GO0 To S

END
RLACK DNATA

rFOMMNAN 7/BLICK4/ XPAR(B), YPAR(B)
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“END

SUBROUTINE SP3D( ITHETA  +SHADON  aX '
COMMON/BLOCKL/NPTS,NPTSS: ITCiKAY,DELYAV,DATA(S40)
COMMON /BLICK2/ XU» YL: YU TITLE(11)

COMMON ,BLICX3/ NOPLOT, PKiY; NAP

COMMON /8_3CK4/ XPARCS), YPAR(8)

DIMENS ION X(600) ,  YY(600)  ,§HADOW(600)

FTHETA ® [THETA =« 1

fFC ITC NS, 1 ) GO TO 40

L1 = NPTSS * 1

L2 = NPTS + 10

00 2, L = 1,42

A2 = -1

X(L) ® A2 » 0,01

SHADOW(L) ®» DATA(L) ® FTYNETA & DELTAY
CONTINWE

NOPLOY s NJIPLOT o 1

IF (NOPLOT Vg, 1) @0 70 22

WRITE (6,1070) TYITLE

FORMAT (11k4)

CONTINUE

GO TO (23,311 , NAP

60 To (26.27,28, 27,29), NOP(OT
XPAR(4) * 1:0.0

YPAR(4) & 27,70

G0 TO 36

v’Aﬂtsy e 10,5

GO To 36

IPAR(3’ E ‘6‘ o

YPAR(3) = 0.5

XPAR(4) 2100 ,"

YPAR(4) =20,0

G0 To 36

CALL SYDRY
YPAR(3) 2
XPAR(4)
YPAR(4)

XpAR(7)
YPAR(7)
¥PAR(8)

NOPLOT = 1
GO TO 21

GO TO (26,33,34,35), NOPLOT
YPAR(3) ¢ 17,5

R0 10 26

YPAR(3) s 27,5

80 To 26

® B Aax

27
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385 CALL STDBY
YPAR(3) =

XPAR(4) = 1+°
yPAR(4) = 1,
XPAR(?) = 12.°
vPAR(7) ® L |
xPAR(8) = o3
NOPLOY = 1

50 10 21

36 CONTINUE
LPTS = NPTSS - 1

CALL LINE ¢ X, SHADOW , LPTS, XPAR, YPAR)
00 3o L ®* L3, L2
SHADAW(L) * 0.
Az % L = i -
X(L) = A2 * ).u1
30 CONTINYE
RETURN

40 cONTINUE
L2 = NPTS ¢ 1
X(L) = X(L) « FKAY®#0.,n1

€1 cONTINUE
IRJJ = 9
IR = 0
DELTA = FTHETA @ DELTAY

5C coNTINYE
16%3 &
ICTK = 0
IR z [R 1
DATAC(IR) = pDATACIR) + DgELTA
TRL = IR + KAY
1F ( DATAC(I?) ,LT. SHADOW(IR1) ) Go 70 60
ICTK =
IRJJ = IR

100 IcTK = 1¢T¢€ 4 4
YYCIR) = paTac(IR)
SHADNAW(IR) = YY(IR)
IFt IR «GE. NYPTSS) GO TO 69
IR = IR + 1
DATAC(IRY 2 DATAtIR) « DELTA
IRL = [R + xaY
IF ( DATAC(IR) ,GE. SHADOW(IR1) ) GO T0 100

60 1CTU = ICTJ ¢ 1
IF ¢ 1ctJy B3, ¢ .aAND, ICTK Gy, 31 ) G0 tO 72
60 Ta 91

70 1RADY ® 1RJJ - 1
No 8! 1JK = 1, 1CTK

28




cALL L1 X, YY 5 LPTS; XPAR, YP4AR)
og %0 1J 1,1CYK
Al = [JUK=1 ¢ (IYC = 1)eKAY
T WIMI AL v T S
90 cONTINUE
91 CONTINWE
IFC IR .LT. \NPTSS) GO TO 110
GO T 120
120 IR1 = IR + Kay
T EHADAWTTR) ¥ SHADOWCIRIY T T
60 Ta 50
30 RETURN
END
SYMDEF DATAIN
BLOCK  INPJT
INDAY B85S 309

xma =

L {] BSS 5

USE PREV]IOUS
DXYAIN SAVE

LDA DCWl

STA DCW
TTTTTTMMET T GETNOS

RTD

ZERO FA,DCwW
ZERA STATR

MME GEROAD
LDA STATR
= ——ANA = 2377700800080 0
CMPA 2074 00000080y
T2e goF
LDA =0,DL
TRA RETURN
114 LDA s1,0L
REYQORN STA~ — [80F
RETURN DATAIN
FA 8ClI 1,737008
$727R BSS 2
11 107D INDAT, 309
Uey BSS b
i END
3 1 6 7 U 6

1
BR3D TAPE FEST
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3.2.2.3.3 Subroutines Called. The following plot routines
are called from subroutine SP3D:

1. STDBY
2. LIRE

3.2.2.3.4 Calling Subroutines. Subroutine SP3D is called by
the executive routine.

3.2.2.4 Llisting

A complete listing of subroutine SP3D is contained in the
following pages.
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1-19-72

20
21

1700

27

29

J4

35

16,764

SUBROUTINE SP3N( [THETA +SHADNOW ) X )
COMMON/BLOCKL/NPTS,NPTSS, ITC,KAY,DELTAY,NATA(54))
COMMON /RLNOCK2/ XU, YL, YU, TITLE(11)

COMMON /BLNACK3/ NOPLNT, FKAY, MaAP

COMMON /PLNCK4/ XPAR(E), YPAR(R)

NDIMENSTON X(600) , YYt500) »SHADOWLET0)

FTHETA ® [THETA - 1

IFt ITC JNE, £ ) QD YO 49

L1 = WNPTSS + 2

L2 = NPTS =+ 30

B0 28 L = 1,02

A2 = | =~ 1

X(L) 3 A2 » 0,01

SHADNW(L) = NDATA(L) + FTHETA e DFLTAY
CONT INUE

NOPLOT = HNNPLOT « 1

IF (MOPLOT Mg, {) GO Tn 22

WRITE (6,170N0) TITLF

FORMAT (114A4)

CONTINUE

GO TO (23,%1) » NAP

G0 T0 (26,727,208, 27,29), NOPLOT
XPAR(4) = 100,N

YPAR(4) = 20,0

50 TN 36

YPAR(3) = 10,5

g3 10 ¢

XPAR(3) = 16,0

YPAR(Z) = 0,5

XPAR(4) =100.0

YPAR(4) =20,0

G0 T3 36

CALL STDAY

YPAR(S)
XPAR(4)
YPAR(4)
XPAR(7)
YPARC 7)Y
YPAR(Q)
NOPLOT 5 1
Go To 21

ALINE LU (B LR L T}

AU TN (26,33434033)0 NOPLOT
YOAR(S)Y * 11,9

N 1IN 26

YPARLSY = 20,5

G FD 2%

caLl.. STDRY

YPAR(S) = d.5

35

WCATAC(ONG)



1-19-72

Ly |

36

Hn

1y

16.764
XPAR(4Y = 1.0
YPAR(4) = 1.0V
XPAR(7) = 12,0
YPAR(7) = 3.1
XPAR(8) = 0,3
NOPLOT = 1
G0 Tn 21
CONT INUE

LPTS = NPTSS -

caLL LINF X, SHADOW , LPTS, YPAR,

bo 36 ¢ = pls 12
SHAUOWIL) = N,

A2 = L =1

X(L) = A2 # 0,01
CONTINUE

RETUON

CONTINUE

L2 = NPTS ¢ 10

Dg 41 L= L« L2

X(L) = X(L) + FrAY®sQ, i1
CONTINVE

IRJJ & 0

IR s 0

NELTA = FTHETA & JFLTAY
CONTINUE

FCYEd 300

ICTK = 1

IR 2 B & 3

DATAC(TIR) = DATA(CIR) « DFLTA
IR1 = TR + KAY

IF ( DATACCIR)Y LT, SHADNPW(IRL) )
[CTK = 0

1JJd & JR

107X 2 1CTK & 1

YY(IRY = JETACLIR)
SHA)NWLLIN) 3 YY(IR)

1F¢ IR «GE. NPTSZR) &GN TO 6On
I a2 R & §

NATAC(IR) = DATACIR) « DFELTA
I<L = TR + KAY

IF ( DATACC[R) ,fi. SHADOWCIRL1Y )
jCTd & JET & %

IF ¢ 1CYJ BN, 1 . AND, [CTX 4T,
69 17 94

1RA0J 8 [RJJ = ¢

ng 3N JJK 8 1, 1CTK

IJKL 3 IR ¢ KAY

YY(T IKY = YY(T1JUKL)

36

YOPaR)

39 T &n

an TO 1m0

1 1 50 1676




e

L-319-72 14,764

X (1JK) = X([JK1)
CONTINUE
LPTS 8 JCTK = 1
CaLL LINE ( X, Yy » LPTS, YPAR, YiAR)
No 9r 1JK = 1,1CTK
Al 3 [JK=1 ¢+ (1TC - 1)eray
X(1JK) = A1 @« n,ny
99 CONTINUE
91 CONTINUE
IF¢ IR LLT, NPTSS) G0 TO 130
69T 120
110 131 = IR + KAY
SHANNN(IR) = SHAMIW(TRY)
G TN 590
120 RETJSN
EJn

~03DS 0F HMEMORY HSED gy THALS CAMPILATINON
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3.2.3 Computer Program Subroutine DATAIN

Subroutine DATAIN is written in GE Assembly Language for use
with program SP3D.

3.2.3.1 Description of Subroutine DATAIN

The standard magnetic tape record length for General Dynamics
radar range data is 1852 BCD characters. This record length ex-
ceeds the allowable length for a FORTRAN read in GE FORTRAN IV
language. DATAIN was written to allow data with this record length
to be read from magnetic tape and stored in the array INDAT.

3.2.3.2 Interfaces

3.2.3.2.1 Input. Input to DATAIN consists of data contained
on magnetic tape.

3.2.3.2.2 Output. Data read from magnetic tape are placed
in the array INDAT.

3.2.3.3 Listing
A listing of DATAIN may be found in the following pages.
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INDAT
IPEF
BTATN
IERR

DATAIN

eor
EXgY

DALRY

PCK

LAYRC
ERRF

D
ags’
LIMLTYS
RRMFL
SYMDEF
BLOCK
a8ss
#sS
8ss
8ss
0SE
SAVE
LDA
STA
LOA
$TA
MME
RTD
ERO
ERO
MME
LOAR
$TAg
ANA
A4
CMP A
Yig
EMPA
T2E
LDA
TRA
LDA
$TA
YRA
LDA
ANA
CMPA
VN2
LDA
YA
ANA
™NZ
LDA
TRA
LDA
STA
ANQ
$TQ
YZE
LS
RS
cMP9

LsTousshaB, B

05.2 <,1,5K

COCK +6%1211047063+ TAPEIN
ok sy TRt 3 :

C.oUn.ogECAVUUI’OTAPIN

DATAIN

309
1
2
1

PREVIJUS

DCW1
DCw
--2

STATR
GEINOS

FA,DCA
STATR
GEROAD
STATR

STATW
20577003, py
ERRF
s0040029,DU
EOF
800300.3,DU
DALRT

s4,DL

ERRF

s1,p0L

1ERR

RTURN

STATR
=0C077 5,DU
=0007°2°23,DV
PoK

=16,D-

EXIT

20”010 72,py
LATPC

=2,nl

ERRF

=3, 0L

]ERR
=0707777,DL
IPEF

TESTS3

BLANK COMMON

BUFFER AREA

CHAR/WORD XMITTAL STATUS

STATUS RETURN WORD

ERROR RETURN TO CALLING PROGRAM

ENTRY POINT

FILE CODE WORD, DATA CONTROL WORD
STATUS RETURN WORD

NO BRRORS DEBTECTED BY TAPE CONTR
END OF FILE DETECTER

DATA ALERT DETECTED

UNKNOWN ERROR DETECTED

END OF FILE

DATA ALERT

TEST FOR BLANK TAPE ON READ

LONGITUpINAL PARITY cHECK
LATERAL PARITY CHECK

TEST RECORD LENGTHM READ
CHAR/WORD REMAINING TO XFER

AsNUMBER oF CHAR IN LAST WQRD
Q=NUMBER OF WORDS NOT XMITTED
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CARCK

TESYS

SREC
ENDE
cHTL
NWORD

TESYC

ROYATY

EQuak

PLUS

RTURN
FA

YZE
™Ne
coaQ
TRA
EMPA
LDA
NC
CMPA
™2z
LDA
$TA
YRA
L0Q
ASQ
LDXp
EMP X0
Y2E
LDA
Lox1
(]
NOP
EMK
YZg
EMK
Y2€
ALR
$8x1
N2
$STA
ADx0
YRA
ERA
TR,
ERA
TRA
RETURN
BC1

STAYR EBSS

DCwi
OCwW

toTn
8ss
END
ENDJOB

SREC
CARcK
'zciou
ENDE
22,DL
IERR
SREC
23,00
CHTL
=3,pL
IERR
CHTL
10,00
1ERR
=7,DV
=309,0V
RTURN
INDAT,
26,0V

2077777727770

.0130.L
EQUAL
IOSZ'DL
PLUS

é

=1,DU

TESYC
INDAT, !
=1,0U

NWORD
£0500066,0L
ROTAT
=000"052,DL
ROTAT
DATAIN
1,007013

2

INDAT, 309

1

Q=131Z2ERO=4
°<1'CARRY:H

SHORT REC- MORE THAN 1 WORD DEFECTIVE

A<2JCARRY=?C

‘A NOTe¢ 3;2ERO=0

SHORT RECORD=-LAST WORD DEFECTIVE
COMBINE REC. LENG, TEST WITH I0C STAT.
CHARACTER TRANSLATE + AND = SIGNS
BEGINNING OF WORD LAOP

X.u 1S INDEX REGISTER

BEGINNING OF CHAR, LOOP
TEST RIGHT MOST CMAR FOR =

TEST RIGHT MOST CHAR FOR +

END OF CHAR. LOOP

END OF WORD LoOOP
CORRECT = SIGN

CORRECT + SIGN
RETURN TO CALLING PROGRAM

BUFFER ARRAY, NUMBER OF WORDS XMITTED
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SECTION 4
TEST DESCRIPTION
A test problem was run on the GE 635/645 computer for the
purposes of debugging computer program DISCRM. A description of
the test problem is presented in the following paragraphs.
4.1 INPUT DATA
A listing of the values of the variables read from card

input is found below. The format of the card input data and
the definition of the variables may be found in Section 3.2.1.3.

CARD 1
VARIABLE VALUE
NFILES 3
NFSKP 1
NRPS 6
NSWPLT 70
NAP 0
KAY b
YTOP 0.0
CARD 2
VARIABLE VALUE
IFSKP(1) 1
CARD 3
VARIABLE VALUE

TITLE SP3D Test Tape
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A test tape was generated for the purpose of debugging this
program. The tape format is described in Section 3.1.4. The tape
conrains 3 files; two of which contain data. It is standard practice
to place an end-of-file mark on magnetic tapes produced on the radar
range at the Fort Worth Operation, therefore, this end-of-file mark
must always be skipped to reach the data files.

4.2 OUTPUT DATA

The output for the sample problem may be found in the following
pages. After bypassing the end-of-file mark, the header and trailer
information of the first record of each sweep is printed as it is
read. A second listing identical to the first but produces as the
data are being plotted follows the first listing. A plot of the
data produces on the RADC plotter is not available due to plotter
problems, however, a plot of the second data file as produced at
General Dynamics is provided.
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NFILES = t IFSKP g ;4
NRPS e £ ISEPLY =2 70
Kay = “
FILES TN RE SKIvPED

i

BYPASSED FlLE 1

SWEEP( 1 ) K505 124" ynpzod «0ALEAYN 1a0gNy A9, N 8518 !
SP3D TAPE TEST

SWEEP( 2 ) 6515 1240 nne/id =0NuN0N 199Ny yn2nEn Ipbyy o
SWEFP( 3 ) 6505 1240 ny12/704 =00C000 199N neioyn nylER4 )
SWEFP( 4 ) 6515 1240 na1¥/01 =0NGNUN 100007 U NN Anthay
SWEFP( 5 ) 6515 1240 ry24/01 =0NgNEN 1y Ng Yrnngn NG54
SWEEP( 6 ) Kh05 1240 nglp/ud “0NYN0D 13%NG GNGNT 25353y
SWEEP( 7 ) 4505 1240 r036/49 —00gAUN 130009 yaingn nuT5Ad A~
SWEEPC 8 ) 6505 124r npd2/01 =0M0N29 1990090 915999 A1 3947
SWEEP( 9 ) 699 124n ayd8/01 -Grunon taanry yoyngn np3ss54
SWEEP( 10 ) ASNS 1247 nyp54/01 “00yNEY 142YN0 G uIgn rEtsa
SVEFP( 11 ) A5015 17240 nupk)/nt ~6AGOL0 100NN N CN s n33544 Y4
SWEEP( 12 ) A%n5 1240 yk6e/ 01 =HNYNGN 1Nygny Jnnen anlesy
SWEFP( 13 ) 4515 1240 nn72/01 =0Nn0ALA 10000 ) g aN N N(RE74
SWEEP( 14 ) 4505 174n "U76/01 =0NgNLT 140609 ynijngn ngl&79
SWEFP( 15 ) 4505 1240 N0R4/01 =00LOLN 1uNG Saufan NE35a4

(0)(0)(0)(-)<0><:)(0)(¢>(O>(¢><0><'><0><°)<4><°)<"(')‘°><”)<°)<“><ﬂ><‘;
TYRACF NF CALLS 1IN REVEWSFE rRNER

CaLLINE 1D AHSOLUTE ARGUINENT ARG 4F Y
ROUTINF r LOCATION %1 Ve
yFRDN, g3 n3s740 rLanAgN LA N33 7677¢ 9
REEEE) 150 1764675 GEVE) LV R Rak ol BN FINTETTI0E33

ILLEGAL CHA® In DATA RELOV TR gap FORMAT
ERRQR [N COLUMY 121034 OF
SP3D TaAPE  TgoT
TREAT ILLFGul. CHAR AS ([ZFERD
CadCadCadadCadC . DCa>CurCudlePCeruddedudladCa2CudCad78dCudladCudlu>{"

SUEEP( 16 ) 4515 1247 rp%/0 -0enagn 198680 uryhIT NEIEAY
SWEEP( 17 ) 45115 1240 np%6/0ut =gnponn 130ung 4o gdyn Nyls9s
SWEEP( 18 ) 4505 1240 a1n2 ! 090900 100000 gnpngn nplsay
SWEEP( 19 ) A505 1240 Y10k —ULABOUA NG nd JNEANG foanng
SWEEP( 20 ) 65)5 124¢ a114/91 =035008 15000 Inygtus NpaRTr
SWEEP( 71 ) 5305 1240 1199/0" =48H00Y 150985 poLtia PERats
SHEEP( o 65N 17240 n126 701 =GACNGY 13030 p ARG LT
SUEERP( 23 ) 6509 £54" 2132701 =goudLA_Turery ongf AeAR4
SWEFP( 24 ) ASH5 12410 1136741 =geLaun 109N gy fuAG2y
SWEEP( 75 ) 6515 1240 n14470)1 “HAFANN P EAEAE pNoNn ACARRE sy

CNMPLETED T FLE § &)
1.0 A59% 1240 MQANZIL =GRty 100TLN A3 9 3SLY gt
2.0 51% 4247 AGNGLIT = gyt d 1R AEN A A0 133R17 50
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3,0 $9515 1240 n012/u1 =00NQOY 100N0N NENYNQ 08524 30
4,0 4595 1240 NQ18/03 =-0QNONO LNHODNAGCH NOAUND 378529 ©n
5.0 4505 124n Np24/J1 =n0NY0Q 1760OED nErong Lr3534 N
6.0 6595 124n "030/01 -000000 10yNLD NYOYNo 53%39 gn
7.0 6515 1240 N036/01 =-NQgNO0Q 1N0ONLN NErunnD NN3S44 g0
8,0 £5n5 124n Np42/01 -100000 1179n00 NPNCNY 0 8540 n
9.0 6505 1240 NN4B/01  =90000Q0 1N0PEN Nunyry 0nd85s4  gn
0.0 5505 1240 NNS4/01 =N0NQN0 102900 NDA0NY Jn 8560  0d
11,0 5505 1240 N060/91 =00N0N0 100070 NONONQ Ur3Se4 N
12.0 65105 1240 NP66/701 =70NYNQY 10006N IUN0T0 LY3S69 P
13,0 6505 1240 N72/91  =nQNpNQ 1n0rpn ApNANg 53574 o
14,0 69515 1240 NQ78/01 =1000N0 100000 NEYyNy ONE573 N
15,0 4505 1240 npR4s0t =000DOQ 109000 NPNJYIND (18584 gn
16,0 £505 124n NQ90/01 =00N0N0 10JI0YD NUNYNY UNESHEY  gn
17,0 6505 1240 nQ96/01 =00N0ND 100NHN ANNQNY r8S9R in
18.0 4505 1240 0102701 ~0pNnQNQ 1n0run 0aergod 0n3sy9e  ge
19.0 A505 12409 0108701 =40N0NQ Lnonygn Yunoag gronnd g6
20.0 6505 124n n114/91 =70uNON0 100060 AQNEGNY 2NYNn° oo
21.0 6575 1249 n1120/01 =300000 100000 A¢Ngny 4rgnL4  ¢a
22,0 6515 1240 0126/01 =320n000 1n0Nyd 0Ur0NY YIONL9 oo
23,0 A505 1240 n132/701 =-12000320 100602 AgraNd gnun24  gn
24,0 6575 1240 0138701 =3000nQ 100Nn0N UNLNY Unn29  gp
25.0 A515 1240 114491 =-200050 1920000 30NUND URenN34 N
SWEEPL 1) 6515 1240 DUNU/ZU1L =1%0000 10200y UNgNDY rpR4RY )
SWEEP( 2 ) 6505 1240 Ny96/01 =15%0907 109000 9N0UN 03474
SWEEP( 3 ) 6505 1240 Np12701 =150900 100000 GH500N0 P49 1)
SWEEP( 4 ) A£505 1240 ny18/01 =150109 19N0%0 ouranNgn NN3sBrda Ny
SWEEP( ) 6505 124n 0240 =1%0900 1400NG 0199302 ra35A9 o
SWEFP( 6 ) 6505 12406 nyIn/nd =1500U0 1UNuNY PNANGY A0TH1I o

<¢><o><o><a)<o><o)(o)(o)(o><o>(o><0>(o><9><o)<-><o\(o)(os<.)/.><,><,\( ),“\
TRACE 0OF C4LLS IN REVERSF NRNER

CALLING D ABSOLUTE ARG MENT ARGHF NT
ROUT I NS 4 LORATINY “ ",
.Fui)n, ¥3n n35740u NEI Y LPLLE NHT4D67 7RG,
EEEEa 153 176717 fuaLACANRING 15116773084
JLLEGAL CHAR IN DATA LW KR gApD FORMaAT
FRROR IN COLUM 121176 OF

SP3D TAPE TEST
TREAT ILLFGAL CHAR AS [FRD
CadoddadCodcar dcodCadCudadCadqadcad{ndcudCarcadlnpladCudad>{ 2> r%u>

SWEFEPC 7 ) £905 1240 Nyte/id 150300 10%0") UNuNAT [ORE19
SWEFP( 8 ) AH05 1740 nNyYdgru «15CA00 A0N0Y yYrAILr AGIL24
SWEFP( 9 ) 65n5 17240 Nyd8/y1 =1500N0 100y Urh g ra%529
SWEEP( 10 ) 6505 1240 Ny54/701 =150909 109070 066,769 P35 4 o
SWEEP( 11 ) 699 124n pb60/01 «159300 tyagng yhgrar aaIB ey
SWEEP( 12 ) 6219 1240 Nghe/ i =15,A00 130090 utgnyd fp3%as Yy
SNEEP( 13 ) 8505 L1240 ng?27u1 “1800En 16000 anaYun NE3hey
SYEEP( 14 ) 8505 174r ny’78/u1 =150200 1ung0g anaaea nyIsbhe
SWEFP( 15 ) 6319 1240 nyAdrsnt 1S90 1,000 YHeILY NYIBNY Yy
SI“EEP( 16 ) A9 17"" "u)u/l‘ '1“.)‘\.1 1004970 UAJ”'U" ﬁ.“".'\“q
SHE:P( 37 3 315 124" 967101 =3%0UN 120Ny 0309 NERBES )
SWEEP( 18 ) 6313 1740 H39270° =150007 1070N0 0"0%uN NRHIY
SWEEP( 19 ) 6305 1247 108/ S15GN09 100000 PnILT N5Rer e
SWEFP( 20 ) 69595 1740 N114/01 150000 10LN0NY GAANGA NLIBARS
SH&FP( ?1 ) A515 l’)’)ﬂ '\1)”/"1 -lguﬂiw" A,000 yrpnpn nn3hay v
SWEEP( 22 ) A30n3 L1240 N126/)1 180900 1079 ) Tna1g AET94
SWEEP( 23 ) 8515 1741 113271 =JRUMUE 177000 CNeI)n npRsty
SWEFP(L 24 ) £909 1241 N{3R/01 “18GAUN 1 A0A pngYgn nannd
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47




SECTION

1

2

4

TABLE 0 F GONTENT D

TITLE

SCOPE
APPLICABLE DOCUMENTS
REQUIREMENTS

3.1 CP Characteristics

3.1.1 CP Flow Chart

3.1.2 CP Timing and Sequencing
3.1.3 Storage Allocation

3.1.4 Data Base Characteristics

3.2 DISCRM Subroutine Characteristics
3.2.1 Executive Routine

3.2.1.1 Description of Executive

Routine
3.2.1.2 Flow Chart
3.2.1.3 Interfaces
3. 1.8 Listing

3.3.1 Computer Program Subroutine
OUTPUT

3.3.1.1 Description of Subroutine

OUTPUT

3.3.1.2 Subroutine OUTPUT Flow
Chart

3.3.1.3 1Interfaces

3.3.1.4 Listing

TEST DESCRIPTION

4.1 1Input Data
4.2 Output Data

48

PAGE

49
50

51

51

51

53

62

77

g
85




S ECT 4 QN 1

S CO0PE

This specification establishes the requirements for com-
plete identification and acceptance of the computer program
to be formally accepted by the procuring agency. EDP program
DISCRM was originally written by the Convair Aerospace
Division of General Dynamics for use with an IBM 360 compu-
ter system under Contract F30602-69-C-0164; however, the
necessary changes have been incorporated to make the program
compatible with the GE 634/645 computer system at RADC. This
documentation has been prepared in accordance with RADC Com-
puter Program Detail Specification, 28 January 1968.
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SRECTIOR 1
APPLICABILE POCUMENTS
The documents of exact issue shown, form a part of this
specification to the extent specified herein. 1In the event
of conflict between documents referenced here and the contents
of Sections 3, 4 and 5, the detailed contents of Sections 3
through 5 shall be considered as superceding requirements.

GE-600 Line FORTRAN IV CPB-1006G

GE-600 Line FORTRAN IV

Subroutine Libraries CPB-1620
; GE-600 Line General Loader CPB-1008F
GE-600 Line System Editor CPB-1138C
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SECTION 3

REQUIREMENTS

Computer program DISCRM was developed for the purpose
of extracting discriminant data from Equivalence Class data
made available from computer program SPECT. The Equivalence
Class Method of compactly and efficiently storing radar
signature data is described in '""Radar Signature Investiga-
tion Vol. II - Target Classification', RADC-TR-70-257.

3.1 CP CHARACTERISTICS

Computer program DISCRM extracts three primary discri-
minants from the Equivalence Class data. These include (1)
Equivalence Class Category, i.e., number of significant
peaks in a signature, (2) maximum target radar cross section
in the signature and (3) maximum separation between signi-
ficant peaks in the signature. These discriminants repre-
sent a measure of target complexity, target size and target
length respectively. Computer program DISCRM, which con-
sists of an executive routine and subroutine OUTPUT, is de-
scribed in detail in the following paragraphs.

3.1.1 CP Flow Chart
Figure 1 depicts the overall flow of the CP.
3.1.2 CP Timing and Sequencing

Run time for the sample problem was approximately 0.78
minutes.

3.1.3 Storage Allocation
26K words of memory were required to load DISCRM.,
3.1.4 Data Base Characteristics

Card input data containing equivalence class information
is card output of computer program SPECT.

3.2 DISCRM SUBROUTINE CHARACTERISTICS

This paragraph contains the technical description of
the computer program subroutines identified in paragraph
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FIGURE 1 OVERALL VIEW OF DISCRM
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3.1 of this specification. The instruction listings con-
tained herein by inclusion or reference specify the exact
configuration of DISCRM. DISCRM is written in FORTRAN IV
language for use with the GE 635/645 computer system.

3.2.1 Executive Routine
The executive routine of DISCRM is responsible for (1)
reading and testing card input data, (2) forming the dis-
criminant data and (3) transferring output data to subrou-
tine OUTPUT.

3.2.1.1 Description of Executive Routine

The user of DISCRM has the ability, through card input
data, to (1) select the target region from which discrim-
inants are formed and (2) to select the dynamic range of
the discriminants. The value obtained by subtracting the
variable DBDOWN (expressed in dB) from the maximum peak in
a radar signature expresses the lower bound below which
peaks are not to be considered. The variables RLOW and
RHIGH express the minimum and maximum range respectively
that is to be considered in obtaining the discriminants from
a signature. RLOW and RHIGH are expressed in inches rela-
tive to the position of the 0dB radar cross section refer-
ence. These variables are illustrated in Figure 2.

The discriminants extracted from the target signature
data are (1) EQCL; the number of significant peaks in a
signature, (2) SIGMAX; the maximum target radar cross section
in the signature and (3) DLRMAX; the maximum separation be-
tween peaks in the signature. The procedure by which these
discriminants are formed is shown in Figure 2. These dis-
criminants are formed for every polarization of interest.

3.2.1.2 Flow Chart

A flow chart of the executive routine is found in the
following pages.

3.2.1.3 Interfaces

3.2.1.3.1 Input Data. Input data is entered via punch-
ed cards described in the following paragraphs.
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CARD 1

CARD 2

CARD 3

CARD 4

*CARD 5

VARTABLE DEFINITION

DBDOWN Dynamic range of data to
be considered

RLOW Minimum range (inches)

RHIGH Maximum range (inches)

TGTID Target identification

FREQ Measurement frequency (GHz)

NPOL Number of polarizations

NBRTG Target number

NWDS lLast point of search for
peaks

THOLD Threshold value

IRO First point of search for
peaks

THINC Aspect increment of data
(deg)

DRANG No. of inches/digital sample

POLID Polarization identification

NASP Number of aspect angles

THETS First aspect angle (deg)

THETE Last aspect angle (deg)

NVOID No. of void regions in an
otherwise continuous aspect
sector

VOIDL(I) First aspect angle of void
region (I)

VOIDH(I) lLast aspect angle of void
region (I)

I =1, NVOID

60

COLUMNS

1-10

11-20
21-30

1-48
49-55
56-60
61-66

1-6

7-16

17-26

27-36

37-46

1-12
13-18
19-25
26-32

33-36

S



~T—

**CARD 6 COLUMNS
THETA Aspect angle 1-10
ICK Void region indicator
=0; in void region
=]; not in void region 11-20
NPN Number of peaks and nulls 21-30
EC Number of peaks 31-40
IJPOL Polarization number 41-50
**CARD 77
INPN(T) Peak/null indicator
=1; Null
=2; Peak 2o A aim
RR(T) Location of peak/null 3-8,
(inches) 16-21...
SS(1) Magnitude of peak/null 9-13,
(dBsm) 22-206. ..

I=1, NEN

* Card 5 is not needed if NVOID = C
+ May require more than one card if NPN >5,
** Cards 6 and 77 are repeated for each aspect angle.

Cards 2 through N are punched card output of computer
program SPECT.
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3.2.1.3.2 OQutput Data. Discriminant data is trans-
ferred to subroutine OUTPUT for output.

3.2.1.3.3 Subroutine Called. Subroutine OUTPUT is
called by the executive routine.

3.2.1.4 Listing

A listing of the executive routine is found in the
following pages.

3.3.1 Computer Program Subroutine OUTPUT
Subroutine OUTPUT has the function of printing and
punching onto cards the discriminant data. Subroutine
OUTPUT is written in FORTRAN IV language for use with the
GE 635/645 computer system at RADC.

3.3.1.1 Description of Subroutine OUTPUT

In subroutine OUTPUT, the discriminants EQCL, SIGMAX
and DLRMAX are printed and punched onto cards for each as-
pect angle and polarization of interest.

3.3.1.2 Subroutine OUTPUT Flow Chart

A flow chart of subroutine OUTPUT is contained in the
following pages.

3.3.1.3 Interfaces

3.3.1.3.1 Input. Input to subroutine OUTPUT consists
of the variables in common blocks 1 and 4.

3.3.1.3.2 Qutput. The output data is described below.

CASE 1: No. of polarizations =1

CARD 1 VARIABLE COLUMNS
THETA 1-6
EQCL 11-15
DLRMAX 16-20
STGMAX 21-25
CARD N
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¢ DISCEM 1

C PROGRAM

C*e##®* PEYTRACT DISCRTIMINANTS FROM SXGNATURE DATA
COMMON/nLCdK1/ THETAIG ,2), ECCL(4D00,2), DLRYX(407,2),
1 SIGMaX(U4  ,2)
COMMON/RLOCK2/ R{400,1°,2) , S(40C,10,2)
COMMON/ELOCK3/ INPN(3 Y , BR(30), S8(30), XPN
COMMON/RLOCKUW/NPOL,NaASP(3),1ID
COMFON/BLOCK7/ TGTIN(4gf ,POLID(3)

¢
DIMENSTOQON
1 THETS(2) , THETE(3]
3, VOIpL(3) , VOIpH(3)
g
[
¢
¢

12 CONTINUE
REaD (5,7 0) pppO¥WN, RLOW, RHIGH
1080 FOFMAT(6F1 , ¥

READ (5,103 TGIID,FREQ,NPCL,NBRTGT
1063 POBMAT( UBR1,P7.2,15:,I6 )
Tp = NpRTGT*1. 7+ 3
25 COKTI””E
2C CONTINUg
WRITE (6,7 03Y TGTIDWFREQU,NPULWIERTGT,ID
WRITF(-3,7 03} TG6TIn.FREQ,NPOL,N¥BRTGT,ID
75¢3 FORMAT( U4BR1,P7.2,35,16, TH P ,I6)
0 & It * i
READ (5,1004) NW)S,THOLD,IRC,THINC,DRANG
1604 FORMAT( 1I6,F1.. o110,2B12. )
WRITE (6,7 O4Y NWpS,THOLD,IR-4THINCsDRYNG,ID
WRTTF(-3,7 0LY NW,S,THOLp, IRC,THINC,pkANG, Ip
¢l FORMAT( I6,P1.,1,T10,F:0,1,F10,2,23X, 7H P I8}

DBLOWN = A®S(DBDOWN)
WRITE (6,7 01) DBDOWN, RLOW, RHIGH

72¢1 FORMAT (3 ¥ (OYSIHER ONLY FEAKS LESS THAN,F5,1,2°'H pE pO<N ANp “ET
IWEEN,F™, ", 7H ANn ,F7,1, 8K INCEES )

1IN N

N

IP =
130 3P = . IF +
20 = 53 #1
READ 551103 POLID,NRSP(IP),TLFT‘(I?),THETE(IP)'NVOID
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C

It

7030

1011
80
7011

b«

7012

7015
142

1020

1021

C

FORH‘\T( 3§~ .I?p 2F7 9. Iy

WRITE(<3,7 1Y POLYD, NpASP(IP), THETS(IP), THETE(IP),NVOID,ID
WRITE (697 1 T POLIDsNASP(IR),THETS(IP),THETE(IP) ) VOID,ID
FORMAT( 3K%,16,297,4,16,37x, TH ¥ 7 18}
IF( NVOID +EQ. ) GO T0 112

READ (5,1 117( vorpl(J).VoIpH(J)sJ=1.NVOID )
FORMAT ( 1 F6. )

GO TO (5 ,f0,7 o8 ,90).NVOID

WRITE (6,7 1'% (voIpL!{J), VOIDH(J)»JI=1,NVOID)
WRITE(43,77 117 lvorpllJd), VorpH(J),J=1,NVOZD)
FORMAT ( 2F6,1, SuX,7TH P.16)

G0 TO 112

WRITE (6,7 12§~ (VvOIDL(J), VOXDK(J),Jd=1,NVOID)
WRITE(43,7 127 (vorpLtJd), vorpH(J)sJd=1,NVOXD)
FORMAT ( 4F6,1, 42X,7H P.16)

68 To iy SEE =

WRITE (6,7 13y (voIDL!J), VOIDH(J)eJ=1,NVOID )
WRITE(%3,7 13T (vorpLtyJ), VorpH(J)sJ=1,F¥Vulp)
FORMAT ( 6F6,1, 3 X,7H Fa16)

GO TO 712

WRITF (6,7 147 (vOIDL!J), VOIDH(J),J=1,NVOID)
WRTTF(L3,7 14y (vorpiL{g), vorpH(J3y,3=1,NVo1p)
FORMAT ( 8F6,1, 18X, 7H P,I6)

GO TO 12

WRITF (6,7 157 (voIpll!Jd), vorpH(J).J=1,¥VOID)
WRITE(~3,7 15Y (vOoIpl(J), VorpH(J)s,Jd=1,NVOIp)
FORMAT (1'F6,1, 6X,7H PaI6)

CONTINUE

NPTS = NASP(%FP)

po 185 1II=1,NPTS

READ (5,1 2 §J THETA(III,IP),ICK,NPN,EC
123301

FORMAT( F1 , 39%X,T1:231 sF1 404110 )

WRITE (641 21 THETA(ILINIP),ICKsNEN,EC,IJPOL
FORRAT( 1 1,231 2¥3.09,110 %

IF( ICKX .GT, @ ) G0 %0 120
IF{ III ,EQ., 1°) 30 %0 135

IP( PBCcL{IIXé'»XIP) LEO, Vv,.} 80 TO 125
PO 1i5 LLL=1,1EC

P(III,lLL,TP) = R(III-",LLL,IP)
STIIT,LLL,IP) = S(TIY=",LLL,1IP)

EQcl (IIX,Iri= EQCL (III-1,1IP)
SIGMAX(III,IPY= SIGMAX(III-1,IP)
DLRMAX(IIX,IPf= DLRMAX(ILI-1,IP)

GO TO 17

120 IF(NPN +GTe 0 ) 50 TO 130
125 BQCL (ITI1,IP) = 0,
126 CONTINUE
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130
1630

1¢31
129

155

157
158

160

165

180
1€5

SIGﬂAX(EEI.IP) = THOLD
GO TO 1066

READ (S5, 1030)(T4eN{IY,RR(I),SS(I),X=1,NPV)
PORMET( ( "XoB5(T1, 26, JF5. ,1%3) )
WRITE (6, 031, (TUPN(IJ,RR(I)aSS(I),I=1,NPN)
PORFAT( ( "Xo5(I1,P6,1,F5. ,1X%}) )

CONTIVUE

BTIGPK = 55(1)

IF ( NpN EQ. 1) GO TO 75g

DO i 1 I = 2;NP"

IF (SS(IV .GT. HIGPK | BIGPK = SS(I)

CONTIVUE

CONTI"UE

BASE = BICPK = D3DOWN

InC ™

DO 16 I=1,NPN

IF{ INPR(I) .NE, 2 ) 60 TO 169

IF( SS(I) LLT. BaASE ) GO TO 160

IF ((FR(I) ,dF, RLOW) .ANL. (RR(I) .LE, RHIGH ))
GO TO 16

IEC = IEC * 9
R(III,IEC,IP) =RR(I)
S(ITI,IEC,IP) =S5(1)
CONTIVUE

EQCL(III,.IPY = IEC

I¥( IEC «1%: " ) 80 T0 126

JMAX =

SIGMAY(XIT,IP) = S(TI1,1,IP)

DO 162 IK=1,%EC

IP( S(TILT:IKRsTP) LB BIGHAXIZIIIHIP) ) 6O %0
SIGHAX(IIT,IP) = S(IIT,IK,IF)

JHAX = IK
CONTIVUE

IF( I“.C LT Z
DLRNAX(IITWaIP)
GO TO 17

DIRFEAX(IITLIP:

GO Tn 168
R(IIT+IEC,1IP) = ER(III»191IP)

"~

o 18

CCNTIVUE
COCNTINUE

CONTIYUE
CONTI'UFE

IP( 37 LT, LP § 30 Po 1V

65

65

GO TO
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270 CONTINUE

CALL QUTPUT
300 CONTINUE
GO TO |
END
SUBROUTINE OUTPUT
COMMON/BLOCK1/ THETA(40 ,2), EQCL(400,2), DLRMAX(L0042),

1 SISMAX(UOQ ,2)
¢
COMMON/BLOCKU/NPOL,NASP(3),1ID
¢
NPTS = NASP(1)
¢
¢
WRITE (6,20 U) ]
2000 FORMAT (///5.H THETA ECV pLRUXV SIGMXV ECH pDLRMXH SIGMX¥ )
¢
Go TO (10,20;20),NPOL
c
10 DO 12 I=1,NPTS
e W B, S
WRITE(6,27 170 THETA(I,4),EQCL(I,1)¢DLAMAX(I,1),SIGNAX(I,1)4ID
2010 FORMAT( F6.1sFSe 10 1Xs2(1X,F5.1)» 40X, TH P L,Is6)
WRITE(43, 0 J)THETA(TS1)sEQCL(I» 1) e DLRMAX(Ts»1),SIGNAX(I,»1)0ID
1020 PORMAT( FC,1pux,3P5.1, U41x, TH P ,16)
c
12 CONTINUE
RETURY
c
c
20 CONTIVYE
D0 3 1=1,NPTS
D = I8 * .1
WRITE(6,27207 THETA(I,1),EQCL(X,1)oDLRNAX(Z,1),SIGHAx(I, 1),
: EQCL(Zs21sDLEMAX(I,2),SIGMAX(I,2),ID
2220 FORMAT( FE 1375, 1,10 2(1X,F6,1)02XoFSq151X02( ‘XeF641)a13Xe TH
1 s16)
WRITE(43,1010)THETALI, 1),EQCL(T, 1), DLRMAX(T, 1),SIGHAX(T, 1),
1 ; FQCL(I,2),DLRMAX(X,2),SIGHAX(I,2),ID
1310 FORMAT( FE,134X,0P5,1, 26X, 7H P ,16)
c
30 CONTINUE
c
o
RETURY
E'D
MOLEL ¢/ 14 TWO SHPERES, ONE JpcK 9,70 . 1
59 =52.° 200 10 0¢51
VERT/VERT 9" N0 80,
0.0 " 3:% 4
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€0
123,6=53.9
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a

Tt
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155.0=53. ¢
173.L-53.a

Be-
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159.5-01,6

9.
1294 2=52.8
167.‘-38.6

100

02-53-
15g,5=~36.2
g & i
125,7=54 .4

53.9-)2 5
16,5
126.7-52t9
153.9=53,5

NN

nNN

RS

s N

N

[ S

13%.9-21,8 14 ,gebQ b4 2
164 ,7=46.7 2 168.3mb2,2 1
. 1 2.
136.5-27.¢ ’ 10 ,0all.g 2
1gl. 2-%6 B 2 167.8242,1 1
o 3.0
.5=21,5 ' 14 cpmb 1,5 2
g 2-&6 3 2 167.5%43.1 1
3.0
135.5-21.8 q 14 ,6.U2,0 2
1gl,7=Ug,3 © 1g7.p®43,9 1
' 11 5e 0
12¢.2=149,5 ' 129,7mlg,g 2
156,9=52,9 2 ¢ . 1e3g.8 1
L ) e
135,9-22,0 141, 1«43,5 2
16 06-45.7 : 17 .3~53.9
13g.5=21,8 * ?u Lo lmdl & 2
167.2=49,6 ' 16C.gw53, 8
1 41 4,
136.5-21.9 1 1“‘.6-“5.U 2
15g.5=45,9 ° 1gZ, 153,41
7 3,0
1}605-22 "8 1“2.1.“7.9 2
169.3=52.9
“ e
136.5-22.1 142,6w50,8 2
162.6=4745 2 lghozwlg,2 1
y; 3.0
136.§-22.2 U2, 1e45,¢ 2
168.8=53,0
: 9 Lol
13g.9=21,¢ 11 Tebd 8 2
163, 1=+48,8 2 ’6*.7-“8.0 1
7 L
17g.9=21,9 = 14 ,gmbl,7 2
16G.3=52,9
13g.9=21.9 TH g, g 2
168-3—)“07
: 8 3, "
136.5-:1.7 14 .Eq“f.e b
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,
146,2-23,"
158,5=42,7

1
122, 1=81,1
160,6=52,+¢
18642=52,"
1
152,4-22,2
179 «23=B3, ¢

-

152,4=-23, 1

1
133,9-50,¢
170,8=52,F
191.9-52|‘

1
159,0-50,¢

1
18ge2=29,

“

132,4=U49,¢
172'“-53.3
190,3-53,°

1313+831,2
155,4=-48,¢
182, 1=81,3

185,2=30,7
164 ,7=52,°%
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N

N

AN

N

N o EES

N

- N

N

=N

‘47 ,2m21, 4
16“-7.3206

.’“5.7-2105
16507."6'2

143,6w'7,8
477.0-?305

1“7."21-9
169.3~52.6

1“8.3.‘9.1
162, 1952, 2

126,2-3106
"63.6"50.5

‘6, '1W':\'1'3
'8-,1=50.9

161,6w5046

1’47.2-‘605
'75.4=53.0

'6‘..1.‘9.2

.u8'3-21'7

“35,9«+9.9
'76,3253.7
‘92.9"’3‘2

138, 4n52.8
.57.5'“5-9
184,753, 8

‘He,T=3i4 .8
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83,.C ! ) 4 & 1
108,2=52.9 2 127,2-48,9 2 147,215.86 1 159,0-49,7

2 2 2 161,6=48,0

177,5=52.3 2 183,7=-47,4 * 189 ,3e52,8 1 194 ,4=52,¢L

84,0 1 6 2.9 1
120,0=53, . 2 14¢.7=17.3 ¢ 157,5e46.5 2 159,0-45,€ 1 167,8m53.1
181,1=53.4

85,0 1 6 2.0 1
13209-53-8 I 13705-5208 ? 15 .8.23l6 ’ 153.“'““.L 2 15“.9-“303
158.,0=52.4

86.C L 13 85" 1
110.3=53,5 2 123,6=48,9 2 147,2=15,9 1 159,0-U8,% 2 161 ,6mcg47
164e¢7=5 .4 2 166.2=49,7 ' 168.3»51,2 2 1§9.,8=50,1 1 173,4~53,0
178.0=52.7 2 183.1-:8,2 ' 188.3e52.6

87.C 1'7 8'7 1

10842=53.3 | 111.8=53,3 2 114, ,4mg1,8 1 117,5=52,¢ 2 "22,6%49.7
12642=51,4 2 128.8=-50,1 2 134, ,9el9,¢ 1 136.5-g0,5 2 W7.,7%"7.7
156,5=07.4 2 158,5=48,1 * 166.2053,2 2 16€8,3=51,2 1 177,3w53,1
199,5=53,1 2 194,4=-55,13

88.C 1 7 3,0 1
139,5=53,5 2 149.8=23,8 ' 152.,9e4B8,0 2 154,9=HU,5 1 157 ,0«50,3
159,0=48.7 1 162.6=-53.8

89,7 ' 12 ,0 1
112,3=52.8 | 134,4=50,0 2 114G, a@1heB 1 156,0=89,7 2 ¢ ,1%»<7.3
168¢3=51.8 2 169.8=50,1 ' 172,9w52,9 1 197,0-53,5 2 1gl,2%i9,.¢
188¢8=33.8 1 193.9=52.9

90,7 14 3 1

109.3=53.4 2 129.7=4g.5 = 12g,3el9.0 2 130,8=Ug,0 2 1h7,2m%g.1
159,0=46.3 2 158.5=43,9 16 «g@49.2 2 1g2,6-48,7 *66,2w3?.5
167¢8=5 .3 1 171.3=52,9 ~© 179,0w53,0 2 194,4=55,5
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o

CASE 2: No. of polarizations = 2

CARD 1 VARTIABLE COLUMNS
THETA 1-6
EQCL (POL. 1) 11-15
DLRMAX (POL. 1) 16-20
SIGMAX (POL. 1) 21-25
EQCL (POL. 2) 26-30
DLRMAX (POL. 2) 31-35
SIGMAX (POL. 2) 36-40

3.3.1.3.3 Calling Subroutine. Subroutine OUTPUT is
called by the executive routine.

3.3.1.4 listing

A complete listing of OUTPUT is contained in the follow
ing pages.
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SYURROUTIME QUTPLT
COMMON/BL UCKYI/ THETA(40(0,2), EQCL(AUN,2), DLRMAX(4ry,2),

1 CICMAX(400,2)
C
COMMON/BLOCKA/MPNL,NASP(3),1ID
G
MPTS = NASP(1)
C
c
WRITE (6,2700N)
20Ul FORMAT (///501 THETA FCY DLRMXV SIGmYy efd  DLohiXH STGMXH
~
GO TN (16,2y,20),.NPOL
~
1C No 12 121,MPTS
) 0 L R, |
WHRITE(A,2010) THETACT 1) ,EQCLCTI»1)sDLRMAX(T,,1),SIGMAX(I,1),1ID
2710 FORMATL Fo.1,FS5,1,1Xs2(1%,F6,1), 40X, 7H P16}
WRITE (43,1000 )THETACT,,1),ENCLCT 1) DLRMAX(T,1),SIGMAY(T,1),]D
16U0 FURMAT( FO.1,4%X,3F5,1, 41X, 74 T T
1 17 CuNTIwmnE
PETURN
r
s
7 CuUNTINUE
P 30 21 ,MPTS
B0 S i |
Wh I TECE,2020) THETACL 1),EQCLET ;1Y sDULRMAXCT o 1) -SIGMAY(T3Y)
7 - ENCLCY42) o DLRMAY (] 42),STGMANC(T,2),10
202 FURMATC FO.AeFS Y ¥Ry @C01%sF8 1Yo Z2XoF5 T s ¥ X 8C1X,F6. 15, 18X, TH
1 216)
WRITECAZ, 1010 THETAC L 1) EQCLE 1) o DERMAY UL ;1) -S1GMAXL 310
] ENCLCTa2) o DLRMAXCT ,2) s SIGMAY(],2)41D
1510 FUORMATC Fb,1s9Xs6F5,1, 264, 7 P ,l&)
c
S CONTINUE
.
-
RETURN
Fob
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S ECTELEON 4

TEST DE SCRIPETON

A test problem was run on the GE 635/645 computer for
the purposes of debugging computer program DISCRM. A de-
scription of the test problem is presented in the following
paragraphs.

4.1 1INPUT DATA
A complete listing of the input data for the test

problem is found in the following pages. The format of the
data is described in Section 3.2.1.3.1.

Card 1
DBDOWN 28.0
RLOW 134.5
RHIGH 165.0
Card 2
THTID Model 6/14 Two Spheres, One Jack
FREQ 9.0
NPOL 1
NBRTGT 1
Card 3
NWDS 450
THOLD -52.8
IRO 200
THING 1,0
DRANG 0:51
Card 4
POLID Vert/Vert
NASP 91
THETS 0.0
THETE 90.0

NVOID 0

77



Card 5
THETA 0.0
1CK 1
NPN 7
EC 3.0
TIPQL. 1 4
Card 6
INPN(1) 1
RR(1) 122.6
SS(1) -52.8
INPN(NPN=5) 1
RR(NPN=5) 154.9
SS (NPN=5) -51.8
card 7
INPN(6) 2
RR(6) 162.6
SS(6) -28.6
INPN(7) 1
RR(7) 164.7
SS(7) -46.7
Card N

The input data of importance to DISCRM is:
1. Model 6/14 two spheres, one jack
2. One polarization: Vertical/Vertical

3. Peaks more than 28.0 dB below the maximum peak
in the signature are to be ignored.

4., Only peaks between 134.5 and 165.0 inches are to
be considered.

5. 91 aspect angles are to be considered: 0 to 90
degrees.

78




28.

0 13440

MODFL 6714

450

VERT/VERT

i
2

0.0
122.6=52.8
162.6-28.¢

1.0
123.1-52.8
163.1-29.4

2.0
124.,1-52.7
162.6'3100

3.0
1?3.6'5301
1€61.1-35.¢

4.0
122.6'5“.0
149, t-29,3
170.5-5106

5.0
124,1-52.9
157.0-5303

6.0
123.6=53.7
162.6-52. 0

7.0
125.2=-54.0
156,0-53.9
173.“"53.8

8.u
12525247
159.,5-41.0

2.0
126.2-52.8
160. 1'3”.6

10.0
126.,2-53. U
159.5-36.2

11.0
125.7=54. 4
160.1-35.4

12.0
127.,2-53,2
1€1.6-33.5

13.0
1?7.2-530[’
161.1=32.3

14.0
126.2-53.1
1F0.6-31.3

15.0
127+s2~5242
15349-52.5

16.0
12647=52.9
153+49-53.5

17.0
127.7-52,3
161. 1-26.7

BN O =N BN

- N

n N

- N - N

-

155.0

TWO SHP_.RES,
-52.8

200
91 0.0
1
135.9-21,3
1obe7-4647
 §
136.5-71.6
1bb.2-06.d
) 4
13605'?105
1542~ 643
1
136.5"1.%
10‘0.7'06.5
1
126.2-49.5
154.9-52,7

1
135.9-22,0
1oleb=+547

1
136.5-21.8
167.2=1+3.06

i
136.5-21,9
129.5-45.9

1
13605')70“
169.3-,2.9

1
136.5‘32.1
162.6-47.5

1
136¢5=2242
i68.8=,3,9

i
136¢5=2140
1b3el1=-4443

i
136.5=-21,9
109.3--2.9

1
136¢5=21.9
168e3=r467

1
L3645 =21 0
16€e2=530 4

1
13&.5' ’1.5
161.1=29:3

1
137."'{1.6
162. 1")715

1
136¢5=2149
16647~ 341

OnE JACK
1.0
90.0
7 3.0

1
2

1
2

1
2
1
2

i
1

A
1

&
1 141.6-45.4 2
1 162.1-53.4 1

140, 6-40e4 2
168,3-42.2 1

7 3.0

130.0'“0-6 2
167.6-42.1 1

¢ 3.0

140.6=41.5 2
10708'“3-1 1

I 3.0

140.6=42.4 2
167 .8-43.9 1
5 % |
1 127.7-49.6 2
2 10101‘3”.6 1

5.0

8 3.0

141.1-643.5 2

17003'53'9
L] 3.0

14101644,y 2

159.8-53.8
4o0

’ 3.0

142.1-47.9 2

9 kel

142¢€=50.8 2
16442=406s2 1

7 3.0

142¢1-4540 2

9 4.0

1+1.1-43.8 2
164e 7=48.0 1

7 3.0

14Ne6=42,7 2

7 3.0

140.6=41.0 2

] 3.0

14046=41.3 2

17143=93.6
4 3.0

140 6=42.5 2

iobe 7'53.5
94 3-0

140e6=45.5 2

106¢2=53.8
4 3.0

141.1=45.7 2
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1

1

1“6.3'2601 1 154.9-51.8

171.3-53,.2
i
148,3-25.9
170.8-53.6
1
1‘08-6-27.1
171, 3-54,9
1
148.8-27 .4
170.8-53.5
1
137.0-22.6
156c2=47 o4

1
147.7-30.3

1
148,3-31,.3

i
148,3-32.5
166.2-53.5

1
148.8-34.3

1
148.3-35.5
109.3-53.1

1
1‘06.2'35.0

1
148.,3-32.7
109,8-53.9

1
148,3-32.06

i
148,3-20,0

i
147.7-29.0

1
147.7-26.9

1
148.3-25.9

1
1484324 ow

(=

n

15“0“'51.6

154.9-52.1

154.9-52.3

1“006‘“206
168¢3-4b.1

1540 4-53.3

154.4-53.9

154.4-53,4
171.3-55.2

1544951 .5

15449-50.3

15“0“'“80?

15309'“8.‘0

154e4-4R .4

152.9-49.1

153.9-50.8

153e4=52.3

15249=52.8

15!09’5109
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nN e

A

T At N = = pa

[N
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18.0
126.2-53,0
1e1.1-25,8

19.0
121.1-53.6
153.“'“8.2
175.4=54.7

20.0
125.2-53.7
161.6-24.4

21.0
147.5-53.3
1€0.6-24.6

22.0
1175-953.3
160.1-24.2

?3.0
112.9-53. U
1280.2-51 7
160.6~-23.3

24,0
115,9-53.3
1€0.6-22.5
180.1-54,1

25.0
113.“‘53.7
137.5-21.%
171:9-53+1

26.0
111.8-52.8
160.6’21¢b
182, 4-52.9

27.0
112.3-52,.8
129,5-41 .4
174e4~54L. 4
1?3.?’50-0

28.U
1175530
168.3~18.4
182.1-53.0

29.0
114,4-52.9
147.7-19,.8
173.“-5300

30,0
111.8'55.6
1287 7~52:3
160.1'2“.6

31.0
11700’5505
147 ,7=21.8
17209'5300

32.0
123.5'53.3
1L7.2-22.3
18“.7’7306

33.0
119.0'55.”
1‘0.6‘40-g

- N

A e — - n = N = NN - N

n

NN

1

1
125.7~53,1
16006"‘.7

1
13700‘2106
170.3+53.8

1
130.5-21.7
1?800-)*c0

1
136.5-21.4
1670”‘)1.“

1

1

=

1
2

b 3.0
137.0-21.3 1 140.0-43.0 2
156.2"3.8 : 3 17“.“-53'6
“.u
2 135.5‘20-8 1
1 1hHe7-52.9 1

11

9 3.0
140 04004 2
170.8-93.1 1
A 3.0
1#0.0‘38.5 2

183.7=53,1

3 4.0
141¢6=-34s6 2

1694 3-49,7
15

13

182.6=5049 1 185.2-53.0

1

1

194,4~-53,1
2

1

1

1

1

151.8=44¢3

|

1

Lu7.7=2245

15

12

14

1a

14

14

11

11

33

80

6.0

11444~-51,7 1 117.0-52.8 1
137.0-21,2 1 142.0=34.9 2
1678=5340 1 16808'5302 2
5.0

136452148 1 142.1=36.1 2
169.3-52.8 1 170.3-53.,1 2

6.0

121+1-51:6 1 123.1~52,3 2
141.6-35.4 2 148.3-18.9 1
173.4-5341 1 1B0e1=53.4 2
ka0

13705’2103 1 140.0=6¢1.5 2
17544~-53,3 1 180.6=53,3 2

8.0

119,0=527 | 119,5=53.0 2
147.7-18,6 1 151,3-4L3.+ 2
176¢5-52¢9 2 178.0~50.3 1
187,2~52:6 2 189,8=51.3 1
6e0

123.6-50.9 1 126.2-51.9 2
151¢8=41.4 2 160.6=22.2 1
18246=73¢d 2 184e2-50e4¢ 1
6.0

12U0eG=506e6 1 12341=5147 2
15244-4141 2 16061-23.2 1
1831+¢6%53s0 2 18G4 1*51s3 4
6.0

$15:6~53¢5 2 12046512 1
137652145 § 143.6-33:3 2
168.8-53.9 2 171,3-48.9 1
4.0

1204625445 1 12246=52.2 2
2 160«3*24eT 1

4O
126.2% 517 1 1284825241 2
152 4=4745 2 159.,0-24eb6 1

5.0
120.6-,244% 1 12301'53.2 1
1 151.8‘“50’ 2

1
1“8.5‘2209

1
140.6-42.8
171.3-52.9%

1
148.3-21.1
180.06-53 .4

1
147.2-20.9

1
147.2-20.3

1
117.5'53.0
147.7-19.6
173.“'“7.“

1
1“707‘20-1
172.“‘“7.5

1
12“.7'50.9
152.9-47.3
183.7-50.0

1
147.7-193.2
183.1'50.3

1
12201'500“
160.6-22.2
130.6=53.7
192.4-53.3

b §
136-0‘20.8
176.0-52.9
186.7-53 .1

1
137052142
16742=50.5
186-7'5301

1
12306‘52.3
1“7."20.2
174604-53 .4

&
137 s5-2L 0
166.2-53.6

1
157022142
1ok.7-52.9

1
125,7~53.1
15905-2507

N

== N

(=

N e

1530“'50.5

1“’-7‘21.“
172.9'“900

152.9-44.8

152.“'“307

152.4=G40Gek

120.0-50.8
152.9-46.5
175.4=52.9

152.“'“6'6
177.0-52.9

127.2-51.9
161-1‘2106
186.2=54.1

152.9-47.5
18602'52.6

13’.5’21.1
171.3-48.7
181.6-52.3

141.0-33.1
178.0-50.3

142.1-32.6
170.3-49,2

12602'510%
152.4~43.0

162.1=34.3
168.8-53.1

1“0.6'“0.8
17Ue3~-53.6

137:5+21.1
166-7'52.9
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1&9-3‘52-6
3440
126,2-52.¢
166e7-53,2
35.0
119.,5~-53.1
1647,7-22.0
36.0
11705'53.1
1“7.7'21.2
170.3'4QO8
37.0
121.1-51.7
1L2.1-32.8
167.8-50.4
2840
115.9-52.9
151.8-45,3
173.9-53.7
1€9,8-50,.,C
39.0
114.4-23.1
150.8-58.6
182.5-51.9
4n. 0
109:.3-52.9
146B8,3-19.¢
172.9-53.,4
L1.0
112. 3=53.1
1“7.7'1902
169.,8-49,9
L2.uU
139.,5-21.1
1E4.2=4B.72
194,4=49,7¢
4.0
121.6-51.8
1€2.1-47.3
1f2.6-52.8
44.0
113.9-564.4
142.6-32.5
45.0
t[&.ﬂ-53.b
1£2.9-36. b
4o6.0
129,0-2C.8
1€1.b6-50.9
186475247
4740
1150“'33.9
129,5-20.9
1E3eb=wbe 7
160e3-51.0
LB.U
116,5-52.9
1L3,h=31,9
163.6=405.0
La,

e T S )

) e

-

- - [N

e e AN -

NN

1/0.0"‘6.7 1 17800'5305

1

Lo 3.0

138e0-21e9 2 148.3-21.9 1

1

10 5.0

12602=3046 1 127.7=51s1 2

152e4=4048 2 159.0=26.0 2
p 5.0

1Z26,T=31e0 1 1264 7=51s7 2
1914 8=4+3¢7 2 159,0-25.7 &

g

172.‘0' ;3.1
1

13 6.0

123:1-52.6 2 125.2-51.2 1

148432065 1 121.8=45.4 2
169¢8=94¢l 1 175.4=53.0
17 6.0
12241 -52.7 2 138.5-20.8 1
159.0-24¢1 1 163.6-49.,9 2
16106'5303 2 1%3.7'51.6 1

1

192,9=53.1
1

1% 4.0
121.6-53.0 2 125,2-50.5 2

159¢5=22¢5 1 168¢3-51.3 1

1

12 50

125.7-50e4 1 128.8-51.3 2
151 3=57:s% 2 159¢0=22.6 1

179. 0")3.5
1

1

15 6.0
124,7-50.3 1 129.3-50.2 2
151.8=40e6 2 1584¢5-23¢4¢ 1
171¢9=52,7 2 173+9-49.0 1
11 6410
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1

16%,8~.2406
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12 5.0
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15R¢0=7447 1 155¢7=52¢0 2
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170, 3-49.0

1
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165.7-53 3

1
12T 7=52 5
160, 1-25.2

1
142.1-30.5
165-2'“3.3
186,2-52.9

2
159.0-20.8
171.3-53 «4

1
139.0"20 o4
167.8~51.2

4
139,0-20,.3
166.2-53 .0
177.0'52-9

1
159, 0=-23.+3
17063253 8

1
151.3'“006
176.0-50.5

1
12¢«7=52:45
158.0-23 .4

1
143.5-29.1
109¢3-48.7

1
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182.0-5345

1
12141=51:9
157¢5=2% o
184e2=53 .0

1
125425147

157:5-24.1
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141.0-32.8
173.4-53.56
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168.3-54.6
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1647.7-2003
169.,3-51.5
187.2-53.1
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170.3-47.5
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189."53.2
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128.8-51.3
157.5-23.5

1
125.2~51 40
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1,50“'53.7

1

140.0-20.9 ¢

163.1-48.1
181.06-53.2

1
143.0-30.5
168,3-49 .1

1
140.0-20.9
162.6-52.8

1
161.,1-21.0
162.6-47 .1
1660;-5305

1
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|
179+5=53.2 2
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1
126.7-=51.8
155, 4-2544
1744 4=53,7

1
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1
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162.1-50.9
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4.2 OUTPUT DATA

The output for the sample problem may be found in the
following pages. The first part of the output is a listing
of the input data. The second part is a listing of the re-
sulting discriminants calculated from the input data. Only
one polarization was examined (Vert/Vert). The listing con-
tains the discriminants (1) equivalence class (ECV), (2)
maximum separation between significant peaks in the signa-
ture (DLRMXV), and (3) maximum target radar cross section
in the signature (SIGMXV) for each aspect angle (THETA) for
Vert/Vert polarization. If two polarizations were examined
the discriminants formed for the second polarization would
have been listed in the appropriate columns.
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SNUMR = 102%1, ACTIVITY # = n2, REPQORY CODE = 06,
MODEL ©6/14 TdQ SHPERFES, ONE JACK 9.00
450 -52.0 200 3 0 0y 5
CONSIDER ONLY PFAKS LESS THAN 22,0 DY DOWN AWND RETWFEN
VERT/VERT 91 ar; 9G., U 0
Q. i 7 3.0 1
1 122,6-52,8 2 135,9-21,8 1 140.6-40,4 2 148,3=26.1 1
2 162,6-2R,6 1 164,7-46,7
1.0 1 7 $.,0 1
1 123,:31~52,8.2 136,521,686 1 140.9~40.6 2 148,3-25,9 1
2 163,1-29.4 1 164,2-46,8
2.0 - / $.0 3
1 124.1=52.7 2 136,928 Y 14006418 2 140, 8~272 4
2 162,6~31,0 1 165,2-46.38
3.0 s 7 3.0 1
2 $25;6-53,1 2 136,5~21.8 1 140.6-92,;¢4 2 148.8=27.4 1
2 161,1-35,6 1 164.7-48,5
4,0 1 11 5.0 1
1 122,6-24,0 2 126,299,595 1 127.7-49.6 2 137.0=202.6 1
€ 149,3729:3 1 194,952 2 161.:1~38,8 1 166.2-47,4 2
1 170,8=-53,4
50 1 o S0 i
1 124,:1+92,9 2 135.9=22,0 1 $91.1-43;5 P 147,733 1
1 157,0=-5983,3 2 160.,6-45,.7 1 170,3-5%,9
6.0 1 o S0 i
1 123,6~53.,7 2 136.,5=21.8 1 181,1-44;4 2 148.3»%1.38 1
1 162:0-93,0 2 167,2=%9.6 L 169,3-55:%
y L p 1 | 450 1
3 129:2+54,f 2 136.,5=23.9 § 141;6+45.4 2 148,3-32.% 1
1 196,0-95.9 ¢ 159.5=45,9 1 162,1=53.4 4 166;,2-58.5 2
1 17514-9-’.9
8.0 L 7 3,0 1
1 125,2-92.,7 2 1836,5=22,4 1 142,;1=47.,9 2 148,8=34,3 1
2 159,5=41,6 1 169.3-52.9%
9.0 1 £l S,y d
1 1?5.“-3’)‘;: 2 '\s"-')'—?Z-l * ;4‘_.¢,_t)n'n > 143"‘_?5.3 l
e 260,1-88B,6 1 L&62,6=47.5 2 164,2-456.2 1 169,3-53.1
10,0 1 ;S 3.0 1
§ 126,253 .,0 2 136:5=22.2 1 14z.1~4%:6 2 186,2=35.0 1
2 159,9=86,2 1 tot,R=535,0
12+0 B El 4.4 i
1 12%,7-94.,4 2 138.5°R23:6 1 110.1=43:8 2 148,3=-32.7 1
2 1AU,1=85.4 | 163,1-98.4 ¢ 1Ah1,7=483,0 1 169,8=55,9
Td.B & / g0 |
1 127,@~D%,72 2 138,9=21.9 § 14).,0=42,7 2 148,.3=32.6 1
2 161,6-33.5% 1 169,3=-52.9
13.0 1 7 340 1
1 127,2-53,0 2 136,5-21.9 1 140.6-41,6 2 148,3=3(;,0 1
2 163 032323 1 1683947
14,0 1 (5] $.0 b
1 126,2-53,1 . $6,5-21.7 1 iu.0=41,8 2 147,7=-29,0 1
2 160¢6=81,3 1 106k,2-53.4 1 171,3=5%,5
19,0 1 § 3.0 ' 4
3 A2748+92,2 136,921,595 1 144,06~82:% 2 147.,72%6.,9 }
3 320,9=52 % 7 161.1-29:3 Y 166,.7=9%.3
16,0 t ) L 1
1 126,7-92,9 187.,0=25.8 L 140,6=45,5 2 14R,%-"9,9 §
1 155,9-5%.5 52512275 156 ,2=53,R
170 1 7 J.0 1
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ReCORE

1

134.5

154.9=51,

140 .6-47

166.:3-45,

154, 49,

158, 4=0%,

154,4-23,
171 . 5~25,

o 9=DY

)

L‘\q-“-i"’.

Y ,-.,')'

4=,

1

AND

COUNT 8 yun4ehy

P

P

19093

1unn4

169.0 1

(2]

1ynr3s

N
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122,7-52.,3
161,1-26,7
18,0
126,2-53,0
161,1-25,8
19,0
121,1-53,6
1530‘-‘80?
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2 162.6-4R,7 1

2 1Q8.3-5?.1 : &
lb b'o

1 175,7-53,3 ?

2 1%1.8-25.3 1

1 179.5-53,1 2

9 4,0

1 131,3-52.6 2

2 16201'49n2 1

9 4.0
2 117,2-15.,6 1
1 199,8=52.8 1

6 2,0
1 157.%=-46,5 2

- N No— N

"

6 2.0
2 18”08-2306 1

13 6.0
2 147.,2-15,9 1
L 16B.38-51,2 ?
1 198,8=-52,6

447 3.9
2 114.4-51,9 1
2 1%4,)=-49,6 1
1 1A6,2=538.72 ?

/ .9
;3 1‘{.)‘4“-” ?

12 4.9
2 laf,d-iﬁ,ﬂ 1
i 17&.”5709 1

14 7.0
1 124.3=49,n 2
P § 1’Jub‘49-2 2
1 l’”.o-ﬁs.” ?

91

’52-‘-,501

1
15309'50.5
17n,R=-52.8
191.9-52,6

1
15°on'%°o9

1
146,2-29.1

1
132,4-49,6
172,4-53.3
190,3-53,3

1
‘3103-:1.2
155,4-48.,9
182.1-51.3

1
145,2-30.2
164.7-52.8

1
15000-‘9.7
194,4-52.,4

1
159,n0=-45,48

1
153,4-44,4

1
150-0-480‘
16908“001

1
]1705'R2-9
15605"“.5
168'3"1-0

1
1b4.°.d‘.b

1
156.0-49.0
!,7.0-55,5

1
130.“'4800
102.6-48,0
1940‘-Sb|5

A e

[N

-nn

N

[N

1‘1-0'5”06

14’02'1605
175,4-53,N

161.1-49,?

144, 4-21,7

llJoy’do'Q
178,2=9%,7
192.9=-2%,?2
11404-b?.q
157.5-45,9
1“607'730R

146,/7-84,5

1A1.6-43,0

167.8-5%,1

154.7-43, 2

151 . 6=454,7
178,453,

122,4=49,7
14,01‘1707
173-(’9‘01

lH]_‘-Dﬁ.T

1")’&'3703
14, 0=¢7 A

142.2=1KR,1
15%,22%1.5
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SIGNATURE SUPERPOSITION PROGRAM
A36 Documentation

1. General. This exhibit is a documentation of Electronic Data Process-
ing (EDP) Program A36, Signature Superposition Program, produced under
Contract AF30(602)-67-0074 for RADC by the Fort Worth Division of General
Dynamics. EDP program A36 was originally written for use with an IBM 7040-
7090 direct coupled system; however, in this documentation the necessary
changes have been incorporated to make the program compatible with the GE
625/635 computer at RADC. This documentation has been prepared in accord-
ance with Electronic Data Processing SEDPJ Programs and Program Document -
ation, Requirements for Preparation of, Exhibit RADC-3010 of 17 January
1964.

2. Abstract. The purpose of this procedure is to perform the analytic
superposition of various generic radar targets using measured scattering
data. The superposition of these generic shapes produces synthesized
cross section and phase data for a composite radar target. The library
data processed by this procedure is obtained from nagnetic tapes produced
by procedure A24. The output of A36 can be obtained on magnetic tape and
on a printed listing.

3. Machine Definition. The enclosed documentation is written in Fortran
IV language using an IBM character set. This documentation is specific-
ally designed for use with the GE 625/635 computer at RADC.

4. Program Description. Figure 1 contains a simplified logic diagram of
A36. Basically, the program consists of a main program and a set of sub-
routines. These divisions are described below.

4.1 Main Program. The main program is used to call problems and
subroutines and to assign the correct unit designations to each of the
three library tapes which may be used as input.

4.2 Subroutine READT. This subroutine is used to read cross section,
phase, and azimuth data from the library tapes.

4.3 Subroutine FLFXR. This subroutine is used to convert the fixed
point library data to floating point for use in the main computations,
and to convert composite cross section, phase, and azimuth data back to
fixed point for output.
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4.4 Subroutine EXEC. This subroutine processes and accumulates
cross section and phase data for each shape and computes the composite
data for the composite shape.

4.5 Subroutine PL4020. This subroutine plots the composite data
as a function of aspect angle.

4.6 Subroutine OUTPR(6). This subroutine writes composite data
on Unit 6 Tor 1isting.

4.7 Subroutine OUTPR(8). This subroutine writes composite data on
the magnetic tape on Unit 8.

4.8 Subroutine ZEROS. This subroutine places zeros (0.) in a large
number of storage locations.
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6. Instructions to Customer - Procedure A36

6.1 Input Data
6.1.1 Library Data

1. Input library tapes are identified by a label of the
form XXXXXXA01 where XXXXXX is the job number under which the tape was
written by procedure A24.

2. Up to three magnetic tapes may be used for input
data. Tapes ca ot be switched or mounted during a production rum,
so the order i . hich tapes are designated, and the number of tapes
designated must be the same in all problem decks within a given run,

3. Format - BCD; Record Length = 14 words. Each record
represents one 80 column punched card. There is one file on the input
tape for each polarization condition for each generic shape.

4, Description of input file (by 'card")

Card 1
Column 1-80 Alphameric File ID
Card 2
Column 1-80 Alphameric File ID

Card 3 thru N+2
Same as for output file (see Section 6.2.1) except
column 78-80 contains A24.

6.1.2 Problem Data (Punched Cards)
1. Each problem deck consists of N+2 cards where N is
the number of generic shapes to be processed in that problem. These cards
must be numbered sequentially thru N+2 in Column 77.
2. The format of each problem is as follows (variable

names are explained under (3) below. An asterisk* beside a variable name
indicates that a decimal point should be used):

98




Card 1

Col
Col
Col
Col
Col
Col
Col
Col
Col
Col

Col

1-30
31-33
34-37
38-40
41-43
44

45
46-51
52-55
56-60

61-62

Card 2

Col
Col
Col
Col
Col
Col
Col
Col
Col
Col

11-16
17-19
20

21-26
27-29
30-32
33

99

COMTRG
NSHAPS
NPTS

IPITCH
IROLL

IPOL(1)
IPOL(2)
FREQ *
IDLTH

ITHTAO

NTAPES

IFILID(1)
NFILES(1)
BLANK
IFILID(2)
NFILES(2)
BLANK
IFILID(3)
NFILES(3)
BLANK
I0P(1)




Col
Col
Col
Col
Col
Col

Col

34

35

37
38-43
44-49

50-62

I0P(2)
I0P(3)
10PI(1)
10PI (2)
ISGMIN
ISGMAX

BLANK

Cards 3 through NSHAPS + 2 (One card per generic shape)

Col
Col

Col

Col
Col
Col
Col
Col
Col
Col
Col
Col
Col
Col
Col

1

2-4

5-8

9

10-13

14-17

18-21

22-25

26-29

30-33

34-37

38-41

42-47

48-53

56-60

100

IUN

LOCSHA

 AzSFT
NSHADS
ISHADW (1,1)
ISHADW (2,1)
ISHADW (1,2)
ISHADW (2,2)
ISHADW (1,3)
ISHADW (2,3)
ISHADN (1,4)

ISHADW (2,4)

DEE

BLANK




All Cards

Col 63-68

Col 69
Col 70-72

Col 78-80

Job Number (supplied by
Operation group)

P
Problem deck number

A36

All data beside which no * appears must be right adjusted

in the specified columns (except COMTRG, which is any combination

of 30 alphabetic and numeric-characters) without decimal point.

3. Input Variables

UNITS NAME
o COMTRG
. NSHAPS
- NPTS
Deg IPITCH
Deg IROLL
sa IPOL(1)
- IPOL(2)
GHz FREQ
Deg IDLTH
Deg ITHTAD
- NTAPES

USE

30 Character composite target id
Number of generic shapes for problem
Number of points to be processed
Pitch Angle

Roll Angle

Transmitter polarization (H or V)
Receiver polarization (H or V)
Frequency

Azimuth increment for processing (X10)
Initial azimuth for processing (X10)

No. of input tapes used

IFILID(N) Col. 63-68 of Nth input tape (File Tape ID)

101




R LS

inches

Degrees

NFILES (N)
10P(2)
I0P(1)
10P(3)
I0PI(1)
10P1(2)
ISIGMIN
ISIGMAX
IUN
LOCSHA
IAZSFT
NSHADS
ISHDW(1,J)
ISHADW(2,J)
RHO

DEE

IPHIZ

USE

No. of files on Nth input tape

1, write tape; 0, do not write tape

1, print; 0, do not print

1,plots desired; 0, no plots desired

1, plot amplitude; 0, do not plot amplitude

1, plot phase; 0, do not plot phase

MINIMUM ampl. for plots (x10)

MAXIMUM ampl. for plots (x10)

Input tape for shape (1,2,or 3)

File (of input tape) which contains shape
Processing will start at IAZSFTth azimuth
Number of shadow regions for shape (0,1,2,3,04 4)
Subscript of start azimuth of Jth SHADOW
Subscript of end azimuth of Jth SHADOW

Aspect Angle used for positioning generic shape

Radius arm length associated with RHO in
positioning generic shape
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6.2 Output Data

6.2.1 Magnetic Tape

1. Format - BCD; Record length - 14 words. Each record

represents one 80 column punched card.
tape for each composite shape.

2. Description of output file (by 'card").

Card 1
Column

Card 2

Column

Cards 3 thru N+2

Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column

Column

1-80

1-80

1

2-6
7-10
11-14
15-28
29-42
43-56
57-62
63-68
69
70-72
73-77

78-80

Alphameric File ID

Alphameric File ID

(where N= NPTS/4 +J; J=) if
NPTS=0 mod 4, J=1 otherwise)

Blank

1st azimuth value (degrees X10)
1st ampl. values (dBsm X10)
1st phase values (degrees)
Repeat 1-14 for 2nd values
Repeat 1-14 for 3rd values
Repeat 1-14 for 4th values
Blank

Six digit tape number

npn

Three digit file number
Five digit card number

A36
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T

6.2.2 Printed Output

The printed output of Procedure A36 consists of a listing which
is identical in format to the output tape described in 6.2.1. Each
printed line represents one tape record "card".
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——

nnonnnoaonan

2222

10

20

E W -

1
2

DB EWN -

N -

COMMON/P/ NSHAPS, LOCSHA, IFILE(42), IAZSFT, NPT, IUN, NPILES(12),

NPTS, IDLTH, NSHADS, ISHADW(2,4), FHO, DFE, IOP‘(2),
I0P(3)s COMTRG(S5), IBSFrLE, IPITCH, IROLL, IPOL(2),
PREQ, SQSGRE, SQSGIM, PH, ICQUNT, IDATA(3512,4),
TPDES(3), IPHIZ ,IEOF(12)

DYMENSION CRESIG(3610), CIMSIG(361 ), SIG(361 ), PHI(3€1Q),
THET(3610), xMSIG(3610), AMPHX(3610) ,
CARD(10)oXPAR(8),YPAR(B), X1(2), Y1(2)

EQUIVALENCE ( CRESIG(1), IDATA(1,3)),»
( CIMSIG(1)s IDATA(1,4)),
( THET(1), IDATA(1,1)),
( SIG(1)y IDATA(1,2))0
( PHI(9)ys IDATA(1,3)),
( AMSIG(41)s IDATA(Y,9))
( AMPHI(1)a IDATA(1,2))

COMMON ,/BLOCK1, THETAC,IDLTI
COMMON /BLOCK2/ SIGMIN,SIGMAX
CoMMON /BLOCK3/ IFILID(3), NRUN

NRUN = 0
PRINT 2222
FORMAT (S3H AT COMPLETION, SAVE TAPE ON UNIT 78 pS PER JOpB SHEET)

REWIND 08

REWIND 12
IFILE(12) = 1
REWIND 10
IFILE(10)= 1
REWIND 14
IFILE(11)= !
CALL ZEROS
NRUN = NRUK + 1
READ (5,1005) COMTRG)NSHAPS,NPTS,IPITCH,IROLL,IPNL,FREQ,
IDLTH,ITHTAQ,NTRPES, (IFILID(J),NFILES(J),J=1,3),
IpLTI, I0P, IOP?', ISGMIN, TSGMaX, IBSFLE
COKTRG =~= 30 CHARACTER COMpOSITE TAFRGET ID
NSHAPS =-= NUMBER OF GENERIC SHAPES T> BE PROCESSEL
NPTS === NUMBER OF pOINTS To BE REpL FROM T)APE(S)
IPITCH === PITCH ANGLE
IRQLL === ROLL ANGLE
IPOL(1) === TRANSMITTFR POLARIZATION (K OR V)
IPOL(2) === RECEIVER POLZRIZATION !H CR V)
FREQ === FREQUENCY (GHZ)

105




O

rna

FOLTH ===

IFILID{J) ===
NPILES(J) ===
I0P[Y) ===
Iop{d) ===

SESTRRRU. | | ll_.--

I0R1{Y) ===
108102) ===
Iscnxu - o
ISGHAX ==

X 0 === INITI " :
¥v,\#3s --= NUMpER OF INPUT T,Pz8 (1,2, O J)

ALIMUTH INCREMENT FOR PROCESSING
SINUTH FOR PRQECESSING

cOL, 6)~-68 OF JTH INPUT T)PE
NUMBER OF rILES ON JTH INPUT TaAPE
19 PRINT ColO PRINT

1) IAPE CeNO TAPE

1,71L07T8_  °,N0 $LOTH

ToPLOT S2GMa

1,PL0T PHpASE 0,DO NOT PLOT PH)S§
MININUN lxen‘ YarLUg POR PLOT
MAXIMUM SIGMA VAgUgp FOR PLOT

C,p0 WOT PLOT SIGH,

nkzncrnt\ay\nt)nctn

(e ]
*
-
L
-

11
12
3 06
13

1%

c.t.t

15

c"t'

Chene
Chenre

Conne

IRSPLE ==~ PLOTTING INCRENENT

IP (NRUN ;NE, 1 ) GO 70 1§
cHEck UNyY SETUPS LR
LeM = 8 & NTAPES

‘3 IUNIT = Y0,LXINM

Do
: !lADALIU'I?"QQ’% (cakp(I)eZ=1+10) : LiaL

READ (IUNIT,1000) {cpRplx)eT=1,6)
RgAD (XUNIT,1000) rrrler
Do 4 I ® 1,NTpPES
I* ( rFrsIn(x) EG, IFILEI )
GO TO 14
IFDES(I) = IUNIT
WRITr (6,3006) rrpesiz)
PORMAT ( 17)
NPILES(IUNIT) = NFILES(I)
REWIND IUNIT
GO TO 15
WRITE (6,2000) IPILEI, IUNIT
CALL pXI%
URITS ASSIGNED=<-EXECUTE PROBLEM ¢¢
IP(IDLETH +LE. O) IDLTH = 1
IDLTI » IDLTH
THETA = PLOAT(ITKTAO) / 10,0
SIGMIN = FLOAT(ISGMIN) / 10,0
SfGMpX = FLOAT(ISBMAX) / 10,0
Do ) NSHAPE ® 1, NSHpAPS
READ (9,2005) IUNGLOGSHASIAZSEFT,NSHADS ([ISHADW(I,J),Im1,2),J=1,4)

60 To 12

1, RHOyDEE, IPHIZ

If (IALSPT .LE, O) IAZSPT = 1

10N = IFPES(IUN)

SUBROUSINE READT READS DATA POR GENERIC SHAPE *¥

cALL READT(KERROR)

GO TO (1,2) » KERROR

ENTRY PFLOT(SUBR PLFXR) COAVERTS ppaTp 20 FLOATING PT,*e

CALL FPLOT

SOBROUSINE EXEC PROCESSES AND ACCUMULATES DATA FOR EACH SNARE *¢
CallL EXEC

ENTRY THSGPH(SUBR EXEC) CALCULATES COMPOSITE OF GENERIC SNAPES ¢°

106



CALL THSGPH

Ceees SUBROYUTINE PLLO20 PLOTS COMPOSITE DATA ON KADC PLOTTER
IPlIop(3),EQ. 1) CALL PLU4020

Céwee ENTRY FPPYXR(SUBR FLFXR) CONVERTS COMPOSITE DATA TO INTEGER **
CALL FPIXR

Cesde SUBROUTINE OUTPR(J) WRITES COMPOSITE DATA N UNIT J e+
Iy (I0R(2) +EQe¢ 1) CALL OUTPR(B)

“ IF (IOR(1) +Ege. 1) CALL OUTPR(6)

Ce+¥+¥ PROBLEN COMPLETE AT THIS POINT ¢+
Go TO 20

¢ 2e-p1L¥ REQUESTED GREATER THAN NO,oF FILES ON TAPE,

2 WRITE (6,1006) LOCSHAe NFILES(IUN), IUN

GO0 TO 10

Ceaene¢PFORMAT STATEMENTSe®eres

1 00 FORMAT (62X, I6)

1 01 FORMAT(10A6)

1 05 FORMAT(5,6,I3,I4,213,2)1,F6. 3,I4,15,12/3(I5,13,1X),12, 511 316)

< 05 FORMAT ( 11, I-OI“' 11.010.!6...!'6 3 2:.15)

1 06 FORMAT ( I3, SH REQ.,, I3, 14H FILES ON TAFE, IZ)
00 PORMAT (6H FILE ,I5,10H oON UNIT ,12,72H NOT REQ p.)
ccttatc.ata-gtttttatttatttt

1003 FORMAT(10X,27HINPUT ERROR QN FIRST RECORD)

1 04 FORMAT(10X,28HINPUT ERROR ON SECQOND RECORD)

1.07 PDRHAT(10X.33HINPUT ERROR ON SUCCEEDING RECORDS)

END

»N
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10

20

30

40

41
42

L "N

)

IR EWN -

SUBROUSINE READT(KERRQR)

COMMON/P/ NSHAPS, LOCSHA, IFILE(92), IAZSFT, NPT, JUN, NPILES[12),
WPTS, IDLTH, NBHADS, ISHADW(2,4), KHO, DEE, IOPi(2),
g0P(3)s COMTRG(S), IBSplg, IPITCcH, IROLL, IPOL(2),
PREQ, SQSGRE, SQSGIM, PH, ICOUNT, IDATA(3610,4),
$PDES(3), IPHXIZ, Igor(12)

COMMON /PLAG / {!IH o 7 PR g

DIMENSION CARD (10)
DEMENSION CRESIG(3610), CIMSIG(364°), SIG(361.), PHI(3619),
THET(3610), AMBIG(3610), AMPHI(3610)

EQUIVALENCE ( CRESIG(

1 123))
( cIMSIG(1)s IDATA(1,4))s
( THET(1)s IDATA(141))»
( SIG(1)s IDATA(1423))
( PHI(1)s IDATA(1,3))»
b, ( AMSIG(1)s IDATA(129))y
( aAMPHI(1), 1DaTA(41,2))
KERROR = 1

Ir (LOCSWA ,GT, NFILES(IUN)) GO TO 50

CALL FLGROF(IUN,IEOF(IUN))
IFr (LOCSHA .NE., IFILE (IUN)) GO TO 30
READ (IUN,1008) (caRp(I),1=1,17C)
READ (IUN,1008) (caRp(I),1=1,6)
READ(IUNL2008) (( IDATA(NPT)NVAR)aNVAR=1,2),NPT=1,NPTS)

READ(IUN,1009) BLANK
I# (IEQF(IUN) ,GT, Q) GO TO 6°C

Go To 20

IF (LOCSHA ,GT, IFILE (IUN)) Go TO 40
REWIND IUN

IFILE(IUN) = 1

Go TOo 1¢C

DO 41 NcaARD =1,900

READ(IUN,1009) BLANK

CONTINUE

READ(IUN,1009) BLANK

If(IEQP(ZUN) ,LE, 0) GO TO 42

IEOF(IUN) = O

IFILE(IUN) = IFILE(IUN) + 9
GO TO 10
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S0 KERROR = 2
RETURN

60 IPILE(IUN) = IFILE(IUN) + 1
IEOF(IUN) = O
RETURN

Coeses PORMAT STATEMENTS weee
1 08 FORMAT(10A6)
1 09 FORMAT(pS)
2 08 FORMAT ( 4( 6X,2I4))

ctttﬁit..ﬁttttt'tt.tittttitt

END
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1 SUBROUSINE FLFXR
FIRST pELEMITER OF SUBROUTINE STATEMENT IS ILLEG)L

3 AR
3 1 WPTS, IDLTH, NSHADS, ISHADW(2,4), RHO, DEE, IOP1(2)
4 2 10P(3), cCOMTRG(S), IBSPLg, tefrcr, ‘rrorl, z1ror(2f,
S | PREQ, SQSGRE, SQSGIM, PH, ICOUNT, IDATA(361C,4),
g ' ePDES(3), IPHIZ, IEOP(12)
| T DfMENSEON CRESIG(3I610), CIMBIG(3630), SIG(3617), PHI(3610),
3 1 THE®(3610), AMSIG(36%0), Amprz(3610)
1
11
12 EQUIVALENCE ( CRESIG(9), IDATA(1,3))»
13 1 ( CIMSIG(1)) IDATA(1o4))»
14 2 ( THET(1)y IDATA(121))»
15 3 ( SIG(1)y IDATA(142))0
16 " ( PHI(1)s IDATA(143))
17 L] ( AMSIG(1)s IDATA(11))»
18 8 ( AMPHI(1)y IDATA(142))
1
2
21
22 ENTRY FrLoT

FUNCTION BNTRY MUST HAVE AN ARGUMENT LIST
ENTRY STAZEMENT $S ILLEGAL IN MAIN

23 po 10 NPT = 1,NPTS s g
24 AMSIG (NPT) = PLOZ(IDATA(NETS 7)) / 1040
Iogr. IS N uuu:nzﬂszouxp ARRpAY OR AN INV,ALID FUNCTION
« 28 10 AMPHI(NPT) = IDATA(NPT,2)
IDATA IS xN UNDIMESKSIONED ARRAY OR pN INVALID FUNCTION
26 RETURN

RETURN STRTEMENT IS ILLEGAL IN MAIN

27 ERTRY PFIXR
FUNCTION ENTRY MUST HAVE aN ARGUMENT LIST
ENTRY STATEMENT IS ILLEGAL I¥ HAIN

28 Do 20 NPT = 1,ICQUNT

29 RND = 0,5

3 I? ( THET(NPT) LT, 0,) RND = =7,

31 ISATA(NP?, 1) = THET(NPT) * 10.0 ¢ RNp
IDATA IS 3N UNDIMENSIONED .nn,r OR A MISPLACED AST

32 RND = 0,

33 IF ( SIG IPT) LT, Cy) BXD ® =0,

3 IDATA(NPTe2) =  SIG(NPT) ¢ 1C.8 + RND
IDATA IS jN UNDIMENSIONED ARRAY OR p MISPLAGED ,SF y

35 20 IPDATA(KNPTe3) =  PHI(NPT) + 0,5
IDATA IS AN UNDIMENSIONED ARRAY OR ) MISPLACED ASP

36 RETURN
KETURN STRTEMENT IS ILLEGRL IN MpIN

37 END

‘STOP* STATEMENT IS MISSING-SIMULATED
IDATA IS OSEp AS AN ARRAY IN AN EQUIVALENcE STATEMENT pUT IS NOT pIMENSIONED
IDATA IS OSEp AS AN ARRAY IN AN EQUIVALENCE STATEMENT BUT IS NOT HIMENSIONED
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IDATA
IDATA
IDATA
IDATA
IDATA

Is
Is
1s
TS
Is

USED
UsED
isEp
0SED
USED

AS
AS

kS
AS

ARRAY
ARRAY
ARRRY
ARRAY
ARRAY

IN
IN
IN
IN
IN

AN
A¥
AN

AN

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
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STRATEMENT
STATEMENT
STATEMENT
STATEMENT
STATEMENT

BUT
BUT
BUT
BUT
BUT

I8

IS
Is
28

NOT
NoT
NoT
NOT
NOT

DIMENSIUNED
DIMENSIONED
DIMENSIONED
DIMENSICNED
DIMENSIUNED
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RANE WN -

SyBRoyeIyE EXEC

COMMON/P/ NSHAPS, LOCSRA, IFYLE(92), INZSYT, NPT, IUN, NFILES{12),
WPTS, IDLTH, NBHKADS, ISHADW(2,4), RHO, DEE, IOP1{2),
10P(3), COMTRG(S5), IBSILE, IPITCH, IROLL, IPOL(2),

REQ, SQSGRE, SQSGIM, PH, ICQUNT, IDATA(3610,4),
pDES(3), IPHIZ, IEOP(42)

DYMENSIonw CRESIG(361C), CIMSIG(3630

), SIGI3IBTT), PHI(3610),
THE?(3610), AMBIG(3610), AMPHI(2610)

EQUIVALENCE ( CRESIG(

1)s IDATA(1,3)),
{ cIMSIG (Y

IDATA(1,4))0

)
, Jo IDATA(1,d
( THET(1), IDATA(1,1)),
( SIG(1)s IDATA(1523))»
( PHI(1), IDATA(143))»
( AMSIG(Y), IDATA(141))e
( AMPHI(1)s IDATA(1,2))

COMMON ,/BLOCK1/ TRETAQ,NTH

DATA PI180 / .174532925E~-1/

DLTHT = PLOAT(IDLTH) / 10,0

COEFF = DEE * 720, * FREQ / 11,84
N1 = NPTS

I* = IAZSPT

ICOUNT = 0

DO 20 NPT = I1,N1,NTH

ICOUNT = ICOUNT + 9

Ir ( NSHADS ,LE, 0) GO TO 11

Do 70 K=1,NSHADS
10 IF (NPT 4GE. ISHADW(1,K) oAND,
1 NPT JLE. ISHApW(2,K )Y GO0 TO 2%

11 ARG = Ry180 * (RHO = pLTHT*FLOAT(IcOUNT=1))

20

PHIZ % IPHIZ
PHIZ = gu:z /10,0
PH = AMOD (AMPHI(NPT)®PHIZ ¢ COEFF*COS(ARG)s 3¢ )
SQSG = 10,0 ** (AMSIG(NPT) / 2040)
ARG = PI180 * PH
SOSGIM = SIN(ARG) * SQSG6
SOSGRE = COS(pRG) * SQSG
CEMSIG(ICOUNT) = CIMSIG(ICOUNT) ¢ SQSGIM
CRESIG(IEOUNT) = CRESIG(ICOUNT) + SQSGRE
CONTINUE
IF (I1 .2Q« 1) RETURN
Iﬂ:’
N9 = IAZSIPT
Go TO 5
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301
35

4o
60
50
80
30

ENTRY THSGPH
Do 30 NPT = 1,ICOUNT
THET(NPT) DLTHT * FLOAT(NPT-1) ¢ THETAO
A CIMSIG(NPT)
A2 = CRESIG(NPT)
ARG = aA1/A2
ARGY = Aq*Aq1 + A2¥%A2
IP( ARGY1 oLEs +000001) GO TQ 3014
StG(NPT) = 10,0 * ALOG10(ARG1)
Go TO 35
SIG(NPT) = =80,
IF(ARG) 40,50,60

Ir (A ) 50,50,70

IF (A1 ) 70+5Ce50

ABJ = 18040

Go TO 8C

ADJ = 0,0

PHASE = ATAN(ARG) s PIY80 4+ ADY

IF (PHASE .LE, 0,) PHASE = PHASE + 360,°
PHI(NPT) = PHASE

RETURN

END
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SUBROUTINE OUTPR (K)

COMMON/P, NSHAPS  LOCSHA, IFILE(12), IAZSFY, NPT, IUN, NPILES(12),
wpTs, 1pit, wsubos, TsHapwia,u), ifio, Er, 10p1(2),
IOP(3). cOHTRG(S,p IBS'Lta IPITcH» IROLL, IPOL(2),
PREQ, SQSGRE, SQSGIM, PH, 1cOUNT, IpaTp(3€10,4),
TPLES(3), IPHIZ, IEOF(12)

DIMENSION CRESIG(3610), CIMSIG(361

0y, SIG(351.), PHI(3610),
THET (361C), AMSIG(3610), AMPHI(361()

EQUIVALENCE ( CRESIG(1), IDATA(1,3)),
( cIMSIG(1), IDATA(1,4)),
( THET(1)» IDATA(1, 1))
( SIG(1)s IDATA(1,2))0
( PHI(1)s IDATRA(1.3))
( AMSIG(1)s IDATA(121))0
( AMPHI(Y)s IDATR(142))

CoMMON ,BLOCKZ, ID1,DUMMY(2),ID?

DIMENSION IDOU(3)

IUN = K

Ipou(’) = Ipt1 + 1000000
Ipovu{2) = Ip2 + 100C000
IpoU(2) = 100C001

WRITE (IUN,Z0C0) COMTPG, TROLL,IPITCH, IPOl, FREQ

NPT = 0

NPT = NPT + U

NSTART = NPT = 3

INDX = ICOUNT = NSTART +

I? (INDX 31T, & +AND, INDX .G6T, O0) 0 TO(2 430,4 ),INDX
IF (INDX +20s O) GO TO SC

WRITE(IUN,1C00) ((IDATA(I,J)eJ=1,3),I=NSTpA®T,"FT ), IpDOU
IpOU(3) = 1pou(3) + 19

Go TO S
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20 WRITE(IUN,2000) ((IDATA(I,J),J=1,3),I=NSTART,NPTS), IDOU
Go To 30

30 WRITE(IUN,3000) ((IDATA(I,J),J=1,3),I=NSTART,NPTS), IDOU
Go TO 5C

40 WRITE(IUN,4000) ((IDATA(I,J),J®1,3),X=NSTAKT,NPTS), IDOU
S0 Iy (IUR ,EQ, 8) ENDFILE 8
RETURN
C""'FORHAT STATEHENTS"“

1 00 PORMAT ( U4(1X,I5,I4,T4), 6X, X16,1HP,13,15,3Hr36)
2 00 PORMAT ( 1(1X,I5,20,I4),4pX, 16, 4HP,13,15,3Ha76)
3 00 FORMAT ( 2(1X,I5,T4,I¥),3uX, X6,9HP,I3,1I5,3Hp306)
4 00 FORMAT ( 3(1XeIS)IU,IW),20Xy I6,4HP,I3,1I5,3Ha36)
5 00 PORMAT ( TH »5A6)2HRALI3,2HPA,I3,4H P Ty)A"p2H Ryp1,4H
134GHZ, 18R /
> gk 19H FORMAT(AZ,SIG,PHA),
3 61K
END
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SUBROUTINE ZEROS

CoMMON/P/ TFILLER(7289), ZERO(7220)

Do 0
ZERO(I)
RETURN
END

I=1,7220
s 0,0
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SUBROUTINE PLLO20
COMMON/P/ NSHAPS, LOCSHA, IFILE(42), IpZSFT, NPT, IUN, NPILES(12),
i WPTS, IDLTH, NSHADS, I§HADW(2,4), RHO, DEE, IOPT{2),
TOP(3), COMTRG(S), IBSFrLE, IPITCH, IROLL, IPOL(2),
PREQ, SQSGRE, 8QSGIM, PH, ICOUNT) TIDATA(3E90,u),
TPDES(3), IPHIZ ,IEQF(12)
COMMON /BLOCK2/ SIGMIN,SIGMAX

= -

DIMENSTON CRESIG(364C), CIMSIG(3690), SIG(3617),
1 THET?(3610), AMSIG(3610), AMPHI(3610), A(361 ),
2 ISTART¢2), IEND(2), IHEAD(B), AZMIN(2)), AZMAX(
3 CARD(1CYqe XPAR(B), YPAR(Z), X1(2), Y1(2)

PHI(3610),
Y(361 42),
)

’

-
«

 EQUIVALENCE CRESIG(1), IDATA(1,3)),

[] CINSIG(4), IDIT‘(10“);0

2 ( THET(1)y IDATA(121))

3 ( SIG(1)s IDATA(142))0

4 ( PHI(1)s IDATA(143))»

s ( AMSIG(1)s IDATA(141))»

6 ( AMPHI(1)s IDATA(1,2)),

v ( A(1)s IDATA(121))

8 ( Y(1,1), IDATA(1,2))
Ceses XPAR AND YPAR ARRAY PARAMETERS ARE DEFIED AS FOLLOWS
Coed XPAR(1) = X COKNER YPAR(1) = Y CORNER
Ceee XPAR(2) = X SIZE OF PAPER YPAR(2) = Y SIZE OF PAPER
crew XeaR({3) = X ORIGIN YPAR(3) = Y ORIGIN
Cen?® XPAR(4) = X SCALE YPAR(W) = Y SCALE
e XPaR(5) = PRINT MODE SELECT YPAR(S) = PRINTER SYMBOl SELECT
c*e" XPAR(6) = X ERROR COUNT YPAR(6) = Y ERROR COUNT
ok XPAR(7) = X ST)RT YPAR(7) = Y ST)RT
chee XPAR(8) = X INCREMENT YPAR(B) = Y IYCREMENT
o
C#+¢ PLOT SUBROUTINES ARE DEFINED AS FOQLLOWS
c

Ctee CALL GRID(XINC,YINC,XPAR,YPAR,IND) USES XPAR AMD YPAR 4,2

C#+* CALL LINB(XAR,YAR,IOUNT,XPAR,YPAR) USES XPAR AND YPAR 1,2,3,4,6
C*** cALL POINT(XAR,YpAR IOUNT,XP RyYPoR) USES XPaR "D YPAR 1,2,3,4,5,6
C**¥ call NUHa!I(VALUEoVD!C:XPﬁﬁoY’AR)USES XPAR 192969748 pNp YPRR 4,2,7
C*** CALL PRINT(TEXToCOUNT,XPAR,YPAR) USES XPAR 1,2,6,7,8 pAND ¥YPpAR 1,2,7
c*** cALL RANGEUARRAY,INITIpL,LaASToRMpAX,RMIN)

c**Y XPpR(CORNER,PAPER SIZE, ORIGIN, ScpLE, PRINT MODE, ERROR, STpRT, IN
c**¥ YPAR(CORNBR,PAPER SIZE, ORIGIN, ScpLlE, SYMBOL » ERROR, ST)RT, IN

Cone XPRBS 1 3 @ 43 4.8 3 5 &g ¥ 48 )
DATA XPAR/0.0,25.0,15,0,20,C417,0,0,0,5.8, ../

c

Cone YPAR( 1, 2 3 4 6 Y ; 8 )

-
DATA YPAR/0.0,25,0512,0, 5,7912.000400145, 47/

IOUNT £3600/IFSFLE
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T

999
10

15

20

588
25

60
105

110

& g

120

125

160

IF(IOP1(1) NE. 1) GO TO 105

IF(IBSFLE .LE, O) IBSFLE = 1

FORMAT(1X, 16Fu, 1)

WRITE(6,999) ((XPAR(KK) yKK=1,8)a (YPAR(LL)4LL=1,5))
cALL GRIp€ 140, 140,XPAR,YPAR, 1)

WRITE(§,999) ((XPAR(KK) )KK=1,8), (YPAR(LL)jLL=1,5))
cALL NUMBRR(=180,0,1,XPAR,YPAR)

XP;R(?) .1“08

CALL NUMBER( 0,0,9,XPAR,YPpR)

XPAR(7) = 23,8

CALL NUMBER(15040,1,XPAR,YPAR)

XPAR(T) = 5,0

YPAR(7) = 2,0

Ya = SIGMIN

YT = SIGMAX

CALL NUMBER(YEB, 1,XPAR,YPAR)

YPAR(7) = 12,9

CaALL NUMBER(YT,1,XPAR,YPAR)

YpaR(3) =32,0 = YT

WRITE(6,999) ( (XPAR(KK) yKK=1,g),(¥YpPaR(LL),Li=1,5))
FORMAT (1X,2F"2,6)

WRITE(6,g888) A(1)0Y(1,19)

po 6C NpT = 1,3600 ,IBSFLF

NPT1 = NPT + IBSFLE
X*(1)= pA(NPT)
X1(2)= p(NPT1)
Y'(1)= Y(NPT,")
Y1(2)= Y(NPT1,1)

CalL LIMNE(X1)Y1,IOUNT,XPpAR,YP3R)

IF(IOP1(2).NXE, 1)RETURN

DaATA YRAR/0.0,25,0,18,0,20, 412,0,0,0013,5,7.7/
CalL GRID(140,10p)XPaRyYPpR, 1)

CaAll NUMBER(=780.0, 1,XPAR,YPAR)

prﬁ(7) = 14,8

CaALL NUMBER(0,0, 1o XPARsYP2R)

XPpAR(T) = 23,8

CALL NUMBER(120409p1sXPAR,YPAR)

XPAR(T): 5.0

YPAR(7)= 14,0

CALL NUMBEER(O0,0,1,XPAR,YP2R)

YPAR(7T)= 19,0

Call NUMBEF(120,0p1,XPAR,YPAR)

CaLlL NUMBER‘3€0.0’1'XPAR.YPAR)

WRITE(6,999) ((XPAR(KK) e KK=198)¢ (YPAR(LL)sLL=1,¢))
po 1€ NPT = 1,3607,IBSFLg

NPT1 =NpT +ISSFLE

X1(1) = A(NPT)

X1(2) = A(NPT")

Y (1) = Y(NPT,2)

Y(2) = Y(NPT ,2)

CALL LINEB(X',Y1,IOUNT,XPAR,YPAK)
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CALL stpBY

CALL sTDBY

RETURN

END

NOX«BLANK CHARACTERS IN COLUMNS 1=% ILLEGALe CHECK FORM/NFORM OFTICON

FIKST WORp OF STATEMENT IS UNKECOGNIZABLE OR THE FIRST pELIMETER IS ILLEGAL
NON=BLANK CHARACTERS IN COLUMNS 1=5 ILLEGALe CHECK FORM/NFOEM OFTICN

@ - go0nn

4

.9 CHECKOUT TARGET F2YS5F3=F5CYS 256.0 Q OHHS,9'5 1=480°
A .65954 8 1C1C0 =& 0 10 1«-180 1
111 SR 0119003600 0. s "

STATEMENT LABEL MUST BE BETWEEY 1 AND 99999
. Is ILLEGAL AS THE FIRST CHARACTER CF A STATEMENT
STATEMENT IS NEVER REFERENCED
42 1.3 1 11700 0. .
STATEMENT LABEL MUST BE BETWEEN 1 AND 99999
« TS ILLEGAL AS THE FIRST CHARACTER OF A STATEMENT
RETURN STRTEMENT MISSING-SIMULATED
"END’ STATEMENT MISSING=SIMULATED
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8.0 Sample Problem

8.1 Description

The enclosed sample problem identified by job number 064052-001
superimposes measured signature data for generic Models F5 and CyS.
Model F5 data is contained on file number 2 of A24 library tape 964216A01
and Model Cy5 data is contained on file number 3 of the same tape. There
are 3600 data points per shape and pitch and roll angles are both zero
degrees. The library data was obtained using horizontally polarized
transmitter and receiver antennas at a frequency of 5.885 gHz. The values
of the radius arm angle (RHO) and the radius arm length (DEE) necessary
to obtain the composite shape are given in the input data. The value of
IPHIZ required to correct the phase of each generic shape is also given
in the input data. The values of RHO, DEE, and IPHIZ are obtained from
the location geometry and measured phase data for each generic shape.

DEE and RHO are the polar coordinates required to synthesize the
location of each shape in its respective position as a component of the
composite shape. For example, if Frustrum F5 were aligned as shown in
Figure l1a when originally measured, values of DEE = 8.2 inches and
RHO = 7.6 degrees would be required to shift the reference point (in this
case, the center of the large face of the frustrum) so that the composite
Model FSCYS could be formed as shown in Figure 1b.

Subroutine EXEC utilizes the values of RHO, DEE, IPHIZ, and measured
phase to compute the value of phase which would be measured if the shape
were actually located in the new position. The angle RHO is necessary
to account for errors in alignment of the generic shape with respect to
the center of rotation of the turntable.

8.2 Input Data

The attached Digital Computer Data Sheet gives the input data for
this sample problem. Columns 33-55 of card #2 are used to provide in-
structions for the SC4020 plotter at GD/FN and may be ignored.

8.3 OQutput Data

The attached output listing gives the output data obtained using
the data in Section 8.2 and the measured data obtained from files number
2 and 3 of the the library tape.
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F5
Reference
Point Center of .
L~ Center of

lROt/tion -
o 'Kfffd \\\\\\h\\\—
¥3

CY5

DEE RHO Reference

~— = Point

New F5
Y F>5 Reference
RLOS Point
Position

!

RLOS
(a) (b)

Fig. 1. RELATIONSHIP OF RHO AND DEE TO VEHICLE
REFERENCE POINT LOCATION

121




10

6CHECKUUT TARGET F2YS5F Se

FORMAT(AZ ,S1G,PHA)

~1800 47
1796 46
-1792 43
-1788 431
=1784 39
-1780 97
-1776 44
«1772 $0
~1768 €6
~1764 ¢2
-1760 18
-1756 12
=-1752 -]
«{748 «2
~1744 -11
-1740 -18
-1736 -¢6
1732 =$7
=1728 =9
«17249 =63
=-1720 =76
-1716 -9Y1
~1712-106
-1708-126
~1704-152
~1700-186
-1696-241
~1692-344
~1688-206
~1684-223
-1680-181
«1676-157
-1672=-144
-1668-154
-1664-1¢8
~1660-125
-1656-124
-1652-128
~1648-133
=1644-140
«164Q0-149
«1636-1061

279
278
278
27?
276
2’6
275
276
277
277
279
282
284
2b6
290
299
295
297
302
Jub
308
312
317
$21
326
330
344

S1
16¢
172
180
186
190
193
1948
2ue
212
217
224
237
242
251

-1799 46
-179% 46
-1791 42
-1787 40
-1768 3
-1779 36
-1775 33
-1771 30
-1767 2o
-1763 21
-17%%9 16
<1795 ' 1@
-1751 4
-1747 =4
~1748 =12
-1739 =20
-1735 =29
-1731 =40
-17¢7 =54
-1723 =66
-1719 =-&y0
-1715 =95
-1711-112
-1707-132
-1703-159
-1699-197
-1695-261
-1691-371
-1687-2606
-16838-212
-1679-17%
-1675-159
-1671-1440
-1667-132
-16638-127
-1659-124
-1655-120
-1651-131
-1647~-13%
-1643-142
-1639-152
-1635-10643

279
273
278
277
276
276
275
276
277
277
27y
282
264
285
290
293
296
293
303
306
S08
3512
317
Sel
327
335
323

K
168
175
182
187
190
193
199
203
212
219
226
239
246
255

RA QPA

~1790 46
-1794 46
-1790 42
~1786 4
-~1/82 38
~1778 35
~1774 32
-17/0 28
~1766 24
-1762 20
«1/98 15
-1754 9
~1799 3
~1746 =6
~1742 -14
~1738 =23
~1734 -32
~173U =43
~17¢6 =56
~172 <69
~1718 <83
~1714 <98
~1710=117
~17006e159
~17u2=168
~1695e208
~16Y4m282
~169Y0=350
~168B6e252
~168¢e201
~1678=1067
~1674=149
~1670~1359
~1666e1351
~1662e126
~1650=124
~1650a127
~165(0=1351
~1646=136
~1642e144
-1638=155
~1654.167

122

0 F TH RR §

279
276
277
277
276
276
276
277
277
27b
280
283
284
287
291
294
296
$00
3048
306
$09
315
$17
sS4
329
337
359
127
168
177
162
187
189
194
201
204
12
221
228
240
249
259

w1797 46
«1 795 46
«1789 472
=175 39
w1781 38
«1777 $5
el?7/73 31
el7CY 27
«176% 2§
el761 18
w1757 18
1753 /
«l749Y 0
«174Y -8
w1741 ~16
1787 ~-24
1730 =35
1729 =47
w172% =60
elldl =72
w1717 =86
.1715-103
v1709«121
e17(09«146
»1701177
01697224
el bY5-514
elb89=-516
elbthe234
e1681e192
el6/7«161
w]15735-146
e166Ye136
1669129
01661lel125
1657124
wl1658e127
'164“.132
©1645¢137
elbbl1el47
e]16357«158

5,975GHY

279
278
€77
277
276
27%
276
277
277
279
6?2
284
285
290
292
294
296
$01
304
308
312
315
$2u
326
329
339
12
146
170
178
165
1€8
191
196
202
212
215
222
232
240
248

10530178 262
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~16352-174
~1628-1%b
=1624-201
~1620-211
~1616-217
~1612-210b
~i16n8~-2724
~1604~237
~1600~261
-15G6+307
~1592~-393
-15886-3Y5
-1584-2%¢
-158y~-227
-1576-235
-157¢-244
-1568-217
-1564-216
-1%6p-214
-1556-2U9
-1552-2u2
-1548-192
-1544-185
-154y~-181
-1536-184
-153¢2-192
-152&-20L6
~1524-229
-1520-2062
~1516-313
-1512-333
-1508-295
-1504-2/3
-1500-2/4
«1496-29(
-1492-352
-1488-3/6
-1484-30Q
-1480-250
-1476-225
~147¢2-213
-1468-211
=1464-222
-146(=-239
*1456-243
~1452-229Y
«1444-19Q0
~1440-179
~1436-1/8
~1432~1¢€5
~1428-200
~1424-291
“1420~276
~1416~541
-1412~304
~1408~252
«1404~248

205
251
290
303
316
3¢y
S40
369
/
12
1/
74
24¢
280V
PAR
253
209
278
c87
299
314
333
352
1
11
21
8
37
4%
€6
182
164
192
197
199
200
173
101
83
73
-
831
58
10U
155
167
179
199
205
216
220
227
252
246
286
356
15
19

~1631~-170
~162/~-1993
~1678-204
~1619-213
-1615~217
=~3611~21%
-160/~223
-1603+-2472
-15%9-279
-1595-3829
-1991-4079
~1587-38%8
-19568-2¢n
-1579-25y
-1575-231
-1571-22¢
-1567/-¢16
-1568-217
-1509-214
-15%5-2086
-1551~-199
-1547-19¢
-1543-183
-1539-~-182
-1535~-186
-1531~194
-1527-71%
-1523-237
-1519-274
-1515-527
~1511-32%
-1507-291
-1508-27y
-1499-276
-1495-299
-1491-35¢
~-14E/-361
-1483-285
-1479-241
-1475-22¢0
-1471~-212
-1467-217
-1463-224
-1459-237
-1455-24¢
~1451-2¢4
~144/-204
~14435-187
~1439-178
~1435-180
~1431-188
~14727-207
~14235-239
~1419-290
~1415-349
~1411-2€8
~14(7-25%
~-14038~247

Ly
by
29¢
JU6
S17
S3¢
349
KL%
1¢
14
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MATCHED FILTER
PROGRAM AG2
DOCUMENTATION
1. GENERAL
This exhibit is a documentation of Electronic Data Processing
(EDP) Program AG2, Matched Filter Program, produced under contract
AF30(602)-67-C-007 for RADC by the Fort Worth Division of General
Dynamics. EDP program AG2 was originally written for use with an IBM
360 system; however, in this documentation the necessary changes have
been incorporated to make the program compatible with the GE625/635
computer at RADC. This documentation has been prepared in accordance
with Electronic Data Processing (EDP) Programs and Program Documentation,
Requirements for Preparation of, Exhibit RADC-3010 of 17 January 1964.
2. ABSTRACT
The purpose of this procedure is the computation of a set of
correlation coefficients @ (D,8).the magnitude of which are an in-
dication of the probability that a scattering center is located at the
polar coordinates (D,0). The library data processed by this procedure
consists of cross section and absolute phase data obtained from magnetic
tapes produced by procedure A24. The output of AF2 is a listing of
the magnitudes of @ (D,8) as a function of discrete values of D and 6.
Any portion of the library data can be selected as input by adjusting

the problem data.

3. MACHINE DEFINITION

The program was originally written for use with an IBM 360 computer

system. The enclosed documentation is in Fortran IV language and is
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specifically designed for use with the GD625/635 computer at RADC.

4. PROGRAM DESCRIPTION

Figure 1 contains a simplified logic diagram of AG2. Basically ‘

the program performs the following functions:

1,
2,
S
4.

5.

selected windows.

5. INSTRUCTIONS TO CUSTOMER

Calls the problem

Selects the correct file on the library tape

Reads the library data for all windows

Computes the correlation coefficients for all windows

Computes the product of the correlation coefficients for

5

by procedure A24. These tapes are identified by a label of the form
X XXXXXANN where XXXXXX is the job number under which the tape is produced,

A is an alphabetiz character, and NN is a sequence number.

Input Data
1. Library Data. Library tapes for procedure AG2 are produced

2. Problem Data

a. Identification Format

Columns

63-68 Job Number

69 p

70-72 Deck number

73-77 Card sequence number
78-80 AG2

141




b. Input Parameters

F Frequency (GHz)

TMIN Initial target aspect angle

DELT Target aspect angle increment

L No of input aspect angles (Total
encompassed by all windows)

PHIM Minimum output geometry angle

DELP Output geometry angle

N No of output geometry angles (az)

YMIN Minimum dimension parameter

M No of output dimension parameters
(radians)

DELY Dimension parameter increment

MI (KK) Minimum aspect for KKth interval

MA (KK) Maximum aspect for KKth interval

NIP No of aspect windows

D Residual radius arm in input phase
data

TZ Angle formed by D

NR No of files to be processed

ISTEP Correlation increment = 1,2,5,10 or
20 only

NFILE No of files on tape

IFD Field on library tape where first

aspect angle is located

IFN File number being processed
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c. Card Formats (AG2)

(i) First card of each problem deck

Card
Cols 1=4
Data NR

(ii) Second card of each problem deck

Card

Cols 1-10 11-20 21-30 31-40 41-50 51-60 61-64 65-66

Data L M N TMIN YMIN PHIM N FILE IFD
(iii) Third card of each problem deck

Card

Cols 1-10 11-20 21-30 31-40 41-50 S51-60 61-62 63-64 65-66

Data F  DELT DELY DELP D TZ IFN NIP ISTEP

All input items except those beginning with the letters I,J,K,
L,M or N must contain a decimal point and may contain an exponent (power
of ten by which the number is multiplied) in the right most columns of
its field. The exponent may be omitted if the last column of the field
is blank. When input the exponent is preceded by its sign or the chan;
acter E and conains no decimal point. Items beginning with the letters
I, J, K, L, Mor N must be right adjusted to their respective fields.
5.2 Output Data

1. Output Parameters

The output of this procedure is a listing of the magnitude
of the following quantities:

ouT (I,J) Correlation coefficient for single windows

where I corresponds to radius and J to azimuth

of the computer scattering center.

143




BIG(I,J) Maximum values of OUT(I,J) for each I
occurring when J = MOST(I)
PROD(I,J) Normalized Product of values of OUT(I,J)
for each window.
The location R' (radius in inches) of a scattering center is
computed from the value of I using the equation
R = YMIN + (I-1) * DELY
The azimuth angle of a scattering center is computed using the
equation
PHAS (J) = PHIM + (J-1) * DELP
2. Output Format

(i) Windowx #1

(A1) I BIG (I,MOST(I)) MOST (1)
continue for I=1.M

(A2) 1Is1 OUT(1,J) for J=1,N
I=2 ouT(2,J) for J=1,N

continue for I=1,M
(A3) I=1 PROD(1,J) for J=1,N
I=2 PROD(2,J) for J=1,N
continue for I=1,M
NOTE: In this case only PROD(I,J) = OUT(I,J) since

only one window is used.
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R o

Fig. 2 Polar Plot of

0= 5 A0

(R,08) for Discrete Values of @
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(ii) Window #2
(A1) I BIG (I,MOST(I)) MOST (1)
continue for I=1,M

(A2) I-1 OuT (1,J) for J=1,N

I=2 0UT(2,J) for J=1,N

continue for I=1 M

(A3) I=] PROD(1,J) for J=1,N
I=2 PROD (1,J) for J=1,N
continue for I=1,M
NOTE: PROD(I,J) = OUT(I,J) for window 1 *
ouT(I1,J) for window 2
; (iii) Continue the above for the number of windows selected.
(ivy ) J=1 PROD(I,1) I=1,M
J=2 PROD(I,2) I=1,M
Continue for J=1,N

The last two lists of PROD(I,J) represent identical

data; however, the first is an azimuth cut and the
second is a cut along a given radius.Figure 2 shows
typical values of plotted in polar coordinates.

5.3 Time Estimate. Approximately 3 minutes are required to run one

p roblem using four windows of 20° each.
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el

")

L]

300

301

00

302
303

304

701

700

MATCHKEL FILTZR PROGRAM

DIMENSION SIGK(3600),SIGM(3607),8IGP(36"0),0UT(100,180),TGM(36 0),

11GP(360C)4BIG(200),M0ST(100),
2 MI(20)e Mp(20) ,KZ(3670)
ITFN = ¢

CALL FLGEOF( 5 » IEOF)

IIFN = 0

READ (5,300) NR

FORMAT (21H THE VALUE OF ISTEP, ,I2,26H, IS NOT AcCEPTAgLE TO AG?

Ipou(3)
»PHAS(367),FRO{'00, 180)

FORMAT (Iy)
Do 6 NF=1,NR
WRITE (@§,2)
FORMAT(19H1 INPUT DATA VALUES)
READ (5,3) L,MyN,TMINYMIN,PHIM,NFILE,IFD
FORMAT (3I10,3F10,3,1I4,12)
REaD (5,301') F,DELT,DELY,pELP,D,TZ,IFN,NIF,ISTEP
FORMAT (6F1C,2,312)
DELPD = DELP
IFILE = IFN
DO 4 0 181'.";
DO 4V 0 J=1,¥
PRO(I,J) = 1,7
Do 3 '2 KK=1,NIP
READ (5,303) MI(KK), MA(KK)
FORMAT (2I5)
WRITE (6,3) L,MyN,TMIN,YMIN,PHIM,NFILE,I¥D
WRITE (64301) FyDELT,DELY,DELP,D.TZ,IFN,NIP,ISTFP
WRITE (6,300) NR
DO 3.4 KK=1,NIP
WRITE (g4303) MI(KK), MA(KK)
IF (ISTEPJEU.!) GO TO 70C
IF (ISTEP,EQ.2) GO TO 700
IFr (ISTEP,EQ.S5) GO To 700
If (ISTEPLEQ.'0) GO TO 770
IF (ISTEP4EQ.?20) GO TO 7°0
WRITE (6,701) ISTEP
D)
GO0 TO 60
IFN = IFN - IIFN

XXIFN = IFN =~

NSKIP = (TMIN + 180,0)/0,L + 903,%XXIFN + 2,
FEEQ =(2,*3,1-159%F*10,%49)/3,0F+g

RPD = 3,14159/180,°

TMIN s TMIN*RPD
PHIM = PHIN*FPD
DELT = DELT*KPD
nELp s DELP*RPD
YMIN = 0,0254*YMIN
DELY = 0,025L*DELY
D = C,(256*D

TZ = T2Z*RPD

KTE = 1§
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IP(IFILE 4EQe. IIFN)GO TO 233
READ (8,49
If(IECP ,EQ, 0)GO TO 8
¢ FORMAZ(1X)
IEOrF = ¢
8 CONTINUE
K?E =
Jz =
Ir (I¥b,BQ.1) GO TO 12
IF (IFD,NE.2) GO TO 601
J2 = &
READ (8,600) IGM(4),IGP(1),IGM(2)slGP(2)s IGM(3),IGP(3),IDOU
600 FORMAT (14X,6X,2I6,6X,2I4,6X,2I4,6X,16, HP,I3,I5, Hp24)
WRITE (6,600) IGM(1),IGP(1),IGM(2),IGP(2),I5M(3),IGP(3),IpOU
Go TO 12
601 Ir (IFP,NE.3) GO TO 603
Jz = 3
READ (8,602) IGM(1),IGP(4)sIGM(2), IGP(2),IDCU
602 FORMAT (28X,6X,2I4,6X,2I4,6X,16, 1HP,X3,I5, HA2¢)
WRITE (6,602) IGM(1),IGP(1),IGM(2),2IGP(2),IDOV
Go TO 342
603 Ir (IFD,NE.4) GO TO 12
Jz = 2
READ (6,604) IGM(1),IGP(4),IDOU
604 FORMAT (W2X,6X,2I84,6X,I6, 'HPyI3,15,3HA24)
WRITE (6,604) IGM(1),IGP(1),IDOU
12 327 = L+14
D0 32 K=JZ,J22,4
READ (8,13) IGM(K))IGP{K),IGM(K+1),IGP(K+1),IGN(K+2
D),IGP(K+2),IGNK(K+3),IGP(K+3),IpOU
IF(IEOF ,EQ. 0)GO TO 1333
IEOF = 0
Go TO 14
13 FORMAT (6!.21-’-;61.2IU.6X.21%&.210.61.16, HP'I301503HA:U)
1333 IF (KTE ,G6T. '0) GO TO 16
WRITE (6413) IGM(K),IGP(K)sIGM(K*1)»IGP(X+1),IGM(K*2),IGP(K+2),
D IGM(K®3)yIGP(K+3),1IpOU
Go TO 16
14 If (KTE.GT.10) GO TO 196
WRITE (6,15) IGM(K),IGP(K)oIGM(K*1),IGP(%+1),I5¥(K+2),IGP(K+2),
D IGM(K#3),IGP(K+3),IpoV
15 FORMAT( 1X,BHERROR 08/6X,2I4,6X,2T4,6X,2I4,6X,2I4,“X,I6, HP,I3,I5,
D 2HAZ24)
16 KTE = KTE+1
32 CONTINUE
33 Kz(1) = 0
Kz2Z = 13
S4 Dpo 148 K=1,L,ISTEF
SIGP(KZ2)=FLOAT(IGP(K))*RPD
EXP = (FLOAT(IGM(X)))/200,0
VALUE = 10,0%*EXP

148




XXXK = K=9
SIGP(KZZ) = SIGP(XZ2Z)+2,0*p*FREQPCOS(TMIN+ XXXK *DELT + TZ)
SYGR(KZ2)=VALUE * COS(SIGP(KZZ))
SYGM(XZZ)=VALUE * SIN(SIGP(KZZ))
148 K22 = R ¢ ISTEP = ((XKZZ)*(ISTEP=~1))
DO 161 XIP = 1,NIP
MIN = (TMIN/RPD)*10,0
KXX1 = ( MI(IP)= MIN)/ISTEP+1
KxX2 = ( MA(IF)= MIN)/ISTEp+1
po 'S¢ I = 1,M
XEXI = 1 =1
B ® 2,0%FREQ*(YMIN ¢+ xxxI * DELy)
DO 150 J =1,N
XXXJ = J =1
PHI = PHIM + xxxJ * DELP
PHAS(J) = =(PHIM + XXXJ * DELPL) 180,
IF (PHASUJ).LT.0.) PHAS(J) = PH\S(J) ¢ 36 ,
SpMt1t = 0,0
SuM2 = 0,0
DO 149 KX=KXX1,KXX2
XXXK # K =1
XISTEP = ISTEF
ARG = COS( TMIN + XXXK*XTSTEP *DELT + PHI)
FILTR = cOS(B*aARG)
FELTI = SIN(B*ARG)
SUM1 = SUMi1 + SIGR(K)*FILTR + SIGM(K)*FILTI
149 SUM2 = SUM2 + SIGM(K)*FILTR = SIGRIK)*FILTI
OUT(I,J) = SQRT(SUM1**2 + sSUM2 *¢2)
PRO(I,J) = OUT(I,J) * PRO(I,J)
180 CONTINUE
po 15* I=1,M
BIG(I) = OUT(I,1)
MOST(I) = 1
DO 151 J-ZpN
If ( OUT{I,J).LE.BIG(I)) GO TO g
BG(I) = QUT(I,J)
MOST(I) = PHpAS(J)
1519 CONTINVE
PXX1 = PLOAT(MI(IP))/10,0
FXX2 % PLOAT(MA(IP))/10,0
WRITE (6,152) IP,FXX4,FXX2
153 FORMAT (10H WINDOW I8, 1" X F7,342X02HT0,2X,F7.7)
WRITE (64154) (I,BIG(I)sMOST(I)sz=1sM)
184 FORMAT (1HO, 13HMAX PNp MIN VALUES/,(I%.'22 .7, IF))
po 159 5 = 1,M
WRITE (gas155) I, (OUT(I,J), PHAS(J),J=1;N]
185 FORMAT (1HO»2RI=oI3,/»(5(E13,742X,F4,222X)))
159 CONTINUE
WRITE (6.932) IP
932 FORMAT (1HO,3SHTHE FOLLOWING ARRAY IS PRO(I,J) FOR,IS, 7HWINDOWS)
po 1161 1 =1,M
WRITE (ga155) I, (PRO(IpJ), PHAS(J),J=1,K)
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1161 CONTINUE
IF(IP ,Ng, NXIF)GO TO 161
DO 1162 J = 1,N
1182 WRITE(g,1355) PHAS(J), (PRO(I,J), I =1,M)
1155 FORMAT (1HO,BHPHAS(J)=,FU4,0,/,1°(3X,p10.4))
161 CONTINUE
IF(IFILE 4EQ. IIFN)GO TO 58
DO 16 IaC=1,c503
160 READ(8. )
IF(IEOF .EQ. 1)IEQF = g
Sg IYFN = IPILE
60 CONTINUE
Go To 1
END
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1 1
FHL 505 17 90 10,0 0.0
STATEMENT LADEL MUST BE BBTWEEN 1 AND 99999
+ IS ILLEQAL AS $Hp PIRST CHARACTER OF A STATEMENT

3

8,975 0,10 1,0 u“,0 0,0
4 100 300
STATEMENT LABEL MUST BE BETWEEY 1 AND 99999
5 280 450
STATEMENT LABEL MUST BE BETWEEXN 1 AND 99999
6 400 60C

STATEMENT LADEL MUST BE BETWEEN 1 AND 99999
“STOP' STXTEMEMT IS MISSIMG-SIMULATED
“ENp’ STAREMZNT MISSING-SYMULATED
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8. SAMPLE PROBLEMS

8.1 Description. A sample problem is included for checking out

program AG2.

8.2. Input Data. The input data used for the sample problem is shown
on the following page. Any portion of the library data can be selected
as input by adjusting the problem data. The input data is explained

in Section 5.1.
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8.3 Output Data. The output from Procedure AG2 for the sample

problem is given on the following pages.
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IMOIIT NDATA VAL LFS

141 S
‘.QQ"
4

-7€A -§§N
-A0N =4NN
-4&) ~D&Pr
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W INDNW

2%
ro00

1

MAX ANN MIN VAL UFS

| i Fah
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POLARIZATION SIGNATURE TECHNIQUE
PROGRAM AG 3
DOCUMENTAT ION

1. GENERAL

This exhibit is a documentation of Electronic Data Processing
(EDP) Program AG3, Polarization Signature Technique Program, produced
under contract AF30(602)-67-C-0074 for RADC by the Fort Worth division
of General Dynamics. EDP program AG3 was originally written for use
with an IBM 360 system; however, in this documentation the necessary
changes have been incorporated to make the program compatible with the
GE 625/635 computer at RADC. This documentation has been prepared in
accordance with Electronic Data Processing (EDP) Programs and Program
Documentations, Requirements for Preparation of, Exhibit RADC-3010 of
17 January 1964.

2. ABSTRACT

The purpose of this procedure is the computation of average polariz-
ation signature ratios RHOH1 and RHOHq and the computation of the ab-
solute location in space of the phase centers of a vehicle. The library
data processed by this procedure consists of target scattering matrix
data obtained from magnetic tapes produced by procedure A81. The output
of AG3 is a listing of the magnitudes of RHOLl1 and RHOL2 and a plot of
RHOH1 and RHOH2 as a function of the target aspect angle and a plot of
t he absolute phase of a vehicle as a function of aspect angle. The
computation of the absolute location of the phase center is a subroutine
of the polarization signature program.

3. MACHINE DEFINITION

The program was originally written for use with an IBM 360 computer
system. The enclosed documentation is in Fortran IV language and is
specifically designed for use with the GE 625/635 computer and the EAI
p lotter at RADC. A magnetic tape is produced by the GE 625/635 and is
then run on the EAI plotter to produce a plot.

4. PROGRAM DESCRIPTION

Program AG3 is divided into a main program and five subroutines:
PLTPOL, PLTPHA, SKIPF, PHASE and ERROR. These divisions are described
below.

4.1. Main Program. The main program performs the following
fwnctions:———

1. Calls the problem

2. Reads the library data for the target scattering matrix
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3. Computes the radar cross section at a set of selected polariz-
ations (P) and forms the ratio:

|o(e,8) - o(e + n/2, 8)]
lo(e,0) + o(e + /2, 8)]

4. Selects the polarizations RHOH! and RHOH2 between which the
ratio is greater than a prescribed threshold level

Ratio =

5. Averages the volume of RHOL1 and RHOLZ over a set of NN aspect
angles to produce averages RHOH1 and RHOH2

Figure 1 contains a logic diagram of the main program.
4.2 Subroutine PLTPOL. This subroutine is used to plot RHOH1

and RHOH2 as a funcction of aspect angle. GE 635 subroutines LINE,
NUMBER and STDBY are called in this subroutine.

4.3 Subroutine PLTPHA. This subroutine is used to plot the
absolute phase in radians vs aspect angle. GE 635 subroutines LINE,
NUMBER and STDBY are called in this subroutine.

4.4 Subroutine SKIPF. This subroutine is used to select the correct
file on the library input tape.

4.5 Subroutine PHASE. This subroutine computes the absolute
location in spece of the phase center of a vehicle. Figure 2 shows a
logic diagram of this subroutine.

4.6 Subroutine ERROR. This subroutine is used to print out error
messages.

5. INSTRUCTIONS TO CUSTOMER

5.1 Input Data

1. Library Data. Library tapes for procedure AG3 are produced
by procedure A81. These tapes contain scattering matrix data - one
matrix per cord image - in cord image form. Each target file (not a
tape file) contains six identification records and 3,600 data records.
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Fig. 1 LOGIC DIAGRAM OF PROGRAM AG
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2. Problem Data

a. Identification Format

Columns
63 - 68
69

70 - 72
78 -~ 77
78 - 80

Job number

"PI'

Deck number

Cord sequence number

AG3

b. Input Parameters

NN

I0P1

10P3

10P4

IREC

NR

INC

DRHO

LP

LIMl

LIM2

Number of aspect angles over which RHOH
is overaged

0 If VH equal 0
1 If VH not equal 0

0 NO polarization plot
1 Call PLOT

Dummy variable used in GD plot
routines

Starting record; must be 1, 2, 5,
10 or greater

Number of files to be processed

Number of aspect angles to be processed
Theta increment x 10

Delta rho: polarization increment

Print out increment for library data

Lower limit for end around test for
phase

Upper limit for end around test for
phase
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INPUT: ¢s goa gma 6, ¢1: ¢2: F

!

Il = Oo + A0

1 =1+ A0 '1

g (1) > ¢2

and YES I) = ¢(1)-360
o e g 9(1) = #(1)

P

9 (1) < 9,
B(1) = B(I) + 360° le—] ol

¢ (I- A8) > @,

i

D(I) = D(I - A8) + [9(1)
- P(I - A8)] A/720°

: J

I 280
m

1 YES

NEXT PROBLEM

Figure 2 PHASE SUBROUTINE FLOW
DIAGRAM
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F Frequency in gigahertz (= 0. for no

phase)

TLOW Thresh?ld level for polarization
comparison

LPRO Pript out increment for polarization
ratio

LPTH Print out increment for theta

NFILE Number of files on tape

IFN(I) File number for problem number I

HDG 28 column aplanumeric heading data

Cord Formats

(i) First cord of each problem deck

Cord
Cols. 1-10 11-20 21-30 31-40 41-50 51-60
Pata ~10P1 T0P2 TREC NR L INC
(ii) Second cord of each problem deck
Cord
Cols. 1-10 11-20 21-30 31-40 41-50 51-60
Data DRHO LP LIM1 LIM2 F NFILE
(iii) Third cord of each problem deck
Cord
Cols. 1-10 11-20 21-30 31-40 41-50 51-60 61» 62
Data NN TLOW LPEO LPTH IRMI IRMA IOP3 1IOP4
(iv) Fourth cord of each problem deck
Cord
Cols. 1-2 3-10 11-3°
Data IPN(I) BLANK HDG(I1;, IT =1, 7

All input items except those beginning with the letters
with the letters I, J, K, L, M or N must contain a
decimal point and may contain an exponent (power of ten
by which the number is multiplied) in the right most
columns of its field. The exponent may be omitted if
the last column of the field is blank. When input the
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exponent is preceded by its sign or the
character E and contains no decimal point.
Items beginning with the letters I, J, K,
Lm M or N must be right adjusted in their
respective fields.

5.2 Qutput Data. The output of this procedure consists of:

1. RHOL1, RHOL2 Polarization signature ratios.
These are listed in the output.

2. RHOH1, RHOH2 Averaged values of RHOL1 and RHOL2
over a set of NN aspect angles,
These values are plotted vs aspect
angle on the EAI plotter.

3. A plot of the absoiute phase of the target in radians
vs aspect angle

5.3 Time Estimate. Approximately eight minutes are required to
run one problem using AG3.
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POLARIZATION SIGNATURE TECHNIQUE PROGRAM

COMMON/BLOK/NEOR, NSKIP,RHOH1(4Q07 Q) ,RHOL1(4" "0 ), RHIPH2TUO0 0),RHOL2
1(40° ), I0P1,I0P2,XREC,NRyL,INC,DRHO,LP,LIM ,LI%2,F,NFILE,K,XR,SKH,
Y LL,RPD,KOP 1, MIN,MAXyJoSVV,XI,YVRyTIVV,TJHY,COSVY,VVI,SINVV,COSHH,
2 SINHH,HHR,HH1.SIGR,SIGI,PERR, PERY,SUM,DENUM1,DENOMLZ,TIVH,SVH,

J EOSVH,SINVH,VHR,VHI, XLAMDA,»IEN(20),HDG(7),IX(2),XY(2),
B IYV(LO0O)»IVV(UOQO) s IVHI(LO 0) g IVH(LO000) pI H(U © ), JHK(GO000U),
8 SINSQ(3800),c0SSQ(3600),51c0S5(3600),RATIO(36" ), TRMI,IRNA
B,RATIOH(LOOO) ,LPTH)IR1(2),IL1(2),IK2{2),IL2(2),IYK(2) ,NEOF
A81 LIRRRRY TpPE MOUNTED ON UNIT 8
N =  NUMBER OF ASPECT ,NGLES OVER WHICH EHOH IS VER;GED

I0P1 = O TF YH 20, O *® = 1 IF VH Nge O
I0P3 = 0 NC POLARIZATION PLOT ** = 1 CALL PLTOP
1fEc = STARTING RECORD * MUST BE 1,2,S5,1., OR GRE,TER
NR = NUMBER OF FILES TO BE PROCESSED

L =  NUMBER OF pSPECT ANGLgS TO RE PROCESSED

INC = THETA INCREMENT b & L

DRHO =  DELTA RHO ** POLARIZ,TION INCREMENT

Lp =  PRINT OUT INCREMENT FOR LIBRARY DpT)

L§®1 =  LOWER LIMIT FOR gNp pROUNp TEST FOR PH,SE
LEM2 =  UPPEP LIMIT FOR ENp AROUNp TEST FOR PHASE

r = FREQUENCY IN GIGIHEKTZ (= ", FOR YO PHaSE)
TLOW = THRESHOLD LEVEL FOR POL)ZRIZATION COMP,RISON
LPRO = PRINT OUT INCRE‘ENT FOR POLARIZATYION **RATIO%*
LPTH = PRINT OUT INCREMENT FOR THET,

NFILE = NUMBER OF FILES ON TpPE

IFN(I) = FILFE NUMBER FOR PRORLEM NUMBER *I*

HpG = 28 COLUMN APLANUMERIC HEADING DAT)

REWIND B

NgOF~=

READ (%,13) ICP1,J0F2,IREC,NR,L,INC
FORMAT (gI10)

READ (5,12) TRHO,LP,LIM1,LIM2,F,NFILE
FORMAT (?10.,0,3I10,F120,3,117)

READ Se13) NN, TLOW,LPRO, LPTH,IRMI,IRYp,»TOP3, I0P4
PORMAT (10,F 0,3,4110,211)

1=0

1-101

READ (9,24) IfN(I),(HDG(II),IT=1,7),DPHIH,DPHTIV
FORMAT (12,8X,7A4,2110)

WRITE (6,26)

FORMAT (19H' INPUT pDATA VRALUES)

WRITE(6,9992)( HpG(IIII)eIIII =1,7)

FORMAT (1H ,7A4 )

WRITE (6,°°) IoP1,I0P2,IREC,NK,L,INC

WRITE (6412) pDRHO,LP,LIM1,LIN2,P,NFILE

WRITE (6413) NNy TLOW,LPRO,LPTH)IRMI4IRMA,TOP3,10PH
NN = (NNZ2)*2+1

WRITE(6,8050) NN

FORMAT( 1HO, '4KCOMPUTED NN = ,14)

IF (IREC.GE.1C) 6O TO 40C0
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35300
3301

4 00

400

27

20
29

30
40
50

60

70

71
72

GO TO (4000,4000,3970,3900,40 0,390
WRITE (6,39C1) IREC
FORMAT(1HO, '8HTHE VALUE OF IREC,aX2,1X,45H,IS OT AgcgPTABLE TO AC
A3}

GO TO 40

po & k=1,L

REOH1(K) = =10,0

RHOL1(K) = =10.0

RHOH2(K) = =1C,0

RHOL2(K) = =10,

NEOF = 0

NEOR = (

NCNO = C

IF (I.8%:1) 69 2029

po 27 1s=1,7

NE=IS

READ (ge2pg) SYMBOL

FORMAT (77X,a3)

DaATA RHU/UHRHe /

IF (NS.EQe¢7) BACKSPpACE 8

IF (SYMpOL.EQ.RH4) GO TO 29

WRITE (6,20) SYMpOL

FORMAT {3CK [NCORREcT SYMBOL IN OL,78=87,3%,A3)

IP (1.,20.1) GO TQ HO

IF (IFN(Z).EQ.IFN(I=1)) (aLL ERROR(1 )

IF (IFN(X).LT.IFN(2-1)) GO TO 30

NSKIP = IFN(I) = IFN(I=1) = 1

GO TO 50

REWIND 8

NSKIP = sFH(T) <«

CuiLL SKIPF(NEUF,NEOK,NSKIP)

IRSK = IREC-1

Call SKIPR(IRSK)

READ (8s60) (IHH(K)p)JHH(K),IVV(K)pgVV(K)pIVH(K)pIVH(K),X=1,L)
FORMAT ( 3X,6Xs2I8,6X,2I4,6X,214)

WRITE (6460) (IHH(K))JHH(K)sIVV(K)pJVV(K)»IVH(K) IVH(K)eK="sLoLP)

39:0,49. ,39 0),IgEC

RPD = 3,14159/180,0

L= 60,0 / DRHO +1,
DRHO=DRHO*RFD

po0 7. & = 1,LL

Zp5 = Je1

SINSQ(J) = (:ZIN((ZA5)*DRKO))**2
c0SSQ(J) = (Cc'S((ZAS)*DRHN))**2
SICOS(J) = SIN((ZAS)*DRHO)*CcOS((Zpr5)*DRHO)
CONTINUE

M= 1

K=1

GO TO 72

K & K &« 38C

Np =
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Nt =

ZA8 = Jvv(K)

TIJVV = ( ZAR + DPHIV )*RPD
ZA9 = JHH(K)

TIHK = ( ZA9 + DPHRIH )¥*RPD
COSYV & COS(TJVYVY)

SINVV & SIN(TJVYV)

COSHH = €O0S(TJHH)

SINHH = SIN(TJHH)

Zp1” = IVV(K)
SYV = 10,0%**( 2ZA10/200,0)
ZA11= IHK(K)
SHH = 10,0**( ZA11/200,0)
VYR = gvy*CcosvV
VYT = SVV*SINVV
HHR = SHH*CCUSHH
HHI = SHH*SINKH
If (Iop1) 110,80,11°
80 J = 1
84 SIGR = VYR * SINSQ(J) + HHR * COSSQ(J)
STGI = VVI * SINSQ(J) + HHL * cOosSQ(J)
PERR = VYR * COSSQ(J) ¢ HHR * SINSQ(J)
PRRI = VVI * COSSQ(J) + HHI * SINSQ(J)
XR = SIGR - FERR
XY = B5IGI - FPERI

SUM = SQRT( XR ** 2 + XT ** 2)
DENOM ' = SQRT( SIGR ** 2 + SIGI**¢ 2)
DENOM2 = SQRT( PERR ** 2 + PERI*¢ 2)
RpATIO(J) = SUM / (DENOM1 + DENOM2)
IF (RpTIO(J)=10,0%*(=3)) 85,85,90
85 RpTIO(J) = =160,0
Go TO 100
90 RpTIO(J) = 10,0 * ALOGYO(RATIO(J))
100 CONTINUE
Go TO 2C¢0
130 J=1
ZhA92= JVH(K)
191 TJVH = ZAJ2*RED

[
.
N
nannnu
jeBeRole]

COSVH = COS(TJVH)
SYNVH = SIN(TJIVH)
ZA13= IVH(K)

= 40,0**(ZA13/220,0)
VHR = BVH"COSVH

= SYH*SINVH
VYR*SINSQ(J)+(2,0*VHR)*SIcOS(J)+KHR*cIs5Q ()
VPI*SINSQ(J)+(2,0*VHI)*SIcOS(J)+HHI*COSEQ(J)
VYR*COSSQ(J)=(2,0*VHR) *SIcOS(J)+HHR*SINEQ(J)
VYI*COSSQ(J)=(2,0*VHI)*SIcOS(J)*#HHI*SINSQ(J)

1]
—
(2]
[ ]
% N n

o
™

o
-

"
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XR = B8IGR = FERR
XI = B5IGI - PERI
SUNn = SQRT( XR ** 2 + XY *¢ 3]
DENOM ' = SQRT( SIGR *+* 2 + SIGI *+ 2)
DENOM? = SQRT( PERR ** 2 + PERI ¢+% 2)
RATIO(J) = SUM / (DENOM1 + DENQM2)
IFr (RATIO(J)=%0,0%%(=8)) 115,115,447
115 RaTIO(J) = =160,0
GO TO 2€C0
117 RRTIO(J) = 20,0 * ALOG10(RaATIO(J))
200 CONTINUE
201 1P (NL.Np§?!) GO To 202
IF (REATIO(J).GT.TLOW) GO Tg 272
L = NL+1
Zpik= J=1
RHOL1(K) = ((ZAq14)*DRHO)/RPD
JLt = J=1
202 IF (RATIO(J),GT,TLOW) GO TO 204
ZR15 = gei
RHOL(K) = ((ZA415)*DRHQ)/RPD
JL2 = J-1
204 IF (J,GE,LL) GO TO 206
IP (IOP1.NE.O) GO TO 205
J 3 J+1
GO TO B4
205 J = J+1
GO TO 114
206 IF ((M=-K)aNE.C) GO TO 20¢
M = MSLPTH*INC
WRITE (64207) Ky(RATIO(J),J=1,LLaLPRO)
207 PORMAT (23H ASPgeT ANGLE NUMpER = ,15,/(312.,%))

WRITE (6,2(9) CL1sBFHOLA(K)»JL2,RHOLZ2(K
D)
209 FORMAT ( ¥
D, H RHOL1(,15,3H)® ,E20,7,1CX,TH RHOL2(,I%,3H)= ,E20,7)
208 I (K,1T. L) ¢0 TO 79

DO 2°g0 K=1,L
2 90 WRITE (ga2097) K,RHOL'(K),K,RHOL2(K)
2 99 FORMAT (1HO,6HRHOLY(,IV,2K)=s52 o745Xs OGHROL2(,14,2H)=,52.,7)

N'N = Nhet

NZN = NN/2

N2N' = N2N ¢+

KL1 = 1 ¢ INC

KL2 = 1 ¢ N2N*INC
KL3 = L «(N2N=1)*INC
O

RROH2(1) = EHOL1(4)
Do 51 KIK = 1,N2N

JKJ16 = 1+KIK+*INC

510 RHOH2(1) = RHOH2(1) + RHOL1(JKJ1g)
ZIX17T = ¥2NT
RHOKH1({1) = RHOH2(1) / ZA17
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520

598

65§00
700

630

00

g1¢

820

898

JJJ = 0

Do 52 £ = KLY, KL2,IxC

JII = JJS + 1

JKkJ18 = Ke«INC

RHOK2(K) = RHOH2(JKJ18)

JKJ19 = K+NZN+INC

RHOKH2(K) = RHUH2(K) + RHOI 1(JKJ19)
ZR2. = N2N1 + JJJ

RHOKH1(KR) = EHUH2(X) / (ZA20)
WRITE(6,50C0) KL2 , RHOH (KL2 )

K = KL2

K= K & Z5C

JKJ21 = Ke((NIiN)/Q)*INC

RHKOH2(K) = RHCL1(JKJ21}

Do T KK = 1,N1R

JXKJ22 = K=((N'N)/2=KK)*INC
REOKH2(K) = RHCH2(K) + RHOI 1(JKJ22)
ZA23 = NN

RHOH1(K) = KHOH2(K) /2A23

IF (K,LT,L=N2N*INC) GO TO 598
WRITE(6,5000) K »RHOH1(K)

JI3J = 0

Do 63 K=K13,L,INC

JJJ = JJJ S 1

JrJ2u = K=INC

JKJ24A® K=N2N *INC

RHOH2(K) = RHUH2(JKJ24) = RHOL1(JKJ24A)
Zpa25 = NN=JJJ

RHOR1(K) = EHOH2(K) / ZA25
WRITE(g,5000) L » RHOH (L )
FORMAT (1HO,6<REOH1()IH,2K)=4E27,7)
K = 1

RHOL1(1) = RHOLZ2(Y)

Do 81 KIK = 1,N2N

JKJ26 = 1+KIK*INC

RHOL1(1) = RHOL1(1) + RHOL2(JKJZg)
ZA27 = N2N1

RHOH2(1) = RHGL1(1) / ZA2”

Jdd = 0

Do 82 K = KLipKL2,INC

Jdd &= a3 + 1

JKJ28 = K=INC

RHOL1(K) = RHOL1(JKJ2R)

JKJ29 = K+N2N*INC

RHOL1(K) = RHCL1(K) + RHOL2(JKJ29)
ZE3> = NANT * dudd

RHOK2(K) = RHCL1(K) / ZA3¢C
WRITE(g,8000) KL2 , RHOH2(KL2 )

K = KL2

K = K # INC

JKJI31 = Ke((N'N)/2)*INC

RHOL1(K) = RHCL2(JKJ31)
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1

300
00

O a

237
370
**
* W

375

3g0

421
422

Do 1. 0 KK = *,N1N¥

JKJ32 = K=((N'N)/2=KK)*INC

RHOL'(K) = RHOL1(K) + RHOL2(JKJ32)
Za33 = NN

RHOH2(K) = RHOL1(K) /Zpa33

IF (K.LT . L-N2N*INg) GO TO 898
WRITE(6,8000) K +RHOH2(K)

333 = 0

DO §3 K=KL3,L,INC

Jad = JJ3 + 1

JKJ3u = K=INC

JKJI3yp= K=F2NT*INC

RIOL'(K) = RHCL1(JKJ3y) = RHOL2(JKJ3yR)
Zp3s = NN=JJJ

RHOH2(Kj = RHUL1(K) / 2a3g
WRITE(g,g0CC) L » REOHZ(L )
FORMAT( ch:Iu,E20.7'E20.7)

FORMAT (1HO,6aRHOKR2(,I4,2H)=,F2 ,7)
IF (IUP3.NE.1) GO0 TO 370

RHOK' 1S LOWER L1AIT OF POLRRIZZTION EN-‘ELOFE
RHOH2 1S UPPgR LyM1T OF POLARIZATyON gNV=-LOPg

cALL PLYPOL(RKOH1,RHOHZ 4 [Nc o L )
IE (F.EQ«Vs) GO To 380

RaTI0 15 (UMULPTIVE PHpSg FOR VERTIC,L
RATION 1S cUMULATIVE PHASy FOR HORIZONTAL
CALL PHASE

CONTINUE

IF (X, LT .NR GO TO 14

WRITE (€,422)

FORMAT (1H ,2 HTHIS JOg IS cO¥FLpTE.)
STOF

END

POL,RIZ,TION
POLARIZATION




Do

Lo

R B e s
~IOU‘CWN- N O AN E WN -

and B
O ™

35
100P INDEX K MAY NOT BE

c

C

SYBROUTINE pLTPolL ( RHOH1 » Rymiic s XXC p % )
SURRQUTINE pLTPUL %** PLOTS afUH ! AND RHROH2 VERSUS ASPECT
DYMENSIUN XPAK(8) » YPAR(B) o xAnr{360) « YIR(35.) o LAR(36C)
DATA XBAR / 0,0, 29.0, 249 200¢q 174Cs Qo 0 TRy Qo i/
DATA YRAR / 0,0, 29.0, 5404 Co"s 12e0s Q0o 3.5, 0.0 /
IF (INC.GE.10) G0 TO 218
Inck = 10
6o TO 217
215 INCP = INC
217 CONTINUE
athe
4 CALlL NUMBER(= 180+ ,12XPAR , YPAR )
XpaAR(7) = 6,3
CALL NUMBER( «90, »14XPAR o YPAR )
XpAR(7) = 10,%
call NUN‘:R( 0. "gxPAn » YPAR )
XpaR(7) = 15.3
Call NUMBER( 90, » 19 XPAR YPpR )
XpaR(7) = 19.E
CaLL NUMBER( 80. , 1 XPAR , YPAR )
xpaR(7) = 1.0
YpAR(7) = 4.0
call NUMBER( =10, ¢ 1aXBAR , YPAR )
YppAR(7) = S
CalLl NUHE!R( 0, » 19 XPAR YAk )
YpaR(7) = 949
call NUMBER( 45, o 1eXPAR 4 YPAR )
YppAR(7) = 145
call NUMBER( g0. »1sXPAR YPAR )

It = 1L « INCF
J =

pg 3¢ K = to
J = J + 1
XAR(J)
YAR(J)

1BM, INCP

z K
= RHOH{(K)
REDEFINED IN CALL

ZAR(J) = RHOH2(K)

36
LoOP INDEX K MAY NOT BE REDEFINED IN CALL

37

38
39
"

g
42
63
U
s

¢

20

we®

IT =V
CONTINUE

II
5 24

XAR
XAR ’

YAR o
ZAR

LIng |
Live
Call STCBY
call sTpRY
RETURN

END

Call
Call
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’

0P ABNORMAL FUNCTION

OR ABNORMAL PUNCTION

XPARs YPAR )
XPAR, YPAR )



©
o

[

1 SUBROUTINE PLTPHp (RATIO ,RpTIOK, INC, L )
2 DIMENSION XPAR(S) ’ YPAR(R) ] XAI(JGO) e YaR{3EL ) , ZAF(36
3 DATA XPaR / 0,0, 29,0, 2,0, 270,4 17,94 0. 4 ".gs 0.1/
4 DATA YBAR / 0,0 , 29,2 ,15,0 , 10,0 ,12.,0 , .7, !5,0,0,0/
S IF (INC,GE.10) GO TO 85

6 INCP = 10

7 Go To 90

g 85 INCP = INC

9 90 CONTINUE

1 c “he
11 ¢ CALL NUMBER(=180. »{oXFAR , YPAR )

12 XPAR(7) = 6,3
13 CALL NUMBER( =90, ,',XPAR , YPRR )

1k XPAR(7) = 10,8

15 CALL NUMBER( O+ »TpXPAR , YPRR )
16 XPAR(7) = 15,3

18 XPAR(7) = 19,%

19 CALL NUMBER( 180, ,19XPAR , YPAR )
2 XPAR(7) = 1,0
21 CALL NUMBER ( 0,0 , 1 sXPAR)YPAR )
22 YPAR(7) = 20,C
29 CaLll NUMBER (10,0 » 1 oXPAR,YPAR )
24 YPAR(7) = 25,0
25 CALL NUMBER (2040 , 1 #XPAR,YPAR )
26 YPAR(7) = 28,0
2 IgM = L = INCP
29 J =
3 Do 2 K = 4, IBM, INCP
31 J = J + 9
33 XAR(J) = K
33 YAR(J) = RATIO(K)
LOOF INDEX X MAY NOT RE KEDEFINED IN CALL OR ABNORMAL FUNCTION
3k ZAR(J) = RATIOH(K)

LOOP IKDEX K MAY NOT gE REDEFINED IN CALL OR pgNORMAL FUVCTION
35 It =g

36 20 CONTINUE

3 c 'Sk

38 CALL LINE ( XAR , YAR 4 IT , XPARs YPAR )
39 CRLL LINE C XAR » ZAR o XX , XPARs YPAR )
- CALL STDBY

47 CALL STDBY

Lz RETURN

4z END
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4

10

15

20

30
40

80
90

100
110

SUBROUTINE SKIPF(NEOFP,NEOK,NSKIP)
Ir (NSKIP;EQ.C) GO To 110
NeNO = 0 ’

NFS = 0

NCNO1 = NCNO

CALL FLGEOF(g,IEOrF)

READ (8,15) NCNO

IP(IECF L,EQ. °) GO TO &0
FORMAT (72X,I5,3Xx)

IF (NCNO.GE.NCNO1) 60 TO 2°
NEOF = NEOF+1

NFS = NFS + 1

IF (NcNO,LNE,1) GO TO 940

IF (NF5,LT.NSKIP) GO TO 10
BACKSPacE 8

RETURN

call ERROR(2 )
6o TO 30

ENTRY SKIPR(IKSK)
NRS = 0

IF (IRSK.EQ.0) GO TO 110
Call PLGEOF(8,IEOF)
IF(IEOF L,EQ. ') GO TO 100
REaD (8,90) pUMMY

FORMAT (1X)

NEOR = NEOR + 1

NRS = NRS + 1

IF (NRS,LT.IRSK ) GO TO §0
GO0 TO 110

CALL ERROR( ?3)

RETURN

END
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10
100

20
200

30
300
110

SUBRGUTINE ERRQR(KERROR)
Go To (10 , 20 , 3C ) » KERROR
WRITE(6 , 100)
FORMAT(39H WRONG TAPE FILg cALLgp * KERRO®
Go TO 110
WRITE(6 , 200)
FORMAT(29H UNEXPECTEp ENp OF FILE * KEKROF
Go TO 110
WRITE(6 . 300)
FORMAT(39H UNEXPECTEp ENp OF FILE * KERROF
sTop
END
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9 01
25

30

41

40

60

g 03

70
79

80

SUBROUTINE PHASE PHASE CENTFER ANALYSIS

COMMON/BLOK/NEOR, NSKIP,RHOH1(u0 0)oRHOL1(4 ~ ), RHCH2(40 0),REQL)
1(L0°"),10P1,IUP2,IREC,NRyL,INC,DRKO,LP,LIM ,LIM¢,¥,NPILF,K,XR,SHH,
1 LL,RPD,KOP1,AIN,MAX ) J4SVV,XI,VVR,TJVV,TIH",COSVV,VVI,SINVV,COSHH,
2 SINHH,HHR,HHI,SIGR,SIGI,PgRR, PERT,SUM,DENOMT,DENOMZ, TIVH,SVE,

3 COSVH,SINVH,VHR,YHIXLAMDA,IFN(20),HDG(7),IX(<)ssY(2),

§ TVV(40C0)»IVV(U4O000)yTVH(4070),JVYK(4000)pTnH(4 ) o JHH( GO0 ),
§ SINSQ(3600),:0SSQ(3600),SycOS(3600),RATIO(36 ),IRMI,IEMA
6,RATIOH(4000) , LPTH,IR1(2),IL1(2),IR2(2),TL2(2),I¥H(2) ,NEOF

_ AN = gyv(Y)

RATIO(1) = ZaH1¥XLpMDy

MM=1+INC
Do 3 I=MM,L,INC
MPHI = C

JKJH2 = I=INC

IF (JYV(2).LT,LIM2, OR,JVV(JKJH2),6T,LIM1) GO TO 25
MPHI ==-360

Go To 30

JKJHY = I=INC

If (JVV(X)GT LIMY, QRIVV(JIKIHy) LT ,LINZ) GO TO 3¢
MPHTI = 360

JKJHg = I-INC

ZAHE =(JVV(I)=JVV(JIKJHE)+MPHI)

RATIO(I) =RATIO(JKJH6) + ZAHO6*XLAMpA

WRITE (6,41)

FORMAT (1HC,3%HOUTPUT pATA,PHASE CENTER IN INCHES (VV))
WRITE (644C) (RATIO(XI)s I = 1,LsLPTH)

FORMAT [5F8,2)

ZAH7 = JHH{')

RATIOH( 1) = ZAH7*XLAMDRA

Do 7 I=MM,L,INC

MPHI =

JKJHg = I=INC

If (JHKH(Y).LT,LIM2, OR,JHH(JKJHB),GT,LIM1) GO TO 60
MPHI =-360

Go TO 70

JKH1 = ¥=INC

IP (JHH(I) ST LIMYy ORJHR(IKH1IT), LT, .LIN2) G0 TO 9L
MPHI = 3560

JKJH12 = I-INC

ZAH12 = JHH(I)=~JHH(JKJH12)+MPHI

RATIOH(I) = RATIOH(JKJH12) + ZAH12*XLAMDA

WRITE (6,79)

FORMAT (1HO,3?HOUTPUT pATA,PHASE CENTER IV INCFES (HR))
WRITE (6,80) (RATIOH(I), I=91,L,LPTH)

FORMAT (5F8.3)

call PLIPHA( RATIO ,WNpATIO0OH , INg , L )

RETURN

END (the reverse of this page is blank)
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8. SAMPLE PROBLEM

8.1. Description. A sample problem is included for checking
out program AG3.

8.2. Input Data. The input data used for the sample problem is
shown on the following page. The input data is explained in Section
S.1.

179




165

8.3 Output Data. A portion of the output from Procedure AG3 for the
sample problem is given on the following pages.
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0
2.0
7

0 1

50 90

=150 2
TLOW=-15 C02666
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3600
0.0




TLOW=-15 C02666-“NN=7

|
i

- - - . A - b, “
196, -160, P9 ~140, 100 120, -110, 1-10G. -90, -80 -70, -60, -90. -40, -3¢

POLARIZATION SYMMETRY ENVELOPE
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ABSOLUTE PHASE SIGNATURES
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-

Al

RhuL 1(
RHUL LA
RROL L
RHOL L (
RHULL(
RHOL L
RECLIL
Khul 1t
RHOL 1(
KHut 1(
RhulL 1(
RHOL 1 (
RHJu 1 (
RHUL L(
RHUL L(
RItdL L(
RHUL 1 (
<HOL L
RHUL 1 (
<HUL 1 (
RhuL L(
HHOL L
RHUL L(
RHGL 1(
RHUL 1 (

Rbe Lt

1LUn=-15 CC206LOL NN=T

)=
3=

4)=

10)=
11)=
12)=
13)=
la)=
15)=
Le)=
17)=
1L8)=
191 =

20)=

23)=
24)=
o=
26)=

217)=

Ce95999599L

Ce95999936

C.2199598¢k

02 199998¢

Qel 7999%8E

Cel799998¢

V.0

0.1799998¢

09999999, -

0.93999999E

C.1799998¢

0.1%00000¢C

€ 21999988

V.1799998E

0.179%998L

0.1799998¢E

062399996¢E

U.2399696L

Ce2399Y98E

(/.53‘}‘]‘(, j‘sk:

Ced599998¢K

Ce2399998¢E

Ued 399998C

Ue 1999586

Ve 299998 %

0el2599%98E

ol

o1

02

02

02

02

0l

01

oy

02

02

02

G2

02

c2

02

02

02

02

184

KRHOLZ L

AHGLZ(

KiiLlLel

RnuL2l(

RHULZ (

RHCLZ (

KoL 2 (

KoL 2H(

Ri{OL 2 (

RHOLZ (

RHOL2(

RHULZ (

RHOLZ2(

RHGL2(

RH3LZ (

RHULZ L

RHCLZ2 (

KHGLZ (

kHULZ2 (

“rpul 24

RhL2(

RHCL £ (

RHULZ(

_RHUL2 (

ritul 2

RdLLZ(

J) =
10)=
11)=
12)=
13)=
14)=
15)=
16) =
17)=
18) =
19)=
20) =
21)=

22)=

£33

24) =

£9) =

1}

20)

217) =

Ce 19%99995E
0. 19959995tk
0.67199995E
OD.6T99995E
0.7T199994¢
Ce71959G4L
0.899999 (¢
0.7199994E
C.759G9G5E
0.7999995¢E
C.7199994E
0. 71599998E
0.6799995E
Cell199994L
0.7199994E
0.7199994¢E
C.C59G9917E
G 6599991E
0455929998 ¢
05599993 F
0e599964 4L
Q659999 7E
Q0e5999994¢k
Cat1999593E
De6399993¢

De&399993E

G2

C2

c2

02

02

02

02




Al

RHUL L (
RRUL L
KHOL L
RHUL L(
RHOL L{
RHOLL(
REUL LI
RHOL L
RHCL L
RHOUL L(
RHOL 1 (
RHOL 1(
RHOL LA
RHUL 1{
RHOL 1(
RHOLIL
RHGL1(
RHUL 1
RHUL 1
RHUL 1(
RHOL1(
KHOL 1 (
RHOL 1(
Rhul 1
RHLL 1L

RHOL LA

TLOn=-15 CC206€& NN=T

281)= Cecl99GG8E
29)= G.<59999b¢c
30)= S U.53399596cC
31)= «2395998¢
32)= €C.2199998E
33)= G.2999998¢t
34)= 0.2799998E
35)= (e29999598E
36l)= 0.£599998¢c
37)= Ce2399998¢
38)= C.2799998¢
39)= Ce27999%8E
40) = 0.2799998E
41)= U.2599998E
42)= 0+« 29999958
43)= 0.29999956¢L
44)= Led7999Y98E
45) = Ce29999%EE
4o)= C.32000CCE
417)= C.299995¢8¢
4B )= 0.2999998E
491 = 0.2999598E
50)= 0«3399998¢E
51)= 043599998¢
52)= Ue3399990E
53)= C.339999¢0¢

02

02

02

02

02

02

02

C2

02

02

02

02

02

02

02

0Z

02

02

02

02

(W4

0Z

185

RHGLZ(
RHCL 2
rRaOL2(
RduL2(
FHUL2(
RHGL2(
KHOL2(
RHGLZ(
RACL2H(
kHOLZ (
RHCLZ2(
RugL2(
KHULZ (
RHOLZ (
RiaL2 (
KiiuL2(
kHOL2(
RhaL2(
kAGLZ2 (
ol 2 (
Kioee (
RHCL2 (
RrnuL 2t
RHOCLZL
rHGL2 I

KHCLZ(C

28) =
29) =
30)=
311=
32) =
33)=
34)=
35)=
361=
37)=
38)=
39)=
401 =
41)=
42) =
43) =
44) =
45) =
40) =
41)=
48) =
49) =
50) =
51)=
52)=

531 =

0.67999%5E

0.6399998E

0+.5599998E

05599998 E

0.6799995E

0.63999%8E

0.6199998¢

0+5999994E

0.6399998E

0.6599997E

0. 0196998E

0.6199998E

0.6199998¢L

0.5999994L

0.95999994E

0.5999994E

Ce©199998E

05999994 E

0« 5199995 E

0599999 4E

0659999594

0¢5999994E

0.5599998¢E

0.5399998¢L

0.595999G8E

0.5599948E

02

02

Cc2

ce

02

02

c2

02

02

G2

2

ce

ce

02

2

c2

02

ce

02

o2l



SECTION VII

SIGNATURE TYPE AMBIGUITY STUDY
COMPUTER PROGRAM DOCUMENTATION
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AD=A033 709 PRC INFORMATION SCIENCES CO ROME N Y F/e 18/3
SPACE SURVEILLANCE SOFTWARE SUPPORT. VOLUME III. RADAR SISNATUR==ETC(U)
OCT 76 P R CONTI F30602=78=C=0167

UNCLASSIFIED RADC=TR=76=261=VYO0L 3 N




o

Nl“ lIHi: I

122

L2

2 L flee




OO0

-

Enclosure (B)

H65 - FORTRAN IV SOURCE DECK LISTING

SIGNATURF TYPE AMBRIGUITY STUDY

CCMMON

L/AAL/SMAT(3TCC,6) MI(€), ACUT1, ACUT2,
2 ACUT3, ACUT4

DIMENSIUN AP(27CC)s FU3TCT),FFL1(6),EE2(6),ELL6)

v~ NTA = NTA

(29

195

REWIND NTA

NUll=-1

ACUT1=18C.

ACUT2=9,

ACUT2=1360C.

ACUT4=1R].

REALIS«1CI5) NNNgTNoMA SN, SAN,NS,AVGANA
REAC(S,1C0C) KyAlsA2,A2,A4,A%,J
GL TO (2),4C45Ce6Ce TCeRTe9041CC ) 4K
NC=J

Gu 10 21

ISAN=J

AVUN= A2

NSS=J

Gy TN 21

l(ci=Al+al

MI{2)=AD0+,]

Ml(4)=A3+,]

ML(S)=A44+,]

M1(6)=854+,1

GU TU 21

El1(2) =Al

El{2)=42

tlls)=A3

E1(5) =A4

El1(e6) =A8

G100 21

ACuUTI=A1

ACUT2=A2

ACUT3=A3

ACUT4 =A4

[SMVAR=AS+, 1

Gu T 21

[oPT=Al4.1

Gu TO 21

CNuURMA =A]

Gu TO 21

WRITE LEL1C TE) ANR, TR Mg SN oSAN AVENA G ANS,

1 E1(2)10E1 LA ELLa)FLI) E) 1)

JACUTL, ACUT24 ACUT3, ACUT4, ISNMVAR

FIND CORKECT SCATTERING MATRIY LATA On TAPE
CALL FLGFCHINTA,TEF)

IF INC oNFe NOIT 3 C FO 101

ODG IS5 T=14ANUN¥

SMAT(T¢1)=ARSISMATIT.]))

187
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o0

GO To 18C
101 IF (NOll +EQ. -1 ) GO TO 102

1C2 READ (NTA)
IF (IEOF) 1C2,102,1C3

102 IeDF = C
KEAD (ATA)
LOC=103
IF (1EOF) 104,104,550
104 REAC (NTA) NO1
LCC=1C4
IF (1ECF) 1C¢,1C¢€,550
106 IF (NO .EQ. NC1) GO TO 140
110 READ (NTA)
IF (IEQOF) 110,110,103
REAC IN SCATTERING MATRIX
14C I=1
NUM=0
141 READ (ANTA) (SMAT(L,.J)eJ=1,46€)
LOC=141
IF (IECF) 142,142,179
143 IF ( SMAT(I,1) .LE. ACUT1 .AND. SMAT(I,1) .GEF. ACUT2
1.0Rs SMAT(I,1) «LE. ACUT3 .AND. SMAT(I,1) .GE. ACUT4 ) GU TO 142
GO TO 180
142 IF CISMVAR .LT. 1 ) GO TO 147
D0 145 1J=1,ISMVAR
144 READ (NTA)
LOC=144
IF (1EQF) 145,145,179
145 CUNTINUE
147 NUM=NUM + ]
I=1+1
GN TO 141
179 IEOF = C
BACKSPACE NTA

CHECK FOR SYNTHFSIZING ADDITIVE NCISE SUBROLTINF
18C IF(ISAN JEC. 1 ) CALL SANSUB( AUM, AVGN ,$16C)

CHECK FCR NCISE SUPTRACTION SULRRCUTINE
IFINSS oFCe 2 ) CALL NSSSUB( NLM, AVGN,$1910)
19C 11=1
K=1
AVGSIZ=0.
AVGUT A=C,
ICONT =C.
[1=1
20C IFISMAT(I1,1) 4Gtes 24C ) GO YO 2C5
I1=11+1
K=1[1
IF (K GT, NUM) CO TC 2SC
GO TO 20C
205 DC 210 1J=2.¢
IF (MLLTJ)Y FC. C) GD TO 210
EEL(IJ) = SVAT(K,1J) =~ ELCLJ)
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210
220

227

230
232

2645
250

26C

270

29C

30C

31¢

1000
1001

EE2(1J) = SMATIK,IJ) ¢ ElL1))
CONTINUF

ICONT =2ICONT+1

E(ICONT)= SMAT(K,1)

SMAT(K,1) = =-SMAT(K,1)

K=K+]

IF (K «GT. NUM ) GO TC 245

00 230 1J=2,6

IF(ML(TIJ) .EQ. O ) GO YD 230

SMAT(K,1J) «GT. EE2(IJ)D)) GC TC 232
CONTINUE

GO TO 220

K=K+1

IF ( K ,LE. NUM ) GO TO 227
IF CICONT .EQ. G) GO TO 2¢C
CICONT=ICONT

DONUM=NUM

CCS=DICONT/CNUM

AVGSIZ= CCS ¢ AVGSIZ

DAXM=0.

DO 26C I=1, ICONY

DO 260 1J=1,ICONT

IF ( DAXM oLT. AMOD(ABS(E(I) - E(1J))y180.)) DAXM=AMCD(ABS(E(I)

1E(L1J) ), 180,)

CCNTINUE

DK =DAXM /DNGRMA

AVGOIA= DK + AVGODIA

AP(II)=1./ 3.0 *¥(CCS**2 + DK#**2 )
WRITE(6,1001) 11,CCS,II,DK

IF (10PT .NE. 1) GO TC 27C
WRITE(6,10C3) (E(1J),1J0=1,1CCNT)
Il= I1+1

II=11+1

ICUNT =0

K=11

IF (I1 .LE. NUM ) GO TO 2CC
AA=0.

ICN=11-1

DCN=ICN

ENNUEC=1.~-DCN/FLOAT (NUM)

DC 300 1J=1,ICN
AP(T1J)=SCRT(1,/3. *{ENNOEC**2) +AP(1J))
AA=1./(DCN )*AP(1J)+AA

AVGSlZ= AVCSIZ /DCN

AVGDI A= AVCDIA /DCN

UA=C,
D0 31C 1J=1,ICN
DA= (1o/DCN*(AP(TIJ)=AA)*%2) +DA

DA= SQRT (CA)

WRITE(6,1011) (AP(1)sI=1,ICN)

WRITE(6, 1004) AA,DA,ENNDOEC

WRI TE(6,41G13) AVCSIZ 4 AVGNIA, NUM

NGl 1=NO

FORMAT (1 242X5E1Ca%,y 3X14)

FURMAT (1X4k C(S T4,2H)= FlO.495X4H D(S
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aNaNel

aN el al

1602 FUKMAT(21H QLA%YERING MATRIX DATA NUMBER 14,234 CCESN'T EXIST ON
1TAPE )

1003 FORMAT(47H AZIMLTE VALUES IN THIS CUUIVALENCE CLASS ARE /(5F5.1))

1004 FORMAT (1XSHAVGA=FT,4¢5FVARA= F10.4,8H 1-K/N= FB8,4)

1008 FCRMATI(8A5)

1006 FURMATU( 1x 4CH SMUS - STATISTICAL SIGNATURE AMBIGUITY /

1X 16H SIGNATURE TYPE AS  /

1X 16H SM TAPE NUMBER A5, l4F MODEL NUMBER AS /

IX 6K S/N= AS ,3H 08 /

1X S5H SAN= AS ,5x6F AVGN= A€ /

IX 20H NOTSE SUBTRACTIUN= AS /

1X 18H ERRCR LIMITS ARE /
TIX6H E(1)=F6e396H E(2)=F6e39€H E(3)=FE.346H F(4)=F6.146H F(5)=F6.1
8/ 1XTH ACUT1= F6.1,7H ACUT2= Fé,1,7TH ACUT3= F6,1,4,7TH ACUT4= F6.1 /
91X BH ISMVAR= [2 )

10C8 FURMATI(I2)

1009 FORMATU(1XI4)

101C FORMAT(6FI0.3)

1011 FORMAT( 28H NORMALIZED AMBIGUITY VECTOR / (5F1Q.4))
GO TO 20

55C wRITE(6,1012) LCC

1012 FORMAT( 32+ ENC CF FILE ERROR AT STATEMENT 14 )

1013 FURMAT (1X, BHAVCSI? =,F6.4,10H AVGDIA =,F6.4, TH NUM =,]14)

Cwvs N~

GO TO 20
END
SURRUUTINE SANSUB(NUM,AVGN o%1)
SUBRQUT INE FOR SYNTHESIZING ADDITIVE NUISE
COMMON
AZAAL/ SMATI3 7D ,6) M1(é), ACUT], ACUT2,
2 ACUT3, ACUT4

DC S0 [=1.NUM
D0 5C J=2.4
ElJ= 10.,*%ALCGLC(Ys + 1Z.%¢((AVGN =-SMAT([,J))/10. )} )
SMAT(1,J) = SMAT(I,J) +ElJ
5C CONTINUF
RETURN 1
FND

SUBKOUT INE NSSSURINUM, AVGN o #*)
NUI SE SLETRACTION SUBROUTINE

CUMMON
s LIAAL/SMAT(3TDC,e) Ml(éE), ACUTY, ACUT2,
2 ACUTZ, T~ ACUT4
DC 5C T=1,NLM
00 50 Jd=2+4
IF (SMAT(T,J) = AVGN  +GTe CoC433 ) CO TO 4C
SMAT(T4J) = AVGN = 270,.C
GU YO SN
40 SMAT(T4J) = AVGN + 10.#% ALOGLIC ( 1Ce ®**((SMAT([,J) ~AVGNI®,1)-1,)
57 CONTINUF
RETURN ]

END
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Enclosure (C)

H65 - Sample Problem

1. Description

Three sample problems are included. Each of these problems
utilizes a reduced signature set in order to minimize the time
required to check out the program. This time may be further
shortened by increasing the values of ACUT2 and/or ISMVAR,

Problem 1 uses the first file on the library tape and does
not use either subroutine.

Problem 2 uses the first file on the library tape and
incorporates the Noise Subtraction Subroutine. The value of
-15.0 dBsm for average noise is artificial and is chosen so
that the effect of noise subtraction on ambiguity will be
obvious,

Problem 3 uses the second file on the library tape and the
Synthesize Additive Noise Subroutine. The value of average
noise is again chosen so that the effect of noise on ambiguity
will be easily detected.

2. Sample Problem Deck Listing

The following is a listing of the enclosed sample problem
deck. See Enclosure (E) for an explanation of each term of
this listing.

3. Sample Problem Output

The following is a listing of the output of procedure H65
for the three sample problems. The time required to run these
three problems in sequence on the IBM 7090 using a binary source
deck is 0.72 minutes.

4, Sample Problem Déck

(the reverse of this page is blank)
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Enclosure (C)

2.

SM 64011

1.
1.01
180.0
0.
20.

Sv 5enll

1.
1.01
180.0
0.
20.

S™M 64011

1.
1.91
18C.0C
0.
20.

12

'55 .
l.
1.01
160.0

72

‘150
1.
1.01
160.0

-15.

1.0!
160.9

NO NO

1.01
160.0

NO  YES

YES NO

1.0
160.0

Sample Problem Ceck Listing

=565

10.01
16C.0

=18

1.
10.901
l6C.C
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Enclosure (C)

3. Sample Problem Output

J 175529 € 3627230

9C UNIT
FUNCTINON
SYMROLIC
40 LOGICAL
6T UNTTY

9C UNIT
FUNCTINN
SYMBOLIC
4C LOGICAL
l UNIT

17529
175529
175552
175611

O 0w
(2 B B N}

176411
175411

STPELL]

O O O
S ]

B ]

€527F9 ' &

26 1
YISK  DISK

WD PY
CRD PCH
32 312
DISK DISK
B8 B9
17 18
DISK DISK
$SETUP 09
$SEXEZUTE
EXECUTION
THIS JUB IS
162 LINES
$18SYS
$STOP
A A’
g% P
JISS  JISK
Ja 4
28 23
DISK  DJISK

GRIWER G
oR Al
PRT LBl
34 00
DISK DIsK
89 Cl
19 2%
NDISK DISK
ra
[RJOB
COMPLETE,.
0lT2uT,
3. K2
ut urz
o I!
DISKR  UISK
JE D1
3¢ 1
JISK  JISK
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A2
Nl

Cl
DISK

21
DISK

33
T2

354

A3
gul

02
DISK

c3

22
DISK

R4
T4

12
1Sk

A4
PP1

c3
DIS

Ca

22
DISK

Jell7 0825 MHé65

AS
CK1

6
DISK

€H

24
DISK

2595 7¢

At
L2

)5
IISK

Ce

25
DISK

87

-S
2154




18J08 VERSION 5 HAS C(ONTRDI .
$18J08 NOSOURCE
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GENERAL DYNAMICS 7090 PROCEDURE H6S5
FORT WORTH DIVISION PRIBLEV 062079-C71

SMUS - STATISTICAL SIGNATURE AMBIGUITY
SIGNATURE TYPE SM

SM TAPE NUMBER 64D11 'MODEL NUMBER 3

S/N= 72 DB 5

SAN= NO AVGN= =65

NOISE SURTRACTIIN= NO

ERROR LIMI[TS ARE

E(1)= 1,010 E(2)= 1,J10 E(3)= 1,010 E(4)= 10.0 E(S)= 12.0
ACUT1= 187.0 AZUT2= 16G.N ACUT2= 162.0 ACUT4= 160C.5

[SMVAR= 2

cts 1)= J.0741 (S 1)= Ce265C

c’sS 2)= J.0741 D(s 2)= 0.355C

S 2)= JeJ741 n(s 3= C.055C
i S 4)= 0.0326 DS 4)= U.02850

c(s S)= C.2135 DI 5)= Co.

cts 6)= Je.0741 NS 5= J.C550

C(s 7= ceJd556 2(S 7= 2.030¢

CtsS 8)= S.J556 nes 8)= De2645C

cts 9)= 3.237) D(s Q)= 2.915C

Ci{s 10)= 3.0370 (s 101= J.0207

cts 1)= C.0185 DLS 1l)= ).

cts 12)= 2.037¢C 2SS 12)= Te0150

Cts 13)= G.037C nes  13)= 0eC225

C{sS 14)= vell85 S 14)= T

C{s 1&)= C.0185 (S 15)= Se

C(S 16)= 0.0370 s 16)= C.C152

C(s 17)= ¢.C370 (S 171= 2.020C

c(s 18)= Cad37J S 18)= 2.7150¢

cits 19)= 07379 Nts  191= CeC150

Cts 2%)= 0.237GC S 2J)= 0.015¢

Cis 21)= 0.2570 S 21)= G.022°2

cts 22)= 9¢2379 D(sS 22)= Ue0153

Cts 23)= CeJ1R5 (S 23)= T

NORMALIZEN AMSIGUITY VECTAR
Je3362 Ce3363 Ce3357 (.33092 Ce32lE
C.2357 2e33304 Te3340 043322 Je3323
fe3216 Te3322 fe2323 C.3315% Ce331¢
Ced322 73323 Ce3322 Ce 2222 Qed22
Pe3223 63322 fe31316

AVGA= Ce333.VARA= CedR20 1-K/Ne .7T.574]

AVGST? =0.2%35 AVGOIA =U."254 NUM = Fa
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SMUS = STATISTICAL SIGNATURE AMBIGUITY
SIGNATURE TYPE SM

SM TAPE NUMBER 64D11 MODEL NUMBER 3
S/IN= 72 08

SAN= NN AVGN= =-1F%

NOISE SUBTRACTION= YES

ERROR LIMITS ARE

E(l)= 1.01) C(2)= 1.019 E(3)= 1,010 E(
ACUT1= 182,00 AZUT2= (60,7 ACUT3= 16C.C
[SMVAR= 2

cts 1)= Ced741 D(S 1)=

(o B 2)= UeUTR1L D(sS 2)=

c(s )= 0. 0926 D(sS 3)=

c(s 4)= 2.0556 s )=

c(s 5)= J.L370 D(S 5)=

cts &)= J.0556 2MS &)=

cts 7= 0.07185 (S 7=

cts R)= Jec135 LS 8)=

(78 Q)= 0.C37C D(S 9)=

cts 10)= G.037C NS 101=

cts 11)= Ce21385 D(sS 11)=

cts 12)= J.31835 s 12)=

cts 12)= D.J185 D(S 13)=

C(S 1l4)= 240370 DS  14)=

C(S 15)= 0.7185 N(S 15i)=

cts 1é)= Devl85 (S 1s)=

c(s 17)= CeclBS Nnes 17)=

C(S 18)= 2.5185 NS 18)=

C(S 19)= 2.3185 D(S 109)=

€lS 2C)= £.2185 nts 20)=

cts. 2Y)= 0.185 Nnis 21)=

Cis 22)= Ce J370 D(S 22)=

CtS 23)= C.3185 DIS 23)=

C(S 24)= CJC185 N(S 24)=

C(S 25)= Cec3?d 2MS  265)=

C(S 2é6)= J.2135 DIS 2%)=

cts 27)= ZeJ135 NS 27)=

C(s 29)= £.2185 NiSs 28)=

c(s 29)= Je 0185 (S 29)=

Ci(S 1217)= {e3185 MS 5=

c(s *1j= CaC3T15 MS 31)=

Ci(S 22)= Cel3T0 MS 32)=

NORMALIZFED AMBIGULITY VECTOP
" e2420 Ce242% £ 2451 C.2385
N«2383 Je2355 r.2355 T.23¢3
".2355 De2355 Ce2255 N.2365
%e2268 1.2355% 235K .2355
re22E5 J.2363 .2355 0e2155
N,?155 1e2355 fe.2356 0.2355
re2265 1.2365

AVGA= De2355VARA= C.7222 1-K/N=

198

4)= 10.0 F(5)=

ACUTe= 16

0.065¢C
0.065C
0.0750
C.0402
0.9220
0.930C
Je
Q.
0.Cl5C
2.C15¢C
Je
D

-
“oe

C.02C2
C.
9.
Je
Ce
2.
Ce0153
Ce
GeC153

C

Y O

LN
NN

NS Nal

J
¢

O

Beed36%
U235
242355
SR A B
ov285%

TaalTh

A r
veu
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AVGSIZ =T.7312 AVGDIA =7,7132 NUu4 = 5Sa
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SMUS - STATISTICAL SIGNATURE AMBIGUITY

SIGNATURE TYPE  SM

SM TAPE NUMBER 64011 MODEL NUMBER 2

S/N= 52 D3

SAN= YES AVGN= =16

NOTSF SURTRACTION=  NO

ERNP LIMITS ARE

El1)= 1,013 E(20= 1.01€C F(3)= 1,010 E(6)= 13,9 F(5)=

ACUTLl= 185,33 ACUTZ2= 160.7 ACUT3= 160.0 ACTée= 140.C
ISMVAR= 2
€S 11= J.2556 S 1)= JeJdadC
(O Y 2= J« 3556 (S 2) = G.055C
€S 3)= cell4l nes 3)= 0.0750
CtsS 4)= GeC926 DI 4)= c.2700
CLS k= C.(556 s 5)= C.3450
GCES b= 20556 nes 5)= Ce245C
c(s T)= s 2556 nes 7= J.333°0
c(s f)= Jeulel (S 8) = 0.3550
cts o)= CelT41 DIS )= €C«2558
ces 10)= 763556 DES  10)= OeL30C
€ts 11)= 2.0370 D(S 111)= 20156
c(s 12i= CeC556 nes 12)= Ce0ad"
2l R e Cev3dT0 DS 130)= Jed250
C(Ss 14)= JeU2TC LS 14)= 0.323C
] o L Cel356 NS 15)= 0.035C
€C(S tbi= SeC556 (S 16)= 30380
CeS L= veJd3TC nes 171 = C.020C
€S IBy= ce0370 (s 181= 0.0207
NORMALIZED AM3[GUITY VECTAOR
Te3N6Y )e3875 C.2897 0.3937 Ce3871
NSl ce38366 c e 3886 C.3885 Ce 3864
FeABSE Ce3869 Ne335R8 Qe 3857 Je+3858
e ¥68 Je3R57 €857

AVGA= Ye?3T71VARA= Oe2714 1-K/IN= T.60657
AVGSIZ =0,7556 AVGDIA =0,732¢ NUM = 54

142 LINES NQUTPUT,
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Enclosure (D)
H65 LIBRARY DATA

1.

DESCRIPTION

Library data for procedure H65 are described in Section II of

enclosure (4). The library tapes for procedure H65 are produced from

raw data by procedure H31l, The library tape is written in binary mode,
T-track at a density of 800 BPIL.

The following format is used:

LIBRARY TAPE FORMATS
FILE 1 (SCATTERING MATRIX 1)

RECORD NO. CONTENTS

eee e AW

STANDARD HEADER RECORD
NO (SCATTERING MATRIX ID)
SM1, SM2, SM3, SM5, SM4, SMé6
SM1, SM2, SM3, SM5, SM4, SMé

SM1, SM2, SM3, SM5, SM4, SM6
STANDARD TRAILER RECORD
END OF FILE

FILE K ( SCATTERING MATRIX K)

RECORD NO. CONTENTS
1 STANDARD HEADER RECORD
2 NO (SCATTERING MATRIX ID)
3 SM1, SM2, SM3, SM5, SM4, SMé
4 A
. SM1, SM2, SM3, SM5, SM4, SMé

STANDARD TRAILER RECORD
END OF FILE

LAST FILE

RECORD NO. CONTENTS

1

STANDARD TRAILER RECORD FOR LAST FILE
ON TAPE.
END OF FILE
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o

Here SM1 represents azimuth angle, SM2, SM3, and SM5 represent
cross section in dbsm, while SM4 and SM6 represent phase.

The phase terms represent relative phase where SM4=§ ;- §1;
and SM6-¢22 - ¢11.
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1I.

Enclosure (E) HG--Cuscomer Ucilizatlon

INSTRUCTIONS TO CUSTOMER

IBM 7090 PROCEDURE H65

PROCEDURE PURPOSE

The primary function of this procedure is the
computation of a normalized ambiguity vector which
serves as a measure of the ambiguity or uncertainty
of different types of signature representations

of a scatterirg vehicle.
INPUT DATA

A, Library Data
Library tapes are identified by a label of
the form XXXXXXDNN where XXXXXX is the job
number under which the tape is produced, D is
an alphabetic character, and NN is a sequence

“number.,
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Only one library tape may be input per job and it
must be listed on the job sheet under Library Input.
Library tapes for this procedure are produced by 7090
procedure H31l.

Problem Data

1. Identification Format

Columns

63-68 Job number (assigned by the Digital
Computing Lab).

69 by o

70-72 Deck number

73-77 Card sequence number

78-80 "H65"

The card sequence number must begin with 00001
for each deck and cards must be numbered sequenti-
ally.

2. Symbols Used

NO Scattering matrix I,.,D, number on
tape .
ISAN =] Subroutine for synthesizing addi-

tive noise on signature set
=0 Subroutine won't be used.
NSS =) Noise subtraction subroutine will

be used.

=0 Subroutine won't be used.
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AVGN

M1(J)

ISMVAR

ACUT1

ACUT2

ACUT3

ACUT4

Average noise used in the Noise Sub-
traction and Synthesize Additive Noise
Subroutines.

Determines signature type to be
considered where J = 2, 3, 4, 5, 6.

If M1(J) = 1 Column is considered

If M1(J) = 0 Column isn't considered
ISMVAR = N, N azimuth values will be
skipped between each azimuth reading.

If the number of azimuth recordings for

a given signature set exceeds 2250, then
ISMVAR must be greater than zero.

Value for upper azimuth bound for first
interval 180.0° - 0.0°.

Value for lower azimuth bound for interval
180.0° - 0.0°.

Value for upper azimuth bound for interval
360.0° - 180.0°.

Value for lower azimuth bound for interva’
360.0° - 180.0°.

1f the azimuth values between 360° - 180°

are not desired, set ACUT2 = ACUT4.
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ACUT]1 must be greater than or equal to
the first value on tape approximately
180.0° for a given scattering matrix
file. The value of ACUT4 must be greater
than that of ACUT1.
If azimuth values between 360° - 180° are
desired and ISMVAR is greater than
zero, then ACUT4 must be at least ISMVAR =
N records from the END OF FILE on the
particular scattering matrix file being
used.

IOPT =1 for printout of azimuth angles.
=0 to suppress printing of the azimuth

angles.

E1(J) Determines the error associated with
each azimuth recording on tape. E1(2),
E1(3), and E1(4) are associated with the
three amplitude recordings for VV, VH,
and HH data, E1(5) and E1(6) are
associated with the two phase recordings.

DNORMA Normalization factor used to normalize
the magnitude of the equivalence class

diameter to unity.
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TN

SN

SAN

NS

AVGN

Signature type identification data
Tape number

Model number

Signal to noise ratio

Identification for synthesizing
additive noise

Identification for noise subtraction

Mean cross section

Card Formats (H65)

a, First card of each deck containing

alphameric information.

Eard
ols.| 1-5(6-10|11-15{16-20{21-25|26-30|31-35
[Data NNN | TN MN SN SAN NS AVGN

Data from the first card of each deck
is used as heading information and
nowhere does it enter into the selection

of desired options or calculations.
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b,

ard‘{
Cols | 1-2 | 5-14 |15-24| 25-34 | 35-44 |45-54 '60-61
1 NO
2 AVGN il
3 | M1(2) [M1(3) | M1(4) | M1(5) [M1(6)
D
4 E1(2) |E1(3) | E1L(4) | EL(5) |E1(6)
A
S ACUT1 |JACUT2 | ACUT3 | ACUT4 | ISMVAR
T
6 I0PT
A
1 %NORMA
8

All {items will be zero if not input, except

for ACUT1, ACUT2, ACUT3, and ACUT4, these

variables assume the values of 180°, o,

360° and 181°, respectively for the first

card deck if not input.

Items NO, NSS, ISAN, and data type number

in columns 1-2 must be right-adjusted and

written without a decimal point.

All other

input items must contain a decimal point

and may contain an exponent (power of ten

by which the number is multiplied) in the

right most columns of its field.

The

exponent may be omitted if the last column
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III.

of the field is blank. When input,
the exponent is preceded by its sign or
the character E and contains no decimal

point,

For optimum usage, problems using the
same stored scattering matrix may be run
sequentially. This allows the customer
to utilize different sets of error limits
as well as the existing noise subroutines.
Note that once the noise subtraction or
synthesizing additive noise subroutine
has been used the original scattering matrix
in storage will be destroyed.
OUTPUT
The basic output of this program is a listing of the
normalized size C(SI), the normalized diameter D(SI),
and the magnitude of the normalized ambiguity vector
for the Ith equivalencd class for each of the K equiva-
lence classes. Also, the sample mean and sample
variance of the K ambiguity vectors are output as is
the value of one minus the normalized number of
equivalence classes 1-K/N. The average size and
average diameter of the K equivalence classes are

output., 209




Iv,

Additionally if IOPT = 1, the values of the azimuth
angles which are included in each equivalence class

are printed.

TIME ESTIMATE FOR H65-AMBIGUITY PROGRAM

A single problem utilizing an SM signature and
approximately 1500 signatures can be accomplished in
four (4) minutes. The time required may be considerably
reduced as the number of equivalence classes is reduced
either by using a simpler signature type or larger
error limits. It is recommended that the first

problems of any set of problems consist of the most
complicated signatures and lowest error limits followed
by the simpler signature types and/or larger error
limits. In this manner, if a time estimate is exceeded,
the shorter pfoblems will be truncated rather than

the longer omnes.

If ISMVAR = 1, the maximum number of signatures will
be 1800. If ISMVAR = 0, the values of the ACUT
parameters must be adjusted to limit the total number
of signatures to less than 2250. A corresponding

increase in time would be required in this case.

)
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Enclosure (F)

H65 - Description of Changes Necessary for Compatibility
with GE-625/635

The following changes will be necessary in order to make
the H65 source deck compatible with the GE-625/635 computer.

Item No.

1

Change Required

On card number H65A009 replace the value of NTA
on the right hand side of the equal sign with the
logical file number on which the H65 library

tape will be placed.

Example: NTA=9

When H65 is run on the IBM 7090, logical file
#9 is used for the library tape.

The three cards H65A006, H65B200, and H65C215
establish the dimensions of the arrays necessary

to store the input signature set as an 3700X6

array. If the available storage is less than 22,200
words after compiling, the number 3700 must be reduced
accordingly. If 22,200 words are available for

input data storage, an entire signature set of 3600
scattering matrices can be processed during a

single problem run. Otherwise the signature set

must be reduced utilizing the ACUT's and ISMVAR
parameters as discussed in enclosure (E). 1If, for
example, storage for only 15,000 words is available,
the value 3700 on cards H65A006, H65B200, and H65C2193
must be changed to 2500, and the values of the
ACUT's and ISMVAR used to prevent overflow of
storage.

Incorporate GE-~625/635 system control cards as
necessary.
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ENCLOSURE (G)
H65 - Logic Diagram
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6 July 1967

Rome Air Development Center
Griffiss Air Force Base
Rome, New York 13440

With reference to our conversation on July 5, 1967, I an enclosing a
simple computer program listing which I believe will enable you to generate
a magnetic tape which will be compatible with the GE635 computer. The
input to this program will include both cards and the standard SMUS library
tapes produced by Procedure H31 on the IBM computer at GD/FW. The
purpose of this program will be to eliminate the IBM system control words
(represented by the variable NCONT) from the library tape and to provide
a listing of the library data with pertinent identification data.

The variables used in this Program are identified as follows:

NFILES The number of files to be reproduced
NMOD Model Identification

NFREQ Frequency in MHz

ANGLE Bistatic Angle in Degrees

N Number of Azimuth Measurements
NO Tape file corresponding to NMOD
SMAT(1) Azimuth Angle in Degrees
SMAT(2) (TV,RV) Cross Section in dBsm
SMAT(3) (TV,RH) Cross Section in dBsm
SMAT(4) Differential PHASE (¥vy -yyvv)
SMAT(5) {TH, RH) Cross Section in dBsm
SMAT(6) Differential PHASE (¢ - ¥yyvv)
NCONT IBM system control wofjg—l

NTA Designates input file

NTB Designates output file

In order to run this program on the GE635 computer, it should only
be necessary to incorporate the GE system control cards and designate
values for NTA and NTB as desired. You might also like to include a tape
identification number at the beginning of the output listing.
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Note, that I have used input file 5 and output file 6 for card input and
listed output, respectively. You may desire to change these numbers to
conform to the GE system.

The table below indicates the required format for the card inputs.

Card Columns 1 - 6 7 - 12 13 - 18

Input Card #1 |NFILES=3

Input Card #2 | NMOD=3 NFREQ ANGLE

Input Card #3 |N 3000 0

Items NFILE and N must be right-adjusted and written without a
decimal point.

This program should facilitate the direct conversion from all the IBM
formatted tapes produced by Procedure H31l. The simplest manner of pro-
viding these data appear to be for us to send you the pertinent H31 tapes so
that you can duplicate them and then return the originals to us. Any attempt
to remove the effects of the control words directly in the SMUS computer
programs would necessitate extensive changes in each program.

I hope this approach meets with your approval and is successful.
Please contact me if additional information is desired.

Sincerely,

GENERAL DYNAMICS
Fort Worth Division

T o i ssmin

G. W. Gruver

P.S. N; = 2853 [180°]
N, = 2836 [180°]
Ny = 2732 (180.4]
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Enclosure (1)

10

1000
1001
1005

1010

1020

50

1030
100

200

DIMENSION SMAT (6)

NTA = 09

NTB = 10

READ (5,1000) NFILES

DO 200 K=1, NFILES

READ (5,1001) NMOD, NFREQ, ANGLE

READ (NTA) NCONT, (SMAT (J), J=1,6)

WRITE (NTB) (SMAT (J), J=1,6)

READ (NTA) NCONT, NO

WRITE (NTB) NO

READ (5,1000) N

FORMAT (12)

FORMAT (3A6)

FORMAT (I4)

WRITE (6,1010) NMOD, NFREQ, ANGLE

WRITE (6,1015) N, NO

FORMAT (1X37THSCATTERINGbMATRIXbDATAbBIDENTIFICATION//
11X13HMCDELbNUMBERDbAG6, 122ZHFREQUENCYb-bA6, 3HMHZ,
217HBISTATICbANGLEb=bA6, THDEGREES)

FORMAT (1X39HNUMBERbOFbAZIMUTHbMEASUREMENTSb
1EQUALSbbI4, 1X33HFORbSCAT TERINGbMA TR IXbDATAbFILEbbI4)
M=N+1

DO 100 I=1,M

READ (NTA) NCONT, (SMAT (J), J=1,6)

WRITE (NTB) (SMAT (J), J=1,6)

WRITE (6,1030) SMAT(1), SMAT(2), SMAT(3), SMAT(5),
1SMAT(4), SMAT(6)

FORMAT (6(5X, F6. 1))

CONTINUE

END FILE NTB

CONTINUE

END FILE NTB

STOP

END

NOTE: b indicates blank
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In developing the SPECT and DISCRM computer programs , three programs
were used. These are SPECT, CLASS and TRAIN. Fortran listings for these
three programs follow.
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SECTION VIII

SPECT
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R

c SPECT AND SPECT3

COMMON/RLOCX1/CKSAT(3619,

1, IRS , IX , INSTRY , I=TEK
T2 SIGCRL , TKORE(351) , AN

COMMON/RLOCK2/ NS(361)

1INTST(351,17 ) ,L,IspCTl361,
c
c
COMMON/BLOCKW4/ INPN(36°,3
— IRERU3GTY T HIINDNT
COMMON /INPUTY? INDAT(360)
¢
€
DIMENSTON THPES(361) ,
1 IFSKP(
iy e nNstin(y
3 THETS(
4, SYSATT(Y
5 NVDITH(

DIMENSTION CcKSAT(36 '),
DIMENSION IP0OS(3561),Vs3TD
T DIMENSTYON ITHETA({2) L,ITIA(
UIMENSION HEAD(5),TRAIL(
DIMENSTON TGTID(12), ?0OL
DIMENSION PpBASE(4), REFMI
S CONTINUE
READ (5,1 0§ TGTID » IU
19T FORMAT( 12p4, 3%, 12, F5.
WRITE (6,2 6 ¥ TGTID, ILUN
206C FORMAT ( 9 TARGET =, 10AlU
1 /9% NPOL =, T3
WRITE (6,1 02V
15602 FORMAT (!5P NPOL 1NcORREC
CALL EXIT
6 CONTIN!g
REaD (5,1 "0) DRaNG, 7GT
1030 FORMAT( €EF°0,. )
WRITE(5,2 70) DRANG, TG
2077 FORMAT ( 3% pRANG =,F7
1 /9K VSTD =, 7
IF (THrNe +6Te « «AND
WRITE (6,1 387
1038 FORMAT (22" THINc S ¥~T
CALL EXIT
11 CORTIN:E
IF ( DRANG .GT: 0. U AND,
wRITE (6,1 03}
1003 FORMAT ( '6H DRANG INCORRE
CALL EXIT
7 CONTIN"E
THTEST = | ,*THIN-

'K
2
-
‘

8
CKYITH(4»3681)pLAST,IVARRFy THOLD,IRO4,DRA'G
L , vSTD , ITH, CONST , SrT , IMoODE ,
0ISE ; )

2 ISB(361,10) »ISNCT(361,17) ,
1) LISE(361,120) »SIG(540)
) oR(3561,30) »5(361,30) ’
37) LERRt 30) »SS ¢ 30)
+IECK

IDATA(SL0) ,

i HEADR(S) , TRAILR(S)
) "

4,9) o THETE(L)S) o SIGREF(4)

) o THMISS(30) ,

5), VGIDL(S5), VOIDH(S)

CccKONE(361)
P(361) , TRSP(361)
2)
8)
IpL3)

S(3C)y XAE(2), YAK(2)
N , PREQ , NPOL , NBRTGT
’ bX.I"o 1xl 12 )
,» FREQ, N¥OL, NRBRTGT
» //9H IUN =,13,/9H FREQ =,F6.2,
» /9# YRRTGT w,I4 )
por LE. * ) GO TO 6

T)

DIM, THIN:-, V3Tp

DIM, THINC, VSTPD

1,7/6q TCT,IN ®,F6,2,/%H THINe =,F6.2,

)
THING oLE. 2.0) 60 To 11

c2RRECT ) =

DRANG JLT. Q0,7 ) GO TO 7

o
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LIH = ° 5-751§u
FEAD (5,1 NFILES, VFSKP, NRPS, ICMTER,INOTSE,IBIpS1, IRS
1, IIRS1 , IIRS2
1022 FORMAT( '21% Y
“RITE (6,2 8 § NPrLrS, VFSKP, NRPS, ICNTER,INOISE, IRS ,IgIps?
1. ITRS1 , IIRS2
208" FORMAT ( g* NFILES =,I4 , /gH NFSxP =,13,/gH NRPS =, 13,
1 /3¥ I1cNTER =,1% , /gH INOISE =,I6,/9H IRS =, 14,
- /5" IgIAS( =,1° , /SH ITRS1 = ,I5,/9H IIR32 = ,I5 )
NO¥SAM = (T6TpIM + 30. ) /(2,0%*pRp¥NG)
TRO = ICNTER =~ (IRS + ULUMSpM)
LAST = IcNTER + NUMSyM
IF (NYFILES .GT. " .pMp. NFILES .1T. 30) GO TO 8
WRITE (6,1 04F
1004 FORMAT ( '8F NFTLES INCORRELT )
CALL EYVIT
8 CONTINUE
IF ( IV0IS® .GT. 300 ,4Np. INOISE .LT, 2800 ) GO TO 9
WRITE (6,1 057
127 FORMAT (3% NOiSp LgVel INCOKREcT )

¢cALL EX2T
g CONTINUE
Uy = =
NWgS = 9 *YgPS
cOYST1 = FLOAT(gN913¢r)
COBST = CONST1 1 0G0

ANOISE = 1 0,*% CO4ST + ,1

BASE(1) = (CcONST1 + PL“AT(IBIAS1))/10000
FASE(Z2) = (cONST1 + 2 , ) / 100.0
EASE(3) = PpSE(2)

EASE(L) = paSE(2)

THOLD = BASE(1)

BIxS = BASE(2)

LAST Y = LAST + 12

IIRR5 = IE~

THOLUA = TFOLD
“RITF (6,2 19§ THOLD
2019 FOFMAT ( 3% THOLp = , ¥3,2)
IFP( LAST oLTy ( 9 ¢ IRO ) ) LpST = KWDS*0.9
IP( NRPS 6T, «AND,
1 NRPS JLB, © y 30 TG 10
YRITF (6,2 2 )
2027 FORMAT ( '6F NRFS NgOQ:zcl )
CALL EXIT

1C CONTINTE
IF( NFZKP .E. ) GO ™ 4
READ (59 '02.)( TFSKDP(J)pu=1,NFSKT )
WRITE (6,703 V( IFSKP/J)sg=!,NFEK?
2030 FORMAT (27H Pilgp5 T Tp SKIEPEL RRE o/ 1K »10(2X»I5) )
GO TO 1%
14 IFSKP(1) =
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15 CONTINUE

JNISS =

IFILE = 1

ISKF = 4

ID = NXBRTCT*1 N ¢ 1

IIRs = 1

KMISS =

7 WRITE (%,efgT.) T5TID ,FREQ ,NPOL ,NBRTGT ,ID
WRITE(43,281.) TGTID »FREQ ,NPUL ,NBRTGT ,ID

8810 FCRMAT( 12AL,F7,2,15,16, TH P 16)

Crodee [T T 'TER R | R X
DO 707 IP=1,§roL

T 7 READ (5,10352Y PoLrID, NVOID

1230 PORKAT ( TA442.X,TI4)

I¥ (Bvoxp 1% %) GO TO 16
CALL =XIT :
16 IF (MVOID LEQ. M) GO TC 19

READ (5,1 357 ( vOIpL(I),VOIpH(I), I ® 1,NVOIL)
FCRMAT ( “O0F6. )
CONTINUE
READ (5o 1 4°F NaTPOL,TDLPCS
1040 FCRMAT ( “X,I 02X,L3
IABFOS =I;BS{IDLPOS)
IF( NiTPOL ,GT. ) Go TO 2{
WRITE (6,204.) )
2¢40 FCREAT (3fH NO, 0% ATTeNURTIONS/PCLARIZATION = © )
CALL FXIT

20 READ (5,1750) (SYSATT(J),NSUB(J),3IGREF(J) » JE1,NATPLL)
1750 FORMAT ( “(FS. ,4X,I1,PF5. ) )

Do 25 J=1,NATPCL
IF( NSUB(J) .GT, 0 ) GO T¢ 28
WEITE (6,704%)
2045 FCRMNAT (17H NSUB INEORRECT )
CALL =XIT
25 CONTIUE

DO 20 I=1,NATPOL
1L = N5UB(T)
READ (S5, '01.)( THETS(I,J), THETE(I,J)» J=1,L )
30 CONTIWUE
WRITE (6,705 ) POLID
2050 PCRMAT (27H INPUT pAT2 PrATINENT TO »3AUs 14K POLARIZATI N )
WRITE (&é,2051) NaTPOL
2051 FCRMAT (Z°H NUMBCR OF ATTENUATIONS =, IS )
WRITE (6,°052) (SYSATT(J),NsUB(J),SIGREF(J) o I=1,NATPOL)
2.52 FORMAT (U ¥ SYSTEY NUMBRR OF FEFEREYVCE i
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2v53

32
33

220

211

2C1

g ») »

/ g* EYYATION  SUB N”SRVALS X SECTION "
/ '\at B D‘OXDI o Xab

)

WRITE (6,72053)

FORYAT (3°H CONTROL DMTA ¥Ok ASPECT MERGING,,.. ’

1/ < H ATTENUATICN INTERVAL START STOP ,

2/ 4 H LEVEL ANGLE ANGLE )

p? & I=71,NATFOL

L = NSUB(T)

po & g=i,1

IPt & .6%. 9. ) GolBO 2%

WRITE (6,7054) I,JeTHETS(X,u)esFETE(TpJ)
FORMAT( OX,T1010%,T10 X,FE,1,U%,FEe1 )

6o T0 §°

WRITE (6,7085) JoTHETS(1,J) o THETE(IHJ)
FORMAT ( 17X, T1,7X,F6,1,4Xs P21 )
CONTIVUE

TINY = TH¥TS('

BIG =~ THFTE[ "yNSUB(1})

IF( N)ATPOL ,2Qs ') GO TO 33

DO 32 IF=C0,NATPOL

IP( THETS(Ias"'} LT, TINY ) TINY = THETS(TA,1)

IF( ThElE(IAS\SUq(I )¥ +GT. RIG ) BIG = THETE(IpsNSUR(I,))
CONTIVUE

J = 1

THDES (1) = TINY

J = J & j

TFDES(J) = THNES(Je1) + THINC

I¥ ( THDES(3Y .Lt, Big) GO TO 207
NDTH = J

DO 2uf  J=1,NiTH
Do 2 7 TA=1,NATPOL

CKITH(IA» ) = .

pC 21 J=',NDTH
CKSpT(3) =
CKONE{g) = .
IPOS(C) = IRS

NS(s) = |

NEN(J! =

po 21° JK = "H,NDT™H

VSTLP(JKY = .,

ISP (gkY =

CONTIUE

JTHSR. =

IF( TFDPES(1) +EQ. THETS( ,1) ) ¢O TO 207
Jd =

g & J %1

IF( THDES(J) .EQ. THETS(1,1) ) <O TO 202
CKITH( 1,d) =
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T T ey e S A S e T e e
203 CONTINUE
IF( THDES(NDYK¥) .rC2., THETE(1,NSUB(1)) ) GO TO 2 7
Jd =
200 3 = J &+ 1
IF( T:EDES(J) .LT., THETE(1,NSUB(1)) ) 60 To 204«
~208 T &« J T : ;
CKITH(1,J) = 1,
CKSAT(J) = =1,
CKONE(J) = 1,
Ir{ J LT, NODTH 3y 60 T0 2 §
2C7 CONTINUE
T NUMVD =
IF( NVOID +EO. 7 ) G50 TO 121
pC 1 ~ I=',NV0Ip
120 NUMVp = FLOAT(NUMVp) #+ (VOIpH(I)=VOIpL(I))/THINC = +6
121 NASP = NpTH & NUMVD
IF( N-UR(') .EQ, 1) 6O TC 240

L =
NSUB1 = NSuBl ")
po 23 J = 2, N3Up1
TEST = TH2TE[l "»3-1)
215 L = L + 1
"~ IF( Abs( TEST - THDES{L) ; ,GT. 0.1 ) GU TO 2’5
JJd1 = 1 + 1
TEST = THETPST 'y J )
220 L =L + 1
IF( AFS( TEST - THDES(L) )
JJ2 s 1 = 9

GT, 0,1 ) GO TO 220

DO 22% II=JJ1,JJ2

CKITH( |,IT) = 1,

CKOKNE(IIJ = 1,
225 CKSAT( I ) =-1,
230 CONTI“UE

240 CONTIVUE
DC 24° II = 1,NDTH
CCKOVNP(II) = CKONS(II)
CCKSAT(II) = CKSAT(XI)
243 CONTI'UE
O
ICTRL = 1
IOPT = 1
IMISS =
INT {
NK
ITH = JTHSRT
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134
sk §£Df§5. .ANbanVT io" D') GO TC 241
GO TO 242 o s ot S N S e e TS AR i P
241 WRITE (6,9 )
1920 FORMAT (84“ A STARTING ANGLE GREATER THAN 340 pEGREES POR IA=1 ANp
1INT=1 CANNOT BE ACCOMODATED )
CALL EXIT

2L2 cONTINUE
CALL FLGERR [ IUN, IERR )
IERR =
245 THFPIN = THETE(IA,INT)
ISPTST =
SIGNUM = SIGREF(I,) + SYSATTIIA)

250 IF( IFILE ,NE, IFSKP(ISKP) ) GO Tu 270
WRITE (6,60 6)

6bL6 FORMAT (17H PILE TEST START )

251 CONTINUE

CALL LATAIN

... IF (IEQF) 258,252,255
252 IF (IERRY 2 #251,2°

260 WRITE (6,7021) IFILE
7601 FORMAT (2€H I/0 ERROR BYPASSING FILE ,IS)
IERR =
GO _TO 251

0j

255 WRITE (6,7000) IFILE

IZOF =
7020 PCRMAT (15K BYPASSEZD FILE , I5 )
265 IFILE = IFILE +
IF( ISKP .GE. NPSKP ) GO TO 27C
ISKP = ISKP + 1
GO TO 25

270 CONTINUE
WRITE (6,0 7)
6vs7 FORMAT (37H PILE TST gNp = PILE PROCESS BEGIN )

IPASS = 1
IOER =
IGN =

275 ITH = ITH + 1

278 ISRT = 1
I¥D =3
280 CCNTIYUE
292 ISTF = ISPT + 89
IF( ISRT .8Q. 91 ) IHD =
CIF( ISRT .EQ. 181) THp = 2
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GO TO (287,2819290),I4yDd
281 CONTINUE
“CALL DATAIN
DECODE(INDATY "), 4000) (HEACR(J),T=45)
4%00 PORMAT(5A:)
JK = 4
DO 199 J = ISRT,IS?P,3
DECODE(INDAT(JK),U01 ) IDATA(J)
4370 FORMARUITY,IB)
JK = \‘KQ’B
DECODZ(INDATIIKY,4029) IDATA(J*1)
4€20 FORMAT(197,I5)
Jk = |-1K + U
DECOD: (INDAT]CK),4030) IDATA(J*2)
GT30 FORMAT(TS5X,IB)
199 JX = JK +°
DECODF (INPAT(304),404C) ITA(IHAD), (TRATLR(JI),JI=1,5) 3 ITHETA(IHD)
47L0 FORMAT(SX,I3)4AU,A1,I7,2X)
IFr (IFoF) 31 ,282,3¢
282 IF (IERRT 31543 2,31¢
" 290 CONTY UE i "
CALL DATAIN
DECODE(INDATI ")»4200) (HEAD(J),J=1,5)
JK = <
DO 4GS0 J = ISRT,ISTP,3
DECCODF(INTPAT[JIK),401 ) IDATA(J)

JK = JK +°
DECOD7 (INDAT(]IK),4020) ILATA(J+1)
JK = 7K +4

DECODE(INDAT{JIK),4030) ILATA(J+2)
4o JK = JK +°

DECODY (INPAT (304),4060) (TRAIL(J),JI=1,8)
LT60 FCORMAT(LX,8AL)

IF (IrOFY 31.,291,31
291 IF (IERRY 317.3 0,31"

3C0 IF( ISTP .GE, UWDS ) 50 TO 320
ISRT = ISFT % 9°
IHp = 3
GO TO 28

70 CONTIVUE
74 CONTIVUE

310 WRITE (6,70 2) IeIiE
1FOF =
7772 FORMAT (3 H OFILL ASSUMED AT EXD F FILE (,I2,45H) .. REPLACE D:TA
“STARTING WITH RZSTART ANGLE )
gF ( ( THTIN = Tipz8{rTH) ) .Lr. THINg ) GO TC 96
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orT = 2_.

e %rrrie + 1

GO TO 278 A £
“3?Wﬁﬁﬁi’%7§33¥ ) IPILE * eea ey
S340 FORMAT ( fH PILE , I3 ,2'H IS ASSUMED COMPLETE )

GO TO 411

-
o
315 CONTINUE o gasl
GO TO (157,192,152) , IHD
151 ITHETA(IHD) = ITHET,A(YHp) & THTEST
152 WRITE (6, 0 3) IFILE , ITHERT)(1)
7003 FORMAT (37H pRROR ATTEMPTING TO RgAp TILE ( ,X2,12H ), A8PgcT = ,

1 16 )
e LBRR = O LT e R L P Ll e ST AT TINB T T B,
CALL EXIT
>
c
320 CONTINUE
IGN =

__ABSITH = ITHETA(1) = ITHETA(2)
IF ( ppS(ABSITHY ,GT. THTEST ) GG To 120
119 THET) = FLOAT(ITHETA()) /1C0
GO TO 13
120 IF( ITH .EQ, ' ) GO TO g
1 = FLOAT(ITHETA(1))71 .
T2 = FLOAT(XTHETA(2))71 .-
D' = ApS( THETA - T1 }
D2 = aABS( THETA =- T2 §
IF( D1 LT, D2 ) 60 TO 125
THET) = I2
GO TO 13
325 THET) = T°
¥20 CONTINUE

c

ISPTST = TSPTST + 1
IP ( TSPTST N2, 2 ) GO TO 319
IF ( SYSATT(%A) .EQ. FLOAT(IIA(1))/10,0 «OR,
1 SYSRTT(Y¥A) LEQ. FLOAT(IIA(2))/10,0 ) GO TO 319
WRITE (€,€075) SYSATT(Ia)s IFILE

6615 FORMAT (5 H #**«« ATTpNUATION LEVEL OF TAPE WAS NOT gQUAL TO ,
1 P8.2, 18m PILg NO, = 4 IS5 )
CALL EXIT

31g CONTINUE
IF( Ip 6T, 1 +OR, IP ,GT. * ,OKe INT ,GT, 1 )GO TQ 317

Ty ( 18PIST 6T, 1 GO To0 317
IMOLE = 1
IF ( TDATA(Q.) ,LLT. ) IMODE = 2
IF (I“ODE .EO. 1) VSTp = FUNC(VSTD,CONST)
IF ( IMODE LEQe 2 ) GO TO 285
_SAT = 9G.98

i¥ ( TkoLp .,1%, 7.0 ,OR, THOLD .GT, 30,0 ) GO TO 28«
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234

61C0

285

286
6150

317

321

327
326

323

228

324
325

330

GO TO 317

WRITE (€,81 ) THOLD
FORMAT (4TH #** TAPp
CALL EXxIT

SAT = = .7 :

IF ( THOL“. GT. ‘15-
GC TO 317

WEITE (6,€15°) THOLD
FORNMAT (42H #** TAPp
CALL FXIT o
CONTIYUE

GO TO (32-,321),I0FT
I0FT =

IF ( SYSATT(®A) .RQ.

 SYSATT(%:) LEQ,
WRITE (5,6015)

CALL EXIT
CONTIYUE
ITH = ITH = 1
TEST = THAT)
Fr |

T3 = 3 % 9
IF( ABS( THDES(J) =~ A
N¥ = XN = (ITH=J) =~ 1
IF (Jd ,LB. ITR) G0
IF  (0=ITR) L% 2)
LY = 1ITH ¥ )
12 = g =
Be 327 L = Li,yLZ
CRONE( L ) = 1,0
CONTIVUE
GO TO 323
CONTINUE
po 22 L = JPITH
NPN(L) =
CKSAT(L) = CCKSAT(L)
CKONE L) = ccKONg(L)
CONTINUE
CONTINUE
ITH=
GC TO 3&
GO TO (325,33°),IPASS
SF{ TSeTh 6P 34D, )
IF( TERETN »68« 0% ) O
IF( peS(THETR) «G%. T
IF( ReS(THDES(ITH) =
IY ( THETA +L7s THDES
WRITE (6,70:.) THDES(

I¥ VOLTAGE ..ss THRESHOLp IMPROPER = , F7.2 )

IN pB THRESHOLD IMPKOFER = , F7.2)

FLOAT(IIA(i))/10,0 ,OR,

FLOATC(ITIA(Z))/ 10,0 ) GO TO 90

SYSATT(IA)s IFILE

BS{THETA) ) «6T, DTR 3J 60 T0 323
TO 326
GO TO 328
THETA = THETA = 3€0,
0 TO 330
1HINC ) g0 TO 278
A3S(THETA) ) «LE4 LTH ) GO TO 34
{zTH) ¥y O TO 335
ITH)
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7010 rog AT (14H BSPECT ANGLE ,F6.1, 94 MISSING )
SS = IMISS +

JKISS = JNISS + 1
I¥({ IKISS ,1¥. 5 ) 60 PO 331
WRITE (€,70,71)
7011 PCRMAT (37H P00 MANY ASPECT ANGLEZ MISSING )
CALL FXIT
331 CONRTINUE R o ;
IF( THDES(ITH) .GE, THFIN ) GO TO 400
ITH = ITH & 1

b

G0 TO 33
c
435 I¥ { IPASS _EQ, 2 ) GO TO 278
GO TO 35
340 IPASS = 2
CKITH(IALITHY = 1,

NN = NN + 1

WRITE (6,7020) N, ITH, (HEADg(J)»J=1,5),IIA(1), (TRATLR(J},Jd=1,4
IR i e TP e Syl ! TRAILR(5), ITHETA(1)
7¢20 FORMpT™ ( "H SWEEP(,13, gH)s THDES(#I3,3H) ,5,4,3X,13,044,x1,17)
350 CONTINUE
IMISS =
GO TO (27p435%),1PpSS

455 1Pp 2 L EU. % ) GO TO 31685

IF( CXSAT(ITH) ) 368,:56,37¢
355L="’R-

ISUF = C

DO 36 JJI=1,L
30 ISU¥ = FLOATIISUM) + CKITH(JJ,ITH) + 0,5

_IP({ ISUM .3Q: L ) GO TO 3ES
CXSAT(ITH)

-1,
CKONE(ITH) T

365 CONTIVUE
DO 367 IJ = ‘,LASTY
366 STG(I ) = FLOAT(IDATA(IJ))/ 100.7

374 CCNTIVyYF
cPLL SUgTRS ( S1G6 , TRSS , VSTDD » IIRS1, IIRSZ )
I¥ { Vv87D0 +GT¢ 3IAS ) 60 29 72

373 CONTI“UE
call =upifs T 3513, IRS3, ¥Si1pp. ITRSO, IIRS?1 )

IF (V:TDD +GT. BIAS) GO TO 322
GO TO 383
372 Iy (IVODE EQ. 1) vSTDL = FUNC(VSTDD,CCNST)
IF (N5 LEQy 1) f0 TL 3819
e IfF ((VsSTD~vS?DD) ,GT. 3, .} gc T~ 373
GO TO 381
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382 IF (IYODE ,EQ, 1) VSTDD &= PUNC(VSTDD,CONST)
=¥ (BN JKQ:. 1) GO T0 383
IF ((VsSTD=vSTDD) ,GT. 3, ) GO TO 383

381 CCNTIVUE
VSTD = VSTDD
IFs IRSS
GO TO 3g4
383 CONTINUE
KMISS = KMISS +
RFFMIS(KNTSSY = THDES[TITH)
384 CCNTINUE

W

VSTDP(ITH) = VSTD

IRSF (ITH) = IRS
IVARRF =

SIGCAL = ZIGNUM - VSTp

IF (IK BO, 1) 30 To 367
IDLTST =IABS{IPOS(ITH{=IRS) = IABFOS
IF (ILLTST L LE. IABPOS) GC TO 369
IRSTRT = TRS + IRAH = IDLPOS
IVARRY = TpLPOS
- 60 TO 358

36g IRSTRT = J*IR5 + IRQO - IPCS(ITH)
IVARRF = IRS = IPOS{ITH)
GO TO 368

367 CONTINUE
IFPOS(TTHY = IRS
IRSTRT = THRS + IRO
IF (ITH.GT, 1) GO0 TO 368
IF (IXOpE .EO@. 1) THOLpa= FUNC(THOLDpCONST)

TEDBSY = THOLDA+ 5IGC,l
J6g WRITE (6450 .) V5TDs TRS, CKSAT(ITH)s CKITH(Ip,ITH), CKONE(IT:
9.0 FORMAT (75 VSTp =,F7.2,26H pg POSITIOY OF REF. =,I3,5Xe HC*SAT

* =,F5. 1,5%, "HcKITH &,F5, °,9x, 7licKCNE ®,FS5,1 )
IES = IES = IVARRF
RERWET =(IRSTRT =-IRS)*pRaANG
WRITE (€,90 1) IRSTRT, RAWRT, (S5IG(J)pI=IRSTRT,LAST)
9.C1 FORMAT (Z27H RECORD DATA FROK IRSTRT = , I3,
'/ 2 = ,Fé, ,25H TN, RESFERENcED TO DIFOLKF o / o (70F6.2) )
WRITE (€£,00 2) TcTRL
9372 PCRNMAT (35H #***+* 5Pp T3 pNTRY *wi** ICTRKL = » 12 )
CLEL SPECT3
IFS = IKS ¢ IVARRF
IT (CXONp(TTHY .£Q0¢ 1.0) CKONE(ITH) ™ 40
WRITE (€,00 8) NPN([ITH), NS(ITH)
OT~8 FORMAT (37H #4%¥e gPp 13 pXyT ***+® NPF = , 12,5%, T1HNSATT NOw =,
2 )
I¥ (NPN(ITH) .EQ, 0) GO 70 379
JJ1 = NPN(ITH)
HFITH (6.007.)(IJPN(I'H.KK).R(ITH'KK)OS(ITH'KF)'KK.'.JJ' )
9710 FPORMAT( 'XoS(T o P64 10 F%¢ 10 XY/ 1Ko " (T 10064 1aPSe1p1X) ) )
71 cONTI! UZ

o
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425
L35

L5Q0

IP( BECITH) L%,

ORI . e e T B S
IF( T:HDES(ITHR) LT, THFIN )} GO To 275

CONTINUE
WRITE (6,30 v)

IF ( IFILF ,EBQ,
CONTINUE

CALL DATAIN

IF (IEOFY 417,414,417
IF (IFRR) 412,410,412

NPILES

1 ) CKSAT(ITH) = 1,

WRITE (6,7008) IFILE
FORMAT (34H 1/0 gRROR REApING TO gOF N Prrp , 15 )

IERR =
GO TO 410

CONTIVYE

WRITE (6,70 4) IFILE
FORMAT (1 H cOMPLETgp FILE(.320 iH)

WRITE (6,30 2)

)

GO TO U65

"0 FORMAT (18H PILp PROCESS gNp )

)

FORMAT (3'H gNp OF FILg = FYLE TEST START )

IFILE = IFILE ¢

IF( IFILE ,NE. IFSKP(ISKP)

CONTINUE
CALL ~ATAIN

IF (IXOF) 425,422,428
IF (IFRRY 43 ,421,43

WRITE (6
GO TO 42

1

»"0 1) IFILE
1

WRITE (6,707G) IFILE

IFILE = IFPILE *

1

IF( ISKP .GFE, NFS3KF )

ISKY = 1IScp F 1
66 TO 42
COCNTIVUYR

WEITE (6,20 &)

FCRMAT (1°H FILE TEST

IF( IST FE, NSUB(IA)

INT = INT + 1
GC TO 46

CONTINUE
WRITE (€,21 u)
FORFAT (1°'H V8Tp

(

GO TO 450

CN

)

D)

GC 1O

VSThP(JK),

IRS

’

9(117H
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L5585

) GO TU 450

IREP(JK)) JK ® 1, NASP )

VSTD

IRS) /74 (13(F641,25))

)




DO 55- %K = T,NASP
VSTOD(JK Ve
IFSP (JKJ = .

SSUTCONTINUE™ £ e

IF (IA ,GE, NATPOL) GO TO 465
INT =
I3
NK =
T . XTERRL
J =
TEST = THETSTIA,1)
THOLD = BLRSE]IA)
DO 4U5% KKLL = 1,NDTH
CCKSAT(KKLL) CKSAT(KKLL)
T T CCKONYT[KKLL) = CKONEBUKKLLY —
459 CoONTINYE
WEITE (6,207.) THOLD
5010 FORMAT ( 2H THOLD = ,F6,2 )
GO TO 461
460 TEST = THETSUIA,INT)
T TRE T R Ve it
461 J = J + |
IF( ABs( TEs? = THDES[J) ) .aT. 0.1 ) GO TO U461
ITH = J = 1
GO TO 245

[
IN +

0

e B e e

Min

“U65 CONTIVUE
IF (IfILE ,NE. NFILES] GO TO 467
WRITE (5,21 .) ( vSTDP(JK), IRSP(JK)y, JK = 1, NASP )
U67 CONTINUE
THAOLD = Basgl1)
WRITE (6,20 6)
3376 FORFAT (7174 gfp OF F1ip )

EF (JFISS ,EQ. ©) GO TC WEL
WRITE(6,77°0 J (THMISS(J), J=1,JMISS)
TENO FORMAT (//731H #4otdtsavtotawn bbb hnhddtbtetst
1 R R A e R R R R R AR A R R e
2/u1P THE FOLLOWING ASPECT ANGLFS WERE MYSSING //, (F10,7)
J/31H wewrbranh kb h kbbb bk
u JUH *aRsdapwhtd bbbkt // )

46y CONTI'UE
Ir (3P Np. 1) 60 TO 466
I8 = Ip & 9%
WRITE (6,3811) LAST,THDBSHM,2R0O,THINC,DRANG,IIRRS, ID
WFITE(4?,88'!1) LAST,THDBSM,IRC,THINC,DRANG,IIRRS, ID
8871 FORMAT (1 sF1 o1,710,F1 ¢ »F10.2,16, 14X, 7H P 216)

Lée ID = ID + 1

WRITE (6,7°8°2) PCLYD, NASPF, THDES(1), THDES(NDTK), NYQID, ID
WRITE(42,28'2) POLrps NASF, THPDES(1), THDES(NpTH), NVOID. ID
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AT A S TH

e §337Nvo§g ?ig?'0§r7' éo'%8x°91 e
b 0 Y e A ot e
GO TO (492,493,494,49%,496) , NVOID

892 WRITE (6,75 _.) ( VOIDL(I), VOIDH(I), I = {,NVQID), ID
WRITE(43,75 () ( VOIpL(I)e YOIDH(I)» I ® Y,NVOID)a Ip

7820 FORMAT ( aF6,1 , Sux , 7H P ,16)
GO TO 491
_Ug3 WRITE (6,751.) ( VOIpL(I), YOIDH(I), I = 9Y,NVOID)s IDp
WRITE(42,75"'.) ( vOrpL(I)s VOIDH(I)» I = 1,NVOID)s 3D
’

7810 FORMAT ( 4F6.1
GO TO ug1
Ug4 WRITE (6,752.) ( VOIplL(I), VOIDH(I), I = 4,NVOID), XD
WRITE(43,752.) ( VOIHL(I)s VOIDH(I)s I = 1,NVOID)s Ip
7320 FORMAT ( 6F6.1 , 30x , 7H P ,16)
GO TO ugt
Lg5 WRITE (6,753.) ( VOIpL(I)s VOIDH(I), I = {,NVOID)s 21D
WRITE(43,753.) ( vOrpL(1)s VOIDH(I)s I = Y,NVOID)s Ip
7330 FORKAT ( 8F6.1 , 18X , 7H P ,16)
GO TO ug? X
__Ug6 WRITE (6,75&.) ( VOIpL(1), VOIDH(I)» I = 1,NVOID)a ID
WRITE(43,754.) ( VOrpL(1)s VOIpH(I)s» I = Y,NVOIple 1p
7840 FORMAT ( 'OF6.1 , 6Xx , 7H P ,316)

u2x , 7H P »16)

491 CONTI.UE
c
RMAX
RMIN
ISET
ITH
300 ITH
EClL /
WKED) | TG R I R OO 0 R ML U S
P ¢ CKSRT(ITR) 8%, "sC ) 6@ 20 510
IF (NVOID ,EO. 7) GO To 506
po 5 £ J = 1,NVoIp
IF (T¥pES(ITH) .G6T, VOoIpl(J) .ANp, THDES(ITH) LT, VOIDH(J) )
160 TO 8 9
_3CS CONTINUE _
826 CONTIYUE
WRITE (¢,2813) THDES(ITH) .IP »1D
WRITE/43,7813) THpPES(TTH) +IP +ID
8813 FORMAT (F'0.1,9%X,1H9,20X,110416X, 7R P, 16)
GO TO 81

=3000,. .
e A
1

0o

iTH + 1

C b

809 ID = ID = 1

GO TO 81

C

$10 IF ¢ YPN(ITKI @l Y { GC 10 520
IF (NPN(ITH) +EQ. C) GO TO 527
IF ( INPU(ITH,1) ,FQ. 1) GO TO 527
NEND = NPYN(ITH)
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— Bhk 2 %ﬂbnl(:rus

S8s(1)

RR(TY

IINFN(1) =

- G0 TO 528

827

c
820

CONTINUE

= STITH,1)
= RITTH, 1Y
INPN(ITH, 1§

WRITE (6,8810) THDES(ITH) ,1f ,ID

WRITE (43,88
GO TO B81.

CONTINUE
THT = THDE

14) THDES(ITH) ,I¥

sTITH)

_NEND = NPN(ITH)

CALL

DO 525 III=
R(ITH,III)
S(ITH:III)
INPN(ITH,II
IF( IINPN(I

- 825 CONTINUE

828

830

8874
875

CONTI!NUE
WRITE (6,88
WRITE(W43,28

REORG( ITH )

13 NEND

= RR(III)

= SS(III)

1¥ = rINpNlrIIn)
IX) ,EQ.

'$) THDES(%TH)
189 THDES (ITH)

ID
“@8Tu FORMAT (F7O0,1,9%,1HT,20%,11 UA'I%Y"'

2 ) ECL = ECL + 1

_ITEST = NFND + 5
“NE =
K5 = VE + 1
D= Ip. ¢ 1
ITEST = ITEST = 5
IF( ITEST .GT. 5 ) 60 TO 806
GO TO (& ',8.2,8 3,8 L,8 5),PTFST
WRITE (€,88 1\? TIueN(J) Lhr(J) »S8S(3) ,
WRITE(42,88 1)( rINPN{J) ,RR(J) #53S(J3)
FORMAT( X, (X1,P6,1.,75.7.1%),» 52X, 7K
GO TO 8°
WRITE (6,38 2)( TINPN[J) ,RR(J) »SS(J) »
WRITE(43,%8 2)( pINEN(J) »RR(J) »SS(J) ,
FORMAT( 11X, 2(11,FP6%1,F5.°,1x), 35X, 7H
GO TO 8
WRITE (5,78 3)( TINPN[J) ,RR(J) »5S(J) »
WRITE(L23,28 3)( rIUPN(J) LRK(J) »3S(J3)
FORMAT( 11X, 3(I1,P6,1,¥5, ,1%X), 2X, 7H
GO TO 81 40 il e ,
WRITE (€,2g8 W)( IIVPN{J) ,BK(J) »5S(J) »
WRITE(43,28 §)( TINPN(J) LRK(J) »35(J)
FORMAT( 1%, U(T1,F6,1,F5. »1X), e K
GO TO B8
WRITE (6,78 %)( 1INEN{J) ,BRRUJ) ,&8(0)
WRITE(43,%8 8)( rINPN(J) »BRE(J) »SS(J)
PORFAT( 1X, $(T1,P6,1,F5. ',1%), “TH

8875
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9,160

«NEND »ECL ,IP ,ID
«NEND o7CcL »IP ,ID
8815 FORMAT (F'041,9%X,1H1,T10,F10,21,11C, 16X, TH

P,16)

"J®KS,NEND)»ID

J®KS,NENN), 1D
P o16)

J®KS, NEND)» ID
JEKS,NEND) s 1D
P +16)

J=KS,NEND),ID
J=KS,NEND),1ID
P o16)

- J=KS,NEND),ID

J®KS, NEND)» ID
P o16)

JaKS, NEND),»ID
J-Ks,usun)oxp
P o16)



80 20 8.
bos Couwgﬁﬁz
NE = Ks 4 & . : e - e N L e
WRITE (6,88 $)( IINPN[J) ,RR(J) ,85(J) , ImKS, Nt ),1D 3
_WRITE (7,88 $)( IINPNIJ) ,BR(J) ,SS(J) , JwKS,NE ),ID

-
_ IP( ITEST ,GT. 0 ) GO TO 530

c
810 CONTINUE o C D ML Nty e
%3¢ CONTINUE T g Ty
$38 CONTINUE , P
Ir ‘KHI’S «EQ. 0) Go TO 699
WRITE (6,89 ) (REFPMIS(J),d= 1,KMISS)
8¥do rognnr (77314 Seecslitiohsssiessaavhontitant /
31” t.Q'i'..tﬁti't'tii'tttﬁ"t.tt. /
2§zn01Hz VALUE OF THE REF., POUND AT THE PREVIOUS SWEEF WAS USED AT
3THE FOLLOWING ASPECT ANGLES /70 (P10,1) )
WRITE (6,20".)
8b10 FORMAT (77318 tevandosavaitratnitiddsvtadass /
1 1Y rnnebrasenrrnatnidinddddddder /)

c
899 CONTINUE
JMISS =
KMISS =
700 cO4TINUE
call EXIT
i I e S e Sl e T bl e T Mg
END
FUNCTION FUNC(A,B)
M = MM
PUNC = 10,*ALOG10(AA*AA - B*B)
RETURY
S |8 BN s
SUBROUTINE SPECT3
COMMOY/PLOCK1/CK3AT(361), CKRITH(4,361), Lgst.IVARleTHOLD.IiO.paAVG
's IRS , Ia » IRSTRT , ICTRL o VSTD » ITHy, CONST , SAT » IMODE ,
2 SIGCAL ,» cKONE(361) , ANDISE

— . SomKox/BLocka/ ¥s(361) #I5B(361,10)  ,ISNCT(361,10) ,
~ 1INTST(3%7,1 ¥ ,1sPCT(367,1C) ,LISE(384,19) “,816(540) :
con'o\/aLocxu/ INPN(361,20) +R(361,30) r8(361,3 ) .
INPN(3€1) dIINPN( 30) L RR( 39) . S8( 3

COMMOY/BLOCKS/ IKSGBN(1.)  ,IREGND(10)

DIMENSION

1 ISBB(1 ), ISSE(Y Y, ISNCTT(10), ISPCTT('0)y INTSTT(1)
DIMENSIOX ISMOTH(10)

IREG =

_IKEN =

" IDROP =
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5901

5C0O
730

_910

922
“9tTE

921

920

)

ICONT
IBTH

NPASS

YEPSsT T T —— ——— ———————— —————

NSATT = NS(ITH)

NS(ITH)=

LASTT = IaA8T ¢+ 12

WRITE (6,007°1) (8I6(J3), JI» LAST,LASTY)
FORUAT ( 20F6.2 )

GO0 TO (8- ,977),ICTRL TAIV TERTaE ;- L

IF ( CKSAT(I%H) ) 999,910,790

IF ( CKONP(I®H) .BQ, *.° ) GO TO 800

CONTINUE

D0 927 " IT = T,NSATT el i S B
ISBB (IJ) = ISg (ITH,IJ)

ISEE (IJ) = ISE (ITH,IJ)

ISNCTT(IJ) = ISNCT(ITH,IJ)

ISPCTT(IJ) = ISPCT(ITH,IJ)

ISMOCTH(IJ) =

INTSTT(IJ) = INTST(ITH,IJY L

DO 922 JK = 1,19
ISE(ITH,JK) =
CONTIYNUE

WRITE (6,90 6) N5SpTT

FORMAT (17H LOOP ON NSATT = , I3 )
o

s b (B B o e TR

ISPASS = °

IR = I58B[IJ) + IRs

IREND = ISEE[IJ) + IRs

IRBBR = IF

NPINS} = IREND = (IRBEB+1)

WRITE(6,6 1 J NrINSA

FORMAT (3°H NUMBgR OF PCINTS IN SATURATION = , 15)
IF (NPINSA +GTe 3 ) Go TO 9

GO TO ('1,12;13), NPINS,

I¥ (I8P cITI{Td) 6. 3 ) G0 TO 51

GO TO 399

NPN(ITH) = NPN(ITH) + 1

ISURS ™ = NPN[ITH)

INPN(1TH,TSURSTY) = 2

R (TTH,TSUBS1) = PLOAT(IRgpp*'=IRS) * DR)NG
VPT = SIG(IRBEB+!) ;

WRITE (6,70 J) R(ITH,ISUgS1)

FORMAT (2 H PgpAK PLAcgp AT R = , 78,2 )

IF (VFT JLE, ANOISE) VPT = ,NOISE *+ 1,0

3¥ VIEODE sEQ. 1) VPT = FUNcC(VPT ,CONST)
S (TTHsISUBS1) = VPT + SIGCAL
60 TO 399 - y
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12 IF 4152:!?(:0) «GE., 2 ) 60 TO 52
GO TO 399

__ 52 NPN(ITH) = NPN(ITH) + 1
ISUBS ' = NPN[ITH)
INPN(ITK,ISUBS') = 2
R (ITH,ISUES1) = PLOAT(IRgpB+2=IRS)* DRANG
WRITE (6,70 0) R(ITH,ISUgS1)

VPT = SIG(YREEBB+2) o

. __IF (VPT ,Lp, ANOrSg) VPT = ANOISE ¢ 1,0
Ir %xronz 80, 1) VPT = ruwc(VPT.c°#§T>
S (ITH,ISUgS1) = VPT + SIGcAL
GO TO 399

13. 37 (ISPCRT(I3) .GB. 2 ) GO TO 353
GO TO 399
53 NPN(ITH) = NPN(ITH) + 1_ _
ISUBS® = NPNIITH)
INPN(ITH,ISUgS1) = 2
TOP = SIG(IRBBB+1)
JR1 = 1
IF (SIG(IRBBB+2) .LT. TOP) GO TO 54
__TOP = SIG(IRBBB+2)
JR1 = 2
S4 IF (STG(IRBBB+3) ,LT, TOP) GO TO S8
TOP = SIG(IRBEB+3)
JR1 = 3
55 R (ITH,ISUBS1) = PLOAT (JRBBB+JR1~-IRS) « DRANG
WRITE (6,70 _) R(ITH,ISUBS1)
13 = TRBBBeghr’
VFT = SIG(I3Y
IF (VFT ,1E, ANOISE) VPT = ANOISE + 1,0
IF (IVOpDE +2Q. 1)  VPT = FUNC(VPT,CONST)
S (1TH,TSURS1) = VPT + SIGcAL
GO TO 399

9 ICNY = ISPCTT(IJ)
INT = INTSTT{IJ)
ICP = ISNCTTIIJ) = 1
3aL.* B % 1
WEITE (6+90 9) IJ,IR,IREND,INT,II’
9C¢Z7 FORMAT ( °?H REGION ,IU,1'H R SET TO ,I4, 1K RUN TO TR , IH,
1 FH INT = ,14, 7H 1P = , IW )

69 TO 10
<
8C0 CONTINUE
Do 281 J¥ = 1,1
ISE(ITH,JK) =
810 CONTI UE
IR = TRSTRT - 1
ICN =
ICp =
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20

N
- N
w

222
6C00

6L20

23

6L 30

1
LAST

+ 1

ICONT + 1

I¥( SIG(IR) ,GT, THOLD ) GO T0 6

TPt TR LY. TREND ) 67 TO &

GO TO 4

Irt TE ,L¥, 1) co 7O §

ITEY = TCR * 1}

CONTI“UE

IPL Icp <BQ. 3 . aND, TNT . .EQe .1 ) GO 2O 20
GO TO 285

NPN(ITH) = NPN(ITH) + 1

ISUBS = NPNITTH)

INPN(LTH,TSUBS1) = 1

R (TTK,TSUBS1) = FLOAT(IR=IRS=3) * DRaNG
VET = SIG(IR=1)

IF (VT .,LE, ANOTISZ) VPT = ANCISE ¢+ 4,°
IF (IFODPE +EQ. 1) VPT = FUNC(VPT,CONST)
S (YTH,TSUg&1) = YPT + SIGCAL

INT =

GO TO (19,22%)¢ ICTRL

IF (CKONB{ITH) EQ, ..0) GO 20 22
CONTIYUE

-
-
1]
-
bx an

IPF { YPR(ITH) B2y 1 1 6GGC XD 25
KNPN = NPV(ITH) =~ 1
IF ( TNPN(ITH,KNPN) .rQ., 2 ) 0 TO 25

IF (R(TTH,ISURS1) EC. R(ITH.KNPN) ) GO TD 221
IRBEGY = R(ITFeKSPN)/pRANG ¢ 0.9 + FLOAT(IRS)

IF ( <IG(TR) .GT. THOLD ) 0 TH 21
IIR = TR

GO TO 22

NEN(ITH) = NPN(ITH) = 1

S0 TO 25

IR = IR = 3

IF ( YS{(ITH) .¥Q. 0 )} €O TCc 2:2

IRNUL] = TRBEGHN ~ IRS

IF (I5g(ITH,N5UBS1) 6T, (RNULL ) GO TO 23
WRITE (6,70 )

FORIAY (3°H ¢* N) PgAgx F27UNp BETWygEN TWO NULLS )
IF { (TTR=(xREPGU *+%)) Bz« ¥ ) -0 TOQ 23
WRITE (£,70c.)

FORMAT (3%7H 7 PO¢NTS “ghg NOT AROVE TEOLD )
G0 TO 2%

JJIBFGY = TRKEGYN + 1

JJEND = IFBYMGN + 7

PC 24 IICK = JJIREGN, JJEND

FF 4 EXGCTIJIR) 6T THORD ) ~0 TQ 24

WEITE (5,703.)
FORMA” (47K 7 cOi#Sc. PMOINTS ABGVE THOLp WgRp voT FoUnp
Y T0 2°
CONTIVUFR

237

)




IREG = IREG ¥ 1
IREGBY (IREG) = IRBEGN

IREGN- (IREG) = IIR
WRITE (6,6060) IRBEGN, IIR
6060 FORMAT (2°H LOCATE A PEAK BETWEEN IS, 3H ANp , IS )

25 IR = IR ¢ 1
ICONT = ICONT + 1

GO TO (27,26),ICTRL
26 IF (I ,GT, IREND) GO0 To 226
GO TC 28
226 IF (SIG(IREND) .LT, SaAT) GO TO 228
ISE(iTH,YSUBS1) = IR = IRS
TR - il B SR S AR T S ey
ICP = ° ;
WRITE (gs9 .4%) NS{ITH),ISNCT(ITH,NSUBS1),INTST(ITH,NSUBS1) ,
1 1SBlITH,NSUBS1), ISE(ITH,NSUBS1)
GO TC 29%

228 IPT =
Ig8 = ¢
GO TC 3
227 IF (S1G(TREND) (LT, SAT) &GO TO 400
534 CONTINUE

ISE(LTH,NSURS1) = IR = IRS

ICN = 3

REWLY | 8- A SR : : 8 z
WRITE (6,9 .4) NS(ITH),XSNCT(ITH,NSUBS1),INTST(ITH,NS"BS1) ,
1 1S3{ITH,NsUpS1), LSE(ITH,NSUBS1)

IF ( IDRCOP .EQ., Q) O TO 400
IF (NPN(ITHY +E2. 0) GO TO 400 ‘
IF ( R(ITH,ISUBS1) .GT, (ISg(ITH,NSURS') * DRANG ) L AND-

1 EK(ITH,ISUpSY) .iT. (ISE(ITH,NSUBS1) * DRaNG ) )
2 NPN(ITH) = NPN(ITH) = 1
ISUBS1 = NPN(ITH)
IDROF =
60 To &

27 CONTINUE
. Ir (IR 6T, IREND) GO TC 227
2% CONTINUE
IF (-IG(IR) .GE. SpATJ GC TO 30
TF (“IG(IR) = SIG(IR=1) ) 40,29,29
29 IF (TDROP LEQs I) GO TO 25
¢o- TH 1
30 GO T4 (37,25)s ISPASS
35 N¥S(ITH) = NS(ITH) ¢
¥SUBZ1 = NS{ITH)
ISB(ITH,NSUBS1) = IR-IRS=1
ISNCT(ITH,NSUBS|) = ICP
INTST(ITH,NSUBS1) = INT
__ISPASs = 2 e
WRITF (6,9 ¢3) IR,ICoNT
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9003 rgagér?éQOH SATIRATE AT SAMPLE , I3 ,12H , ICQUNT = ,13 )
G

40 IF ( SIG(IRe2) .GE, SIG(IB-1)) GO TO 143
T A VEBFREE JBY. Y1 W0 Ta sy T e
Ir (ICTRL ,¥Q. 2) GO TO &1
I?* ((IREND=-TR) .GT, 5) GO TO 533
IR = IREND
60 TO 534
533 CONTINUE
T YF U TUIRSINS) - ISBIITH,NSUBS')) LT, 25 ) GO TO 43 :
IF ( SIG(IR+6) ,GT., SAT LOR, SIG(IR+9) ,GT. SAT ) @Gu TO 42
TF (SIG(TR+12) ,LT, SAT) GO TO 4!
IDROP =
G0 T¢ 25
42 CONTINUE
—ipROF e
60 TO 25
41 CONTTNUE
ISE(ITH,NSUBS1) = TRSIRS
Ice =
JJ1 = NS(ITH)
T WRITE (6,9 CH4Y JJV,ISNCT(ITHYJIIT) o INTST(ITH, I ), ISR{ITH,IT1),

1 ISELITH,JJ1)
BOOUL FORMAT ( @H NSATT = ,IU,gH ICP =,I4,8H INT = , I4,
1 74 ISR = , IU,7H ISE =,I4 )

Ir (IpROP .¥G. ) @Go TO 50
IF (NPN(ITHY .EQ, 0) GO TO 50 :
IF (F(ITF,IsUBS1) LGT. (18a3{ITH,NSUBSY) ¥ DRANG) «AND.

1 R(ITH.ISUBRS1).LT., (ISE(XTH,NSUBSY) ) )
2 NPN(ITH) = NPN(TTH) - 1
ISUBS1 = NPN(ITH)
IDRO}F =
"80 CONTINUE
IPT =
Ir( Ick 6B, 3 ) 29T = 1
IcN =

190 IC¥ = ICK + 1
- T¥( TeF .BQ. 3 JANB. IPT Ed, 1 } GO To 120

Go To 125

120 NPN(YTHY = NPN(ITH) + !
INPN(ITH,ISURS1) = 2
R (1TH,ISURS1) = FLOAT(IR=IRS=3) * DRANG
VPT = SIG(IR=3)
IF (VPT .LE. ANOISE) VPT = ,NOISE + 1,C
IF (IMODE .EG. 1)  VPT = FUNC(VET,CONST)
S (ITH)ISURS1) = VPT + SIGCAL
IPT *

145 &R & IR -+ 1
: ICONT = TCORT + 1
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I (Ic2RL %G, 1 GO TQ 143
IF (IR .GT, zlgupl GO TO 300

] B D3 i SOOI, i S A RS A RS
143 IF ( SIG(IR+2) .GE, SAT ) GO TO 25
IF (IDROP ,EQ, 1) GO TO 29
G0 TG 1.
145 1F (IR .GT, IREND) GO TO 400
155 CONTINUE
SGEt: . 8 e MR B T k) SRR L PR
162 1f ( s1G(IRrY .6T, THoLp ) GO TO 165
IBTH = IETH + 1
I? (IcN .LT: 3) GO TOo 125
IF (NPRSS ,EQ. 2) GO TO 125

NPN(ITHY = NPN(ITH) % 1

ISUBS1 = NPN(ITH)

INPN(TTH,ISUgS81) = 1

R (YTH,ISURS1) = FLO.T(TReIKkS) * DR,NG
VPT = SIG(IR)

IF (VPT .LE. ANOISE) VPT = ANOISE + 1,0
IF (IMOpE .gQe ') VPT = FUNC(VET,cONST)

s (TH,ISURS1) = VPT + 81GCcAL
NPASS = 2
60 .T0 125
157 1P ( cKONE($THY ,EQ., 0, ) GO TO 165
IP (CKSAT(ITH) Q. I=1. )} ) GO TO 162

165 IF ( SIG(Ig} .LE, SIG(Ig=1) ) GO TO 110
IF (SIG(IR+2) ,LE, STG(IR=1)) GO TO 110

IP(ISPASS EQ. !) G0 TOo 17¢C
ISPCT(ITH,NSUBS1) = 1CN
ISPpSS = 1

__ WRITZ (8,9 .5
Bc05 FORMAT (TH Ic
130 ZUT = ©

ISPCT(ITH,JJ1)

)
N o DS

IF( ICN .GE, 3} INT = 1
IF( TBTH .EQ. 7 ) GO TO ‘40

140 ICP

30C CONTINUE

IF (CKONF(ITH) .EQ. 'v) GO TO 4090
IF (Il LT, 3  CaND; 2IPT BQs ') GO TO 180
GO TC 3g?
180 TP (ISPCTT(XJ) .GT4 “) GO TO 190
GO T 398

190 ISPCTT(IV) = ISPCTT(IJ) = 1

240




G0 I¢ 11

396 CONTINUE
TF TCKONT{ITH) .EQ, ',.) G0 TC u00
IFr (ISMQTH(ZC) .67, ) GO TC 399
TRQUES = H(ITH,T8URS ")/DRANG + 0,9 + FLOAT(ZIRS)
IF ( IRQUES .GE. IRBEBR .aANDe IKQUES ,LE, IREND ) GO TO 60°
IF ( NS(ITHY .20, O ? GO TO 600
IISB = ISB(ITH,NSUBS ') + IRS
I¥ (I1S8 .GT. IRB3BR) GO TO 399

600 IREGRN(IJ) = IRpEB
IREGND(IS) = IREND
WRIT® (6,6 4 ) IRBBB, IREND

640 FORMAT (23H NO PEAK POUNp BRTWEEY , IS, 3H AND , IS, %'H SAT REGTC
1% )
CALL SMOOTH( IJ, IR, IREND )
ISHMOTH(IJ) = 1
INT = INTSTT(IJ)
ICP = ISNCTR(IQ) = 1
ISPCTT(IC) = ICNN

ISFASS = 1
WPASS = 1
GO T0 J

60' INPNN = INPN(ITH,NSUBS1)
GO T (5 2,399), INPN}

£02 CONTINUE
Ir (¥s(ITH) .EQ. 0) GO TO 603
IISB = TsB (IT4,NSUBS1) ¢ IXIRS
IF (TISB «GT. IRQUES] GO TO 393

60> CONTTINVE
IRTGEN(IJ) = IRZND
WRITE (6,6 7 ) IRQUES, IKEND

6-7C FORMAT (26H XXXXX PEAK FOUND BETWEEN ,XIS5, 5F AND , IS5,47H NUIL W/
15 LA<T TFING BETWEEN SAT, FOINTS XXXXX )
TREG D(IJ) = IREND
CALL S100TH( I~, IR, IREND )
ISHOTH(IJ) = 1
ICP =
INT =
ISFALSs = 1
SPASS = °
GO T-

395 CONTINUE
IF (ISPR=S EQ, 1) 6O Tou 1399
IF ( ISE(ITH,NSIBSY) (LE, ISB(ITH,NSUBS1)) GO TO 1397
ISPCT(ITH,NSUBS ') = ICN

ISPA:S = 1
WRITE (6,9 .5) ICXW
GO T 399
1397 ISE (ITH,NSUES1) = IREND = IRS
ICE -
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Ik .= 3
ISPCT(ITH,NSUBS1) = ICN
ISPASS = 1 e il ' ] e
T WRITE (6,9 .&) NS{ITH), ISNCT(ITH,NSUBSY), INTSY(ITH,NSUBS'] ,
1 I8B(ITH)NSUBS1),  ISE(ITH,NSUBS1)
WRITE (6,9 .5) 1ICN
1399 CONTINUE
Ir (IJ ,LT, NSpATT?) GO TO 92}
_L00 CONTINVE = o :
IF( ISPpASS .EG, 1) GO TO 4O}
IF ( ISE(ITH,NSUBSY) ,LE, ISB(ITH,NSUBSY1) ) GO TQ 14O’
ISPCT(ITH,NSUBS ') = ICN
WRITE (6,9 .5) 2XcW
ISPASS = 1
RO ¢ s o 8 N e
1400 ISE (ITH,NSOBRS1) ® IREND = ZIRS
$2P » ¢
ICN = 3
ISPCT(ITH,NSUBS1) ® ICN
ISPpASS = 1
WRIT® (6,9 ' 4) NS(ITH), IINCT(ITHoNSUBS1), INTST(ITH,NSUBS') ,
1 13B(1Ti{.NSUBSY), 1SE(ITHaNSUBS ')
WRITF (6,20 %) IcHN
40! CONTINUE

IF ( IREG EQs O ) RETURN
IKFN = IFEN + 1 :
IF ( IKEN ,GT. IREG ¥ RETURN

CALL SMOOTH( IKEN, IR, IKEND )

ICP = 0
INT =
ISPASS = 1
NPaASS =

6o I¢ 1

500 RETURN
Esr Wy - »
SUBRCUTIVE SMOOTH( IKEN, IR, IREND )

coMM/ N/BLOCK2/ NSU1361) ,ISE(361,10) o ISNCT(361,10) ,
1INTSY (36 '41.) L,ISPCT(36:,10) ,ISE(361,10) 2 SIG(SW )
COMMCON/BLOCKE/ IREGEN(1 ) » IXKEGND(10)

DIME;SICY AVG(3 )

IRFOYE = IREGBN(IKEN}§ = !

IRET<0 = IREGND(IKEN) =

Icouvt =

PO 1 . TRR = IREONE,IRETWO

IcoUXT = ICOUNT + 1
ONE = SIGIIRR)
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0

0

200

= %

IRRY = I2R + 1
TWO = SIG]TRR')
THREF = SIG[IRR+2)

AVG(TCoUTTY) =
CONTINVE

8a 7 IR = 1, TeouNt
IRSUE1 = IRECNE + IRJ
SIG(YRSUB1) = aAVvG(2IRJ)
CONTTNUZ

IR = TREGEN(IKEN)
IRENI = TIREGND(IKEN)
RETUSN

END

SUERCUTINE RFORG( I )

T ONE T TRO ¢« THREE )1/3,2

CoMM: N/BLOCRL, INPNT361,30) LF (369,300
NEW (36 ) » IINPN( 36) W REU 200
RSED =
1S80 = IpQ + 19
g =
JL=

PR (ISTQ) = R {X.4d)

35 {ISPQY = § (I,Jd)
TINPY(ISZQ) = INPMII,J)
g = +

EP( »(I,d) .€B, RRUISEQ) ) G0 7@ 30
? (ISTQ) = R (X,3)

5 (TS*p) = S {19}

IINEY(IS7Q) = TIUPN(I.J)
JL = g

TF( «L7s NEN(IY ) 6O Ta¢ 20
Rl 1 .
IF( TSsEQ LY. NpN(IV) Bo To 1€

RETUN

END
SUBR  UTINE SUBIRS ( DaAThs« IRSS , VSTDD .
LIVME"STO DiTA(S40)

R = [R]
IRSS = I71
IR = Ik +
IF ( DAT! (IR) 3T, DATA(IRsS) ) IRSS = IR
B AR MW ERZ2 ) 0O T 0

VSTDl = naTa(IR58)
FETU* §
ENT

SYMIEF DATHIN

gLorK INPUT
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HH
ey
o

DATA

EOF
FETLU

IN Sj

kKN STA

S5TATR BSS

DEW
pt¥

¥ODEL ¢k

39
3
FPREVIOUS

DCW
DCW
GEINOS

FaslCW
STATR
GERCAD
STATR

=0 . 2:00
=0.~ 7 00
EOF

= ;nL
RETURY
=1;DPL
IEBOF
DATAIN
Ko - PO

2
INpRAT, 309
1

SPECT

oL
38 9§

Q. ¢
(BT

TEST

4 45

75,0
50 30
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SECTION IX

CLASS
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conn BB TN ETASRETEE v6), w10, 10.€), TH{10,10)s GMAX. IEAT. MODE,
1NC, I
beiigtﬁi“iTEYE)I"EVEE({Y{"KEFT!UUTT_V€(7UU;TTT”VETITYOU.G\.
INCONR(17),
2PTGH(1°), NcaTl® , 0),Pl1", 6,90),1c(10,10,10,10)
DIMENSICN TGTIP(12)
DIMENSION Nvgc#rR(1 , 1 T
R e i i
READ -( » 10 r—“CJ NDIHO T‘Uﬁ.ﬂ i B T 2 e
1080 FORMAT (*215)
WRITE (6, ‘0 1) Nc, MHprM, NUNKWN
1081 FORMAT(1H ,3URNO, OF TARGETS USpp IN TRAINING,.,,72,33H,.,pIMgNSIORRS
1N OF DECISION SPpcEesesI2, 3u;..91u s LAHNQ, OF UNKNOWN T,RGETS§ TO
2B PROCESSEpesenIdp o) R RO AR
IF (NC.GT. +aANDNC,LE.'0.AND. NDIM.GT,O,aND. NDIX, LE.& | \ND, NUNKWY
1,67.0) G0 TO 11
WRITE (6, "0 2)
1082 FORMAT(1K ,72HNc ANp NpIM MUST Bp ,GT. ZgRO ANp ,Lp. TgN ANp NUNKWRRS
1N MUST Bg .GT. ZgRO,)
. opLl EATT
¥1 CONTINUE
REap (5, 1 0 3 (NMOpp(T)s 1 = 1, Ng)
WRITE (gp ‘0 3)
10€3 ro:nxr(?H » 25H AT gGORY NC, OF MOpgS)
WRITE (6, 10 u? (1, NMODE(X)s T = 'y Ng)
10€4_FORMAT (5, 12, 12X. 12} e L Ll
50 12 ¥ = 1, Kc
IF (NMCDE(I),GT.0,AND,NMODE(I),LE,10) GO TO 12
WRITE (6, 70 %)
1085 FORMAT(1H ,39KHNMOpp(3) MUST Bp .GT, ZgRO ANp Lg. TgK)
call EXIT
.02 CORTINUR- . = @ n o e h e e , =
po 30 I = 15 Hc
NMD = NMODE(IY
READ (35, 1706y TGTID
1066 FORMAT (72a4)
WRITE (6, 10CY%) I, TGTID

_10€7 FOFMAT(H , BHCATEGORY,IW, 9H .ees 4 1204/)

DO 2C L = °, NMD
READ (&, 1 08’ (W(LsX»3)s» J = 1, NDIM)
1008 FORMAT( 6F 0, )
READ (5,1 2 ¥ TH(L,I),NVECTR(I,L)
1020 FORMAT(F'! .0,1%)
WRITE (6, '0 g) L i
1009 FORMAT(1H ,11HMOpg NUMBEk,12/)
WRITE (6, 01.) (4(L%I.J)s J = 1y NDIM)
1017 FORMAT(1H ,24HWEIGHT VpeTOR cOMPONENTS,/1H ,10F17,2)
WRITE (6,1 11 TH(LaI) NVECTR(I,L)
1291 FORMAT(1H , 12RTHR SHOLp = ,F1042, 1SHNVECTR(I,L) = ,»15/)

20 CONTINUE
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-~
v

Y
32
33
1

1013

1014

e

CONTINUVE
DO 34 I=1,70
PIGH(I) =

T p0 ITJeT,T0

NCAT(I,J) =
PO 32 x=1,"0
P(I,J,K) = 0,
po 37 L=1,'0
IC(I,JsKel) =

(NCONF(1), I = 1, NC)

NO.

OF NONZERC ELEMENTS OF C MATRIX/)

(r, NCONF(I), T = o NQ)

CONTINUE

CONTINUE

CONTINUE

CONTINUE

READ (5, 1°0¢C)

WRITE (6, "013)
FORMAT(1H ,4BHCATEGORY
WRITE (6, "01&)

FORMAT (SX,12, 20X, 11 )
NNSUM =

DO 36 I=1,N

po u4¢ 11 = 1,

NCF = NCONF(II)

IF (NCF,EQ.0) GO TO U

READ (5,1 15%(ZI,J,K

101 FORMAT( 4(?2X,4I2,I5) )

4

et

2016
3
6"
-
8°
81

CONTINUE

WRITE (6, '017)
FORMAT(1H ,24H

IF( NNSUM .EQ.

DO 87 I = '. NC
NMD = YMODF(IJ

ey

Kol

20 90 1= isNC P
NNSUM = NN3UM + NCONP(TI)
1

IC(I,JeKsL)sKK=1,NCF )

clIsJsKsl)/)

) GO TO 8

D0 755 = 1, NMD
K

DO 6°

= ', NC
UNMD = NMODE(K)

£0 gC L = ", NNYD

IF( IC(1I,J,K,1)
WRITE. (652 165 T,J,Ksl.

FORMAT( 4('X,%2),4X,I5

CONTINU'E

CONTINUE

CONTI“"
ONTINUE

co& INUE

90 15 r=T.¥¢c

DO 14 J=1,NC

NMD = NMOIE(J)
DO 13 K=", ,NMI

SUMN .
SUML "o

WoN

«2Q.

Pl J .20, £ ) @0 O

)

)

o 10 590
IC(IsJaKol)
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NNMD = NMODEII)
DO 15 LP=1,NNMD
SUMN = SUMN & IC(I,LP,J,K)

105 CONTINUE
DO 115 M=',NC
IF (M ,EQ. JY GO T0 1°5
LMD = NHODE(M)
DO 11" L= ,LMD
___Sump = su”n ¥ IC(MaL,sJ,K) = IC(J,KeMo1)
110 CONTINUE
115 CONTINUE

C
P(I,J,K) = SUMN/( NVECTR(J,K) + SUMD )
GO TO i3cC
e PR 2 T SR - e
104 CONTINUE
DO 12°¢% M= ",NC
LMD = NMODE(M)
DO 12  L=1,LMD
SUMN = SUNN ¥ IC(M,L,T.K)
i SUMp = SUNp ¥ Ic(Mol,1.K) = Ic(TIoKeM,L)
120 CONTINUE
125 cONTINUE
c

P(I,I,K) = 1, =« SUMN/(NVECTR(I,K) + SUMD )
130 CONTINUE

“J40 CONTINUE
150 CONTINUE

c
c
[~
_...be 167 I=1,N¢C
WRITE (€,705 ) I
2350 FORMAT('H ,38KCONpDITIONAL PROBARILITIES FOR CATEGORY,X2)
DO 155 g= ', N¢

WRITE (6,-055) J, (P(I,J,K),K=1,1C)
2¢55 FORMAT(TH , BHCATRGORY,I?,4X,3JCF8,4 )
155 GONTINVUE
1€0 CONTI UE
IPRCOB =
970 IPROB = ITHOB + |
PO §1 T1=1,1
PIGR(X1) = -,
DD 9 Jgi=",1
NCAT(I 1,J°) =
90 CONTINUE
91 CONTIVUE
RFAL (Ss'0 .) NSIG,NPDES,(IID(J),Jd=1,5)

Ir
DO

~a M

Je '=1)0
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e

9320

95825

I

726

IF( IID(i7 ) .EQ. 0 ) GO TO 701

1
ID = ID 1
LVEC(ID) = J2°

CONTIVOE ~

READ (S,'0 6) TsTIN

WRITE (6,952 ) IPROR, TGTID

PORMAT( 'H ,25HDISCRIMINANTS POR UNKNOWN,I2,4H ,.4s 12A4)

DO TU? NTIT=1,NSIj

READ (%,752%) ASP(NTT), (VCINTT,L),L®Y,8)
FORMAT( F€f, » UX, 7FP5.0 )

IF( NPDES ,EQ. 2 ) GO TO 706

B0 72 343=1,ID

LLV = LVEC(J22)

VCTR(NTT, 223 = Vvg(NTT,LLV)
CONTIFUE :

GO TO 85

CONTINUE

po0 71 J2’=1,ID

LLVEC = LVEC[J23)

GO TO (8. ',8 2,8 3,8 L,8 %),LLVEC

TBTY VeTRINTT, 23Y = AMAXTIVC(NTTLY),VC(NTT,4))

c

8C2
BC3
BCy
835

710
e15
68130
7.3

3570

8571

GO TO 7
VCTR(VTT,J23f =  MAX1(VC(NTTL2),VC(NTT,5))
6o TO 71

VCTR(XTT,J23Y

AMAX1IVCINTT,3),VC(NTT,6))

GC TO 71

VCTR(NTT, 723T = AMIN1IVC(NTL,3),VC(NTT,6))
60 TO 7°

$1 = 1 S {Ve(NTT,3)/20,)

§S2 = 1 (**(Vc(NTT,6)/20,)

VCTR(NTT,o23Y = apS(s =82)/(S51+:52)
CONTIVUE

WRITE (6,953 ) ASP(NTT),(VCIR(UTT,L),L=1,ID)
FORMAT( "X, 1 FR.2)
CCNTINUE

WRITE (6,°957Q)
FORFMAT( 'R , BAHCLASSTIF
CART CaTe  CcX%g &2
WRITE (€4,¢5 1)
FORMAT( 'K ,16HCcATRGORY MO; g **)

ED aAs %% CAT1 CAT2Z CAT3 CATY
T

ps
T
DO 977 NTT=1,KS8I;

DO 827 Je',ID

L£19) = VCTRINTT,NI)
CONTIVUE

CALL "ECIIE

249

CATS

c:

g




NCAT&ICAI;
DO €99 I =

LR g 1 R SRR LK e (o R N R N LA SN S
SUN = !
po 62" J = 1, N¢
NNMD = NMODELJ)
DO g1 L = 1) NNMD
SUM = SUM ¢ FLOAT(NCAT(J,L))*P(I,J0l)
€10 CONTINUE
620 cONTINUE
PIGH(T) = SUM/FLO,T(NTT)
699 CONTINUE
WRITE (6,951.) IcaTeMODE,(PIGH(I)»I=1yN¢c)
9810 FORMAT(4X,T285X,12,4H **,F5,3,2('X,F3,3))
c. — el

5?952 = NCAI(ICAT, MODE) + 1

900 CONTINUE W T S N SRR
IF( IPROB ,L%. NUNKWN ) G0 TO 700
GO TO 1

END
SUBROUTINE DECIDE T BT B e BN o T WA i ML e e MR IR
cOMMON X(6)s NMOpg(1 ), W(10,10,6), TH(T0,10), GMpXa IC.T. MOnE»
‘Nege ID
DIMENSION G(1 o 10)
po 20 1 =1, Nc
NMD = NMOIE(Y)
DG 1. L = 1, NNMD
G(LsT) =
10 CONTINUE
20 CONTINUE
pe 7. 3 ®m 4, N¢
NMD = NMODE(Y)
DO 6. L = 1, NMD
po g g = 1, ID
G(LsI) = G(LpTI) + X(JIT*W(LelsJ)
S0 CONTINUE
G(L,I) = C(LyI) ¢ TH(L,I)
IF (L.eQ.,") GO To 58
 IF (G(LspI) L?.5M1pX) 30 TO 60
5S LO0pE = L
GMMAX = G(L,1)
60 CONTINUE
TP (T.30:°) GO %0 6%
IF (GMMAL.LT.GMaX) GO TO 70

65 ICAT = I
MODE = LOUE
GMAX = GHMAX

70 CCNTIWUE
RETURY
END

2 1
1 1 2
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NG TARGET
I TCR
-103,115 &1
TRRINING TAKGET
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