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SECTION 1

STROBE TRIANGULATION FORTRAN PROGRAM

The strobe triangulation simulator is programmed in three sections.
Section 1 provides simulation of the target signals as they would appear to
any azimuth-scan radar. Section 2 simulates the triangulation processes,
and Section 3 prcvides data reduction on the output of Section Z.

This portion of the report presents the input/output format, glossary
of terms, FORTRAN listing, and flow charts by Program Section

1.1 SECTION 1 - ENVIRONMENT PROGRAM

1.1.1 Input/Output

Input parameters necessary for each computer run are Listed and
described below:

NDS Number of data sets where a data set consists of allI the parameters which fol'ow. NDS is an integer and
is punched in Columns 1 through 5.

IMi Intermediate Output One. If IMI is zero, run, clock,
unsorted azimuths, associated range functions and
radar number will be -rinted out. If IMI is one, theI output just described is bypassed.

IMZ Intermediate Output Two. The output data is the same
as for IMI except the azimuths have been sorted in
ascending order. Output control is also the same.

SIM3 Intermediate Output Three. This output provides data
regarding detection criterion. NOL (see Glossary of "
Terms), T (I), S, AI (I), BI(), SUMJ, SUMK, SNR,1 SR (K), PD (K), RN, ST (L), K and L are printed out,
if IM3 = 0, and bypassed, ifIM3 = 1.

3 11I-S 1-1
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IM4 Intermediate Output Four. The output consists of a
table of detected azimuths, if IM4 = 0, and the output
is bypassed, if IM4 = 1.

ID Run number, an integer from one to one thousand.

NO Number of targets, an integer from one to one hundred.

NR Number of radars, an integer from one to five.

IFL Number of flight legs. Flight legs are counted as follows:
Assume a flight of four targets identified as numbers
one through four. Assume that the four fly parallel

courses initially. Suppose that at frame 10 (clock 10)
target one starts a diversionary maneuver but targets
two, three and four continue on their original courses.
Suppose at frame 25, targets three and four break off
from their original course and each assume new courses
which are not parallel. For this example IFL = 3. Thus
flight legs are counted on a group basis. Even though
targets three and four took up new courses at clock 25
this maneuver counts as only one flight leg as far as
determining IFL is concerned. IFL is an integer from
one to two hundred.

MAXLIM Manimum number of frames in any one run. MAXLIM
is an integer from one to one hundred.

SCALE Scale factor for the off-line display. The scale factor
is in nautical miles.

RFL Range function limit. RFL is computed as follows:

RFI, = 1
1. 44h

where h is the altitude in feet of the attacking targets.

AG Antenna gain.

1-2 III-S "
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X (I) Initial x coordinate (frame 0) of target I, in nautical

Umiles.

Y (I) Initial y coordinate (frame ) of target I, in nautical
( imiles. Note: Only the x, y coordinates of one target

are placed on a card. Furthermore, the targets will
be identified by number starting with one in the order
in which the cards are read.

RX (I) X coordinate of radar I, in nautical miles.

RY (I) Y coordinate of radar I, in nautical miles. Radars
are also identified by number starting with one in the

3 order in which the radar cards (one radar coordinate
set per card) are read.

jPD (I) Probability of detection.

SR (I) Signal Ratio.

IET Error term in radians. This is the "peak to peak"
range throughout which a true azimuth may be jittered
to simulate random azimuth error.

S One half of the passive main beam width, in radians.

Q Main beam width, in radians, ET, S and Q are
read in from one card.

U A Number of sequential frames for which computations
are to be done. If A is negative then B frames are

SI skipped before A frames are computed. A is an integer.

1
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A

B Number of frames that are to be skipped.

LIMIT Frame number at which a new flight leg occurs, or at
which it is desirable to change A and/or B. LIMIT is

an integer from one to one hundred. A, B and LIMIT

are read from one card.

DX (I) X increment for target I motion each frame in nautical
miles.

DY (I) Y increment for target I motion each frame, in nautical
miles. DX (I) and DY (I) for target I are read from one

card. Note: The card order is very important since the
increments are ordered numerically as read in starting
with one. Thus, for example, the increment card for
target 3 must be the third increment card so that it will

be associated properly.

There are three general types of output; these are intermediate
data, display data, and environment data.

1. 1. 1. 1 Intermediate Data

Intermediate data is primarily for check-out purposes and is put
on Tape Unit 6 for tabulating. There are four sets of intermediate data
each associated with an IM variable which is an input parameter. Run,
clock, unsorted azimuths, range functions and radar number are asso-
ciated with IMI. If IMI is zero, output is obtained; if IMI is a non-zero
integer from one to 9999, no IMI output is obtained.

IM2 output is comprised of the same variables as IM1 except
that the azimuths have been ordered. The column titles are not printed

as they are in IMI, but IM2 output is identified with the title "SORTED
AZIMUTHS". The control for IM2 output is the same as for IMI output
and other IM outputs, which will be described in the paragraphs to follow.

1I1 -4 IIl-S i



I i7 " -- .. .

I'
I

IM3 Output provides information about strobe detection. The
I following variables comprise IM3: NOL, T(1), AI(I) (trailing edge of main

beam), BI(I) (leading edge of main beam), SUM J, SUM K, SNR, SR(K),
PD(K), RN, ST(L), K and L.

I There are several idiosyncrasies about IM3 output which should
be explained in order to avoid confusion in interpreting the data. First

I of all, note that AI(I), BI(I), SNR, and P-N are never cleared; they are
simply replaced as the occasion demands. Thus, whenever T(I) is nega-
tive (either -1. or -.2.) AI(I), BI(I), SNR and RN are not computed so that
whatever values are stored in AI(I), BI(I), SNR and RN remain there and

are outputed with the associated value of negative T(I). Therefore, disre-
gard the values of AI(I), BI(T), SNR and RN whenever T(I) is negative.

Second, even though SUM J and SUM K are cleared, this clearing is done
just before a new SUM J and SUM K are to be computed. Thus, when T(I)
is negative SUM J and SUM K are not cleared and the latent values will
be outputed. Therefore, disregard the values of SUM J and SUM K when-

ever T(I) is negative. Third, if SUM K is 0. the computation of SNR is
bypassed so that latent value will be printed as well as that af RN. Fourth,
the variables PD and SR are indexed by K and ST by L. L is n.-. incre-
mented unless an azimuth (strobe) is detected so the latent value of ST(L)
will be printed. Therefore ST(L) is valid only when L cLhanses and is not

I zero. K is incremented only for finite SNR. Thus the values of PD(K) and

SR(K) are valid on'v when K= 1, 2, 3 or 4.

3 IM4 Output is a list of detected strobes. Since the ST(L) table
is placed into the first L positions in the T(I) table after the de.ection
process is complete and since detected strobes are printed out in groups
of four only the first L entri.!s in the 4n of the printed table will be valid
(n is the number of lines in the table). For example, suppose there nine
targets and only seven strobes detected. Then two lines would be .-rintect

but only the first seven entries would be valid. The eight azimuth would
be an undetected strobe or possibly a detected one which had been "moved
up". That is, perhaps strobes 1, 2, 3, 5, 6, 7 and 8 were detected, then

strobes 1, 2, 3, 5 would be printed in the first line and 6, 7, 8, 8 in the second
line.

3 1.1. 2 Display Data

Three types of output are prOvi led for display purposes. These
are radar positions for each run (type 16) true target positions for each

1
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frame (type 11) and azimuth in degrees and the direction points SINM COSM
for each detected strobe for each radar for each frame (type 12). All
display data is put on Tape Unit 5 and decimal cards are punched from the
tape.

1. 1. 1. 3 Environm±ent Data

There are eight types of environment, data all of which are put on
Tape Unit.4. Control output (no type number) occurs only oz--e per run and
consists of the run number, number of targets, number of radars and maxi-
mum limit of the clock. No titles are used. Radar position output (type 16)
is identical in every respect to that used for display purposes. Similarily
for true target position output (type 11). Index output (type 14) occurs once
per radar per frame if the given radar detected strobes. The index is a
count of the number of strobes detected by that radar. Sector data output
occurs once per radar per frame if the given radar detected any striobes.
Sector data consists of the number of targets in a sector and the leading
and trailing edges of the sector. Run length and index output (type 17) in
redundant in that it combines type 13 and 14 in slightly different form.
Azimuth output (type 18) is a list of the center azimuth for each strobe for
a given radar for a given frame. NRD output (type 19) has the same format
as index output but the index is replaced with a count of the number of radars
which have made at least one strobe detection in that frame.

1. 1. 2 Glossary

A Number of frames to be computed. (If A is negative
then B frames are skipped before A are computed.

AG Antei.na gain expressed as a dimensionless ratio.

Al (3) Trailing edge of main beam when main beam is centered
on T (I).

ALPHA (I) or Azimuth of the leading edge of a target where I or J is
ALPHA J the running index on the variable.

B Number of frames to be skipped.

1-6 Ill-S



BETA (I) or Azimuth of the trailing edge of a target where I or J is
BETA (J) the running index on the variable.

BI (I) Leading edge of main beam when main beam is centered
on T (I).

C (I) W (I) converted to degrees for use with off-line Beidixdisplay

facility.

CES (I) A variable generated for use by the off-line Bendix dis-
play facility. The variable is indexed by I. See FORTRAN
statement following number 122 for a definition of CES (I).

j CLK Title for the frame number.

DX (I) X increment by which target I is to be moved each framej where I is the running index on the variable.

DY (I) Y increment by which target I is to be moved each frameI where I is the running index on the variable.

ET Error term. This is the total width in radians of the
azimuth interval throughout which the observed azimuth

may fall. The error term azimuth interval is centered

'A about the true azimuth.

I _ Index

IC, IE Indices used for azimuths and corresponding range
functions in the azimuth sorting routine IE is also set
equal to the number of sectors less one and used as theJ maximum index value in a do loop.

ID Run number.

IFL Number of flight legs.

IG Temporary storage for a particular value of I, an index

in the merging routine.

III-S 1-7
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IJ Index equal to I plus one. IJ is used in the merging
routine.

IMI, IM2, etc. Intermediate Output 1, Intermediate Output 2, etc. If
IMI = 0, then the output identified with IMI will be printed
on Tape Unit 6. If IM1 = 1 then the output identified with
IM1 will be bypassed. The primary purpose is to provide
output for checkout purposes.

J Index
I

JLB Variable of an assigned "GO.TO" statement.

K (I) or K (J) Number of targets in a sector.

KING Variable of an assigned "GO TO" statement.

KLOCK Frame number.

KPLB Klock plus LB.

KTS Variable of an assigned "GO TO" statement.

L Count of number of detections before merging.

LA Integer variable corresponding to the floating variable A.

LAP LA or some decremented value of LA.

LB Integer variable corresponding to the floating variable B.

LIMIT Either the number of a frame where a new flight leg is to
be followed or the maximum number of frames in a given
run.

MAR Variable for output data type code. It takes the value 16
and indicates radar position output.

MARG A fixed point variable for identification.

1-8 III-S
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MAXLIM Maximum number of frames in a given run.

MT Variable for output data type code. The only value MT
assumes is 18 which is the numerical type designation for

1 azimuth output.

MX Variable for output data type code. The values and their3 significance are listed below:

MX = 11 Target output
= 12 T (I) in degrees and direction point output for

off-line Bendix display
= 13 Sector leading and trailing edge and number of

targets in sector output
= 14 Radar number and index output
= 17 Azimuth run length and number of targets in

sector output
= 19 Number of radars making detections in given

frame

MY Variable for type of target output. If MY = 6 the target
output is true targets. Since only true targets are pro-
duced by Section I, MY will assume no other value in

Section I.

3 NDS The number of data sets (runs) plus one. For example,
suppose it is desired to make runs 4, 5 and 6 at one time.
Then NDS = 4., If run 7 only is to be made, then NDS 2.

NIL Nil - nothing.

3 NO Number of targets.

NOL A variable generated in the detection routine and used as
the starting index on the SUMJ and SUMK do loop within
the detection routine.

NR Number of radars in a given run.

3Ill-S 1-9



NRD Number of radars making detections in a given frame.

NX Variable of an assigned "go to" statement.

PD (I) or PD(K) Probability of detection where I or K is the running index
on the variable.

PI ir to eight decimal -places.

Q Beamwidth in radians.

RF (I) Range function. The range function is defined as the
reciprocal of the square of the range of target I from
radar IR.

RFL Range function limit.

RN A random number generated by routine RAM ZBF (0).

RX (I) or RX X coordinate of radar number I or IR where I and IR are
(IR) running indexes on the variable.

RY (I) or RY Y coordinate of radar number I or IR where I and IR are
(IR) running indexes on the variable.

S One half of the beamwidth, Q

SCALE Scale factor. This scale factor is used for an off-line
Bendix display.

SEN (I) A variable generated for use by the off-line Bendix display
facility. The variable is indexed by I.

SNR Signal to noise ratio. SNR is defined as follows:

SNR= AG (SUMJ)
SUMK

SR (I) or SR(K) Signal ratio where I or K is the running index or, the
variable.

1-10 Ill-S



ST (L) or ST Temporary storage for azimuths which have been detected

I (I) but not merged where L or I are the running indices.

SUmJ The sum of the range functions of the targets within the
main beam when looking at target I as represented by
jittered azimuth T (I).

I SUMK The sum of the range functions of the k targets in the
sidelobes when the main beam is looking at target I as
represented by the jittered azimuth T (I).

T (I) or T (J) The azimuth of target I from radar IR. The azimuth is
measured with the positive y axis as reference and with
clockwise rotation as the positive sense. J is also a
running index on the variable.

TC Temporary storage for C (I).

TEMPR Temporary storage for the range function corresponding
I ito the azimuth in TEMPT.

TEMPT Temporary storage for one azimuth in the azimuth sorting
3 routine.

TPI 2 ir to eight decimal places.

TRG Title for target number.

TT or T Title for Output Data Type Code.

TW Temporary storage for W (I).

V (I) Target run length oz sector width, i. e. , the -azimuth
difference of the trailing edge less the leading edge.

:W I) Center azimuth of a sector with the leading edge, ALPHIA

(I), and trAili'hg, edge, BETA (I). I is the rdnning 'index on
'3 the variable.
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X (I) X coordinate of target number I where I is a running index
on the variF'.ble.

Y (I) Y coordinate of target number I where I is a running index
on the variable.

1. 1.3 FORTRAN LAisting

DIMENSION X(100),Y(100),PD(4)#SR(41,RX(B),RY(8),DX(lO0)bDY(100),
XSENC 100) .CES( 100) ,T( 100) .K( 100) ,ALPHA( 100) .BETA( 100) ,W( 100),
XAI(100)s8I{100),ST(100).V(100JC(100),RF(100),ET(5),S(5),0(5I
REWIND 4
READ 600#NDS

600 FORMAT(I5)
P1=3*14159265
TPI= 6.28318530
IFL=0
NO= 100
J=100
LIMIT=O
K LOCK =
DO 137 1=1#8
RX( I)=0*

137 RY('I)z0.
DO 144 1=19100
X( I)=0.

144 Y(I)=09
IF DIVIDE CHECK 6709670

670 IF QUOTIENT OVERFLOW 138s138
69 NDS=NDS-1

IF (NDS )601, 601,602
601 END FILE 4

REWIND 4
PAUSE 209
PAUSE
PAUSEI
P AUSE
PAUSE 100

602 READ 6509IM1,1M29IM3,IM4
650 FORMAT(414)

READ 1,IDNONRIFLMAXLIMSCALERFLAG
1 F0RMAT(5159F7e29F10e89F8e2)
WRITE OUTPUT TAPE 49559IDNO9NR9MAXLIM

55 FORMAT (4115)
C TARGET INPUTS

READ 2, (X( I) Y( I). !:1NO)
2 FORMAT(2F7*2)

1-12 Ill-S



1 C DETECTOR LOCUS
READ 2. (RX( I) ,RY( I) ,I1,NR)
NIL=0I KLOCK=O
MAR=16
DO 1000 1 lo1NR94
WRITE OUTPUT TAPE 4926.(IDKLOCK.MAR.NlLRXLI).RY(1).RX(I+1).

IRY( 1+1) ,RX( 1+2) ,RY( 1+2) ,RX( 1+31 ,RY( 1+3))
IF(SENSE SWITCH 1)9391000

93 PUNCH 26,(IDKL0CKMARNILRX(1),RY(I),RX(I+1),1 1RY(I+1),RX(I+2),RY(I+2),RX(1+3),RY(1+3))
1000 CONTINUE

C PROBABILITY AND SR TABLES
READ 3, (PD(1)91=194)

3 FORMAT(4F5,2)
READ 4,(SR(1),I=194)

34 FORMAT(4F5.0)
' .5 C PROGRAM CONSTANTS

DO 3501 =19NR
350 READ 5t(ET(I) ,S(I) .0(I))I5 FORMAT(3F6o3)

GO TO 70
7 1FL=IFL-1j IFUIFL) 69969970

C VARIABLE INPUT
70 READ 69(AoB#LIM!T)
6 FORMAT(2F4*0,15)

READ 2.(DX( I).DY(I ),I=19NO)
LA=A
LBB *

C CHECK MODE CONTROLIFA8921
8 KPLB=KLOCK+LB

IF(LIMIT-KPLBI 1519152,152I151 B=FLOATF(LIM!T-KLOCK)
KLOCK=LIMIT
GO TO 153I152 KLOCK=KLOCK+LB

153 DO 9 1=1,NO
X I )=XflI)+B*DXr H

9 YtJ)=V(1)+B*CY(I)
LA=ABSF(A)

12 LAP=LA
65 KLOCK=KLOCK+1.1 ~IF( LIMIT-KLOCK )15099 99

150 KLOCK=KLOCK-1

GO TO?7
2399 ASSIGN 28 TO JLB

'3in-s 1-13



NRb=0
IR=1

DO 13 1=19NO
XCI )X( I)+DX(I)

13 Y(I)= YI)+DY(I)
C CALCULATION OF RANGE FUNCTITON AND AZIMUTH

14 IRP=IR
DO 15 11,fNO
RF( I z1./( (XC I)-RX(IRP) )**2.+CYf I)-RY( IRP )**2.)
IF DIVIDE CHECK 239115

115 IF(RFCI)-RFL)6249835,835
835 T()ANF(XI)Xl)(~)R(R)

IF(TCI)) 21#21#123
123 TCI)=TPI-TCI)
21 RN=RAM2BF(0)

HIl) = TCI)+ET(IRP)*(RN-95)
IFCTCI)-TPI)18#19919

19 TCI)=TCI)-TPI
GO TO 15

18 IF(T(I) )20915#15
20 TCI)=TCI)+TPI

GO TO 15
23 TCI)=-1.

GO TO 15
624 TtI)=-2.
15 CONTINUE

IFC I)500,501,500
501 WRITE OUTPUT TAPE 6,#502
50? FORMAT(38HI RUN CLK HIl) RFCI) R)

DO 503 T1,NO
503 WRITE OUTPUT TAPE 69 513sIDqiCLOCKTCI),RF(I),IR *
513 FORMATC 5I5,4,F8.3,Fl8#8-I3)
500 GO TO JLBC28927)

C TARGFT OUTPUT
28 1=1

MY=6
MX~1 I
MARG=-l
DO 25 1=1,NO,4
MARG=MARG+4
IF (SENSE SWITCH 1) 1001925

1001 PUNCH 62,IDKLOCKMXMYMARGXCI),YCI),X(I+1),YCI+1),
XXC 1+2) ,YC1+2) gXC1+3) ,YC1+3)

62 FORMAT CI5914,I3,212,8F6.1)
25 WRITE OUTPUTTAPE 4,269CIDKLOCKMXMARGX(I),Y(I),XCI+1),YCI+1),

XXC 1+2) ,Y( 1+2) gXC1+3) ,YC1+3))
26 FORMAT( 15,14,13,I4,8F8*2)

ASSIGN 27 TO JLB
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C ORDERING AZIMUTHS (AND ASSOCIATED RANGES)
427 IC=I

34 IE=IC+13 35 IF(T( IC)-T( YE) 136936939
536 IE=IE+l

IF(IE-NO)35,35,37
37 IC=IC+l"I 1Ff IC-NO)34v699,699
39 TEMPT=T(1E)

TEMPR=RF( IE)-3 T( IF)=T( IC)
RF(IF)=RF(IC)
T (IC)=TEMPT

* RF(IC)=TEMPR
*G GTO036

699 IF(1M2)504,5059504
* 505 WRITE OUTPUT TAPE 6,506
1 506 FORMAT(17H SORTED AZIMUTHS)

DO 507 I1,NO
5 07 WRITE OUTPUT TAPE 69513#ID*KLOCKtT(I)*RF(I),IR5 C~ DETECTION
504 NOL=I

L=O
ASSIGN 660 TO KTS-I DO 700 1=10N
ASSIGN 710 TO KING

* IF(Tfl1H6979698*698
* 697 O=O l

GO TO 799
698 AIM I = T(I-S(IRP)3 IF(AI (11)70197029702
701 AI(I)=AI(l)+TPI
7028B1(I1 =T(I )+S( IRPI

IF(8l1(I )-TPI 17039704#704*17C4 BT(I)=8'i(I)-TPI
703 SUM J=0.

SUM K=0*5 IF(BI (1)-ATl ) 706,7069705
706 ASSIGN 711 TO KING
705 DO 720 J=NOL9NO

3725 GO TO KING9(710*711)
U710 IF(AI(I)-TIJ)1707,7089709

707 IF(BI(I)-TfJ)l709,70897U8I 711 IF(BI (I )-T(J) 1712,708,708
712 IFfAI (I )-T(J) 1708,708,709
708 SUM J=SUM J + RF(J)

*G GTO0720

.1709 ,SUM K= SUM K + RF(J)

Iu-



720 CONTINUE
IF(SUMK) 718,7189759

718 L=L+1
ST(L)=T(I)
GO TO 799

759 SNR= AG*SUMJ/SUMK
IF QUOTIENT OVERFLOW 7619758

761 SNR= 0.
758 D0 717 K=194

IF(SNR-SR(K)) 71797169716
717 CONTINUE

GO TO 799
716 RN=RAM2BF(0)

IF(PD(K)-RN) 799,714,714
714 L=L+l

ST(L)=T(I I
799 IF(1M3) 70091159700
715 GO TO KTS,(6609665)
660 WRITE OUTPUT TAPE 69765
765 FORMAT(111H NOL T(I) S AIM1 BIMl SUMJ SUMK

X SNR SR(K) PD(K RN ST(L) K L)
ASSIGN 665 TO KTS

665 WRITE OUTPUT TAPF6,767, (NOLT( I),S( IRP) ,AI (I) 81(1) ,SUMJSUMK.SNR,
XSR (K ) PD( K),RN ,ST( LU ,K L

767 FORMAT( 15,F6.3,F5.3,2F6.3,3Fl6.6,2F7e2,F5.3,F6.39215)
700 CONTINUE

IF(L) 3009300996
96 DO 97 1=19L

IF( 1M4)429762942
762 DO 763 I=19L94
763 WRITE OUTPUT TAPE 6,764,T(I),T(I+1ioT(I+2),T(I+3)
764 FORMAT( 6H T(I)= 4F6ol)

C MERGI1NG
42 J1l

1=1
98 ALPHA(J)=T(I)-S(IRP)

JG=I
ASSIGN 57 TO NX
K( 1 )=
IF(ALPHA(J) 144,45945

44 ALPHA(J)=ALPHA(J)+TPI
45 BETA(J)=T(I )+Q(IRP)

IF(BETA(J)-TPI 146,51,51
46 1J1T+l

48 IF(BETA(J)-T(IJ))49,50,50
49 BETA(J)=T(I)+S(IRP)
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561=1+1
ALPHA(J)=T( I)-S( IRP)I K(J)=K(J)+l
GO TO 45

50 K(JI=K(J)+1

GO TO 45
51 BETA(Jh=BETA(J)-TPI

IF(BETA(J)-T( 1611249,250,250I 250 GO TO NX, (57958)
249 BETA(J)=T(11+S(IRP)

IF(BETA(J)-TPI 154*2519251I 251 BETA(JI=BETA(J)-TPI
GO TO 54

57 ALPHA(1)=ALPHA(J)
I ASSIGN 58 TO NX

5 58 K(11=K(J)lK(11
K(J)=O

54 IF(I-L)56953953352 IETA(J)=TU 1+SUTRP)
53 IF(K(JI)85,60985
60 ALPHA(J)=O0O03 BETAfJ1=O.OO

J=J-1
IF(J)3009300985

85 DO 61 1=19JI [IF(BETA( I)-ALPHA( 111.119o,120,120
119 ALPHA(I)=ALPHA(l)-TPI
120 W(11=(ALPHA(Il+BETAfI1I/2*

21IF(W(I1) 121,122,122
11W(I)=W(11+TP1

122 SEN(I)m *2*RX(1R)/SCALE+ *4*SINF(W(111+ *4
CES(I1= *2*RY(1R)/SCALE+ *4*COSF(W(f))+ .4
CCI 1W( 1)*1800/pI
V(I 1=BETA(I 1-ALPHAUl)
IF(ALPHA( 1)143,61,61

43 ALPHAC:=ALPHA(I,+TPI
61 rONTINUE

IF(J-2 12559257,257
257 IF(W(11-W(2)125592559256I 256 IE=J-I

TW=W( 11
TC=C( )IDO 258 IsidTE

I 58 C(Ih=C(1+1)
W(J)=TW
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255 MX=l2
DO 63 I11J.92
IF (SENSE SWITCH 11 6391002

63 PUNCH 649 1DKLOCKMX,!RC(I),C(I),SEN(I),CESUI),
XC( 1+1) ,C( 1+1) .SEN( 1+1) ,CES( 1+11

64 FORMAT (15,14,13,12,F6.3,F7.0,F5.3,2F6.3,F7.0.F5.3,F6.3)
1002 MX=14

WRITF OUTPUT TAPE 4i2 6*(IDvKLOCK9MXqIRtJ)
MXzI3
N RD=NR D+ I
DO 66 1=19J94

66 WRITE OUTPUT TAPE 4,67,(IDKLOCKMXIRK(I),ALPHA(I),BETA(I),

YALPHA(I+.7)gBETA(1+3))
67 FORMATI 15.14,13,12,14,2F6.3,14.2F6.3.14,2F6.3,14,2F6.3)

MX=17
DO 102 I11J94

102 WRITE OUTPUT TAPE 4,103,(IDKLOCKMXIRJV(I ),K(I ;,VCII1),K(li

103 FORMAT( I5,14,I3,I2413,F6.3,I4,F6.3,I4,F6.3,I4,F6.3,T4)
MT=18
DO 106 1=19J94

IU6 WRITE OUTPUT TAPE 49118s IDKLOCKMTIRW(I),W(1+1),W(1+2),W .-3)

138 DO 100 I=I*J

V(I =0O.

SEN( I)=0.
CES( I I00
ALPHA( I)=0.

100 BETA(I,=0.
300 DO 125 I11NO
325 T(I)=Oo

IF(LIMIT-KLOCK) 7968968
68 IF( IR-NR)80981981
80 IR=IR+l

GO TO 14
81 LAP=LAP-1

MX=19
WRITE OUTPUT TAPE 4,76,(IDtKLOCK*MXIRNRD)

76 FORMAT (15914,13ti2,60)
IF (LAP)8*8*65
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SI
1. 2 SECTION II- TRIANGULATION PROGRAM

5, 1. 2. 1 Ieiput/Output

1 There are four input cards prepared for Section II, they are:

Card 1: Number of data sets being processed.
Card 2: IM switches.
Card 3: Radar identifications.
Card 4: Azimuth limit angle, range of radars.

, Card 1: The number of data sets is punched at a fixed point variable
in the first five columns of the _card.

I NODSTS
1-5

Card 2: There are seven IM switches considered "on" if a zero is
punched or "off" if a non-zero is punched in their field.

* The field for each switch in four columns designated as
*< follows.

* IM(1) IM(2) IM(3) IM(4) IM(5) IM(6) IM (7)

* 1-4 5-8 9-12 13-16 17-20 21-24 25-28

3, The function of each switch is as follows:

IM(1): Range from primary radar 2, point check.
* IM(2): Output azimuth limits.

IM(3): List rotated azimuths after sorting.
IM(4): Intersection feasibility rejection.
IM(5): Azimuth limit and range limit rejections.
IM(6): Not used.
IM(7): Required azimuth point check and no sector overlap3" rejection.

Refer to output for detail definitions.

Card 3: There is provision for up to five radars in a single run.
The first two are designated as the base radars and the3remaining three as the secondary radars. The field for
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each radar identification is four columns designated as
follows:

Br B2 S1 S2 S3
1-4 5-8 9-12 13-16 17-20

The radars are numbered in order in Section I from 1
through 5. These identification numbers are punched in
the fields of Card 2. Any two radars may be designated
as the base radars and any or all of the remaining radars
may be secondary. The ID is punched as a single digit
fixed point variable.

Card 4: The azimuth limit angle, R1 , is designated as a floating
point number in the first seven columns of the card in the
form xxx. xxx. The angle is in radians. The range limit,
RANGLT, and twice the range limit, TRANGL, are
designated in Columns 8-15, and 16-23, respectively.

R RANGLT TRANGL
1-7 8-15 16-23

The range limits are designated in miles in the form xxxxx. xx.

There are three types of output from Section II; apparent targets,
display data, and intermediate check data.

Apparent targets are outputted on tape unit 3 in the form of x and y
coordinates. Along with the coordinates a listing is presented giving the
strobes from each radar which yield an apparent target. The x and y co-
ordinates are given in miles from the origin. The azimuths are given in
radians.

Display data are outputted on punched cards under the control of
sense switch 1. If the switch is down the coordinates of the apparent tar-
get positions are punched, four to a card. These cards are then processed
for use in the display equipment.

intermediate data are outputted on tape unit 6 under the control of
the IM "switches." (See input data) This output is used specifically for
test purposes and describes the several types of rejections. With this
data all the strobes from each of the radars can be accounted for and hand-
checked to assure the program is functioning properly.
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S1. 2. 2 Glossary

A The lower limit of a jammed sector calculated in Section I.

B The upper limit of a jammed sector calculated in Section I.

CG Temporary storage locations for the azimuth of an apparent
target to the radar before output.

I I General indexing constant.

IALRLK A sum of the number of azimuth limit rejections per frame.
The last two letters indicate the radars whose limits are
being tested.

IC An index used in sorting rotated azimuths.

ICBM An assigned GO TO constant for selecting Right or Left
Plane computation.

IIONL Number of radar combinations attempting triangulation.

ID Run Number.

IE An index used in sorting rotated azimuths.

J IFC Count of the number of combinations of the strobes from
the primary radars for which there is no intersection

I feasible.

IL An index used to keep track of the secondary radars usedI in Triangulation attempts.

IMI to Intermediate output printed as specified by input card.
IM7 See input.-output for details.

IP A count of the number of apparent targets found in a given
I frame.

IR Radar identification number.

I
I
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IX Temporary input storage for the number of sectors detected
from a given radar.

J Identification number of a radar.

JD A temporary storage location for the radar identification
number prior to a rejection output.

JF A temproary storage location for the radar identification
number prior to a rejection output.

55 An index for J radar strobes.

JS Temporary output storage location for the identification
number of the azimuth from radar J involved in a triangu-
lation.

JOHNST An assigned GO TO Constant used as a conditional continue
switch on intersection feasibility rejection.

JR Identification number of one of the prime radars.

is Te:mporary output storage location for identifying a radar

involved in a triangulation.

K Identification Number of a radar.

KK An index identifying a strobe from the Kth radar.

KKS Temporary output storage location for the identification

number of the azimuth from radar K involved in a triangu-
lation.

KLM A test constant used to indicate Right or Left Plane calcu-
lation.

KLOCK Frame number.

KM A dump storage for unused data taped in Section I.

KN A dump storage for unused data taped in Section I.
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I KO A dump storage for unused data taped in Section I.

KR Identification number of one of the prime radars.

KRJ A count of the number of range limit rejections from radar J.

I KRK A count of the number of range limit rejections from radar K.

KRL A count of the number of range limit rejections from radar L.

KRQ A switching constant used to determine whethe- both the JI and K azimuths have been rocateci, sorted and. outputted.

KSLBD An assigned GO TO Constant used to indicate the end of a
SI frame.

KV Temporary output storage location for identifying a radar
I -involved in a triangulation.

L Identification number of a radar.

LKLP An identification number indicating the last K azimuth in
the left plane.

LKRP An identification number indicating the last K azimuth inIthe right plane.

LKSRP An index representing the identification number of the last
strobe from radar KR in the right plane.

LL An index for L radar strobes.

I LLS Temporary output storage location for the identification
number of the azim'th from Radar L involved in a triangu-

I lation.

LR Identification numbers of secondary radars.

I LS Temporary output storage location for identifying a radar
involved in a triangulation.

I
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LSK An index which keeps track of the first strobe in the left
plane.

LT An assignedGO TO Constant used to indicate that all sec-
ondary radars have been tested.

M_-  A temporary index used in calculating azimuth limits.

MA A temporary output constant.

MAR A temporary output index.

MARG A temporary output index.

MAXLIM The maximum number of frames in the run. Inputted on
tape 4 from Section I.

MD A temporary output index.

ME A temporary oatput index.

MND An assigned GO TO constant used to indicate return point
after a rejection output.

MNO An assignedGO TO constant used to indicate type of rejec-
tion output.

MO A temporary output index.

MOP An assignedGO TO constant used to indicate type of rejec-
tion output.

MX A temporar'y output constant.

MY A temporary output constant.

MZ A dump storage for unused data taped in Section I.

N A temporary index used in calculating azimuth limits.
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NA, NB, An input constant indicating the number of apparent tar-
NC, ND gets in a strobe sector.

NIL An input constant indicating the identification number of
the target positions.

I NJ The number of strobes calculated by a given radar.

NO An input constant indicating the number of targets.

NODSTS Input data designating the number of cases being calculated.

NOR Number of radars in the run.

3 NR An input constant indicating the number of radars.

NSL A temporary counter which keeps track of the number of
strobes from a secondary radar which have been tested.

NSTR An output index which keeps track of the strobe number

being operated with after a range rejection has been
encountered.

3 PI The mathematical constant ir.

QA The width of a jammed sector in radians. Calculated in
* Section I.

QLIM Left limit of radars detecting sector.

R The geometric cutoff angle of the base radars.

RA The azimuth of one radar from another. For the base

radars this is also the angle of rotation.

I RANGLT An input constant representing the range of a radar.

RF Temporary data; the distance of an intersection from. a

base radar.

3 RLIM Right limit of a radar' s detecting sector.

I
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RLP Temporary data; the distance of an intersection from a
secondary radar.

RQDA Temporary data; the azimuth of an intersection from a
secondary radar.

RQ'LIM Rotated left limit of a radars detecting sector.

RRLIM Rotated right limit of a radars detecting sector.

RSV A temporary storage of RLP after a secondary radar
range rejection.

RT Rotated bisectors of the jammed sectors calculated in

Section I.

RTJ, RTK Rotated azimuths of the primary radars.

RX The x coordinate of a radar position.

RY The y coordinate of a radar position.

STAFJ The azimuth from the J radar involved in a triangulation.

STAFK The azimuth from the K radar involved in a triangulation.

STAFL The azimuth from the L radar involved in a triangulation.

T Bisectors of the jammed sectors calculated in Section I.

TEI, Te2, Temporary rejection output constants indicating RQDA,
TE3 and right and left azimuth limits.

TEMP Temporary storage of rotated azimuth during sorting
procedure.

TPI The mathematical value 2r.

TRANGL Input data equal to twice the range limit.

X The x coordinate of a true target.
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XCA The x coordinate of an apparent target.

jXP The x coordinate of an intersection point.

XPT X coordinate of the midpoinc of the line joining the two baseI radars.

jY The Y coordinate of a true target.

YA The Y coordinate of an apparent target.

p YY Ycoordinate ofan intersection point.

YPT. Y coordinate of the midpoint of the line joining the twoI radars.

1 1. 2.3 FORTRAN Listing
DIMENSION RX(8),RY(8)tX(l0),Y(10O),Af5,100),6(5,1UO) ,NJ(5) ,

XLLS(25),tNSLC(25),STAFJ(25JSTAFK(25),JS(25),STAFL(25),JS(25),
XKV(25),KKS(25),LS(25),CG(25),RT(5,100,,XA(25,,YA(25),QA(100),

XRA(5951,QLIM(5,5),RLIM(5,5lRQLIM(5,5),RRLIM(595),NOR(5),TCS9100;,
XLR (5 )
DISF(CDF9-,)=SQRTFH(C-D)**2+(EF)**2)I RJPF(CU,% -FP0)=(DISF(CDEF*SNi())/(SINFp.-o))
RKPF(CD9gEFPO)=(0ISF(C,-DEF)*SINF(P))/(SINF(P-G))
P 1=3, 14159265I TPI=6*28318530
REWIND 3
REWIND 4
READ 1107,.NODSTS

1107 FORMATt 15)
456 IF(NODSTS) 11089 1108,1109
1108 WRITE QUIPU!T TAPE 391023

K 0
A 0

WRITE OUTPUT TAPE 3q493fKKKKAA#AAAAAA
REWIND 4I END FILE 3
REWIND 3
PAUSE 209I PAUSE
PAUSE 1
PAUSEIPAUSE 100
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1109 NODSTS=NODSTS-1
READ 446dIM1 ,1M2,1M3,M4,1M5,1M6,1M7

446 FORMAT(714)
READ 446,JRKRLR(l) ,LR(2 ,LR(3) ,LR(43,Laf(5)
READ 4909R*RANGLTvTRA4GL

490 FORMAT(F7.492F8*2)
READ INPUT TAPE 494919IDtNOgNRoMAXLIM

491 FORMAT (4115)
DO 492 IslNR*4

492 READ INPUT TAPE 4,493,IDK.LOCKMANIL.RX(I),RY(I),RX(141),RY(I+1J,
XRX( 1+2 ,RY( 1+2) ,RX( 1+3) ,RY( 1+3)

493 FORMAT( I5,I4,I3914#SF6*21
C CALCULATE RA AND SECTOR LIMITS

M =KR
N =JR
IF(D!SF(RX(JR3,RX(KR),RY(JR),RY(KR)) - TRANGL) 672.9672967.

673 XPT = *5*(RXtJR) + RX(KR))
YPT x 5*(RY(JR) + RY(KR))

668 RA(M9N)a ATN1F((RX(M)-RX(Nj), (RY(N)-RY(M)))
IF (RA(MgN)) 190,199t190

190 RA(M9N) -T,'I - RA(M9N)
199 RA(NvM) = RAfMvN) + P1

IF (RA(NM) - TPI) 194*195.195
195 RA(NoM) aRA(NM) - TPI
194 QLIM(MsN) z RA(M9N) - R

IF(QLIM(MN)) 4779470,478
477 OLIM (MN) =QLIM(M*N) + TPI
478 RLIM fM9N) = RA(MN) + R

IF (RLIM(MN) - TPI) 479s4809480
480 RLIM(M*N) =RL1M(M94) - TPI
479 IF (RX(N) Rx(M)) 3O5* 04911
11 RA(M9N) a -RA(M,N)

GO TO 304
305 RA(MvN) = TPII - RA(M#N)
304 GLIM(NM) = QLIM(MN) + P1

IF (QIIM(NM) - TPI) 177.178,178
178 OLIM(N#M) x QL1M(N9M) - TPI
177 RLIM(NM) a RLIM(MtN) + PI

IF(RLIM(t4,M) - TPI) 17991809180
180 RLIM(NM) a RLIM(NM) - TPI
179 RQLIM(MvN) a QLJM(M9N) + RA(KR9JR)

IF (RQLIMfM9N)) 170,172,171
170 RQLIM(M9N) - RQLIM(MvN) + TP!
171 IF (R0L1K(M9N) -TPI) 17291739173
173 RQLIMiM14) a ROLIM(M9N) - TPI
172 RRLIM(M,N) a RLIM(MpN) + RA(KR*JR)

IF (RRLIM(M#N)) 156,158,157
156 RRLIM(MgN) - RRLIMCMgN) + TPI
157 IF (RRLIM(M*N) - TPI) 158*159.159
159 RRLIM(M*N) aRRLIM(Mt'l - TPI
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I156 IF(M -L) 1549162,154
154 ROLIM(NtM) =RQLIM(MN) + Pf

IF(ROLIM(N9M) - TPI)16091619161
161 RQLIM(NtM) =ROLIM(N*M) - TPI
160 RRLIM(NM) a RRLIM(Mt41 + PI

IF (RRLIMiNMI - TPIJ 1629174,1-74
174 RRLIMINvM) = RRLIM4N#MJ - TPII162 IF(1M2) 489,205,489
205 WRITE OUTPUT TAPE 6,206,NMRA(NM),OLIM(N,14,,RLIM(NM,,RQLIM(NM)

X9RRL IM(NqMI
WRITE OUTPUT TAPE 6,206,MNRA(MN),QLIM(MN),RLIM(MtN),RQLIM(MN)I X#RRLIM(MtN)

206 FORMAT (21395F8o2)IC CLEARING
672 CONTINUE

489 DO 487 11,5
NJ( 1)=0

* 487 NOR( 11=O
* DO 300 [Z=195

DO 300 1- 19100
RT( IZI IzOe

300 TfJZoI1= 0o
ICONL=0
KLM = 0I C READ ENVIRONMENT DATA
DO 494 1=19NO94

494 READ INPUT TAPE 49493,IDKLOC~,MAt4ILX(J),Y(I~,X4I+1),1(1+1).
XX( 1+2) ,Y(I+2)tX(1+31,Y(I+3)I488 READ INPUT TAPE 494959!DgKLOCKtMXtJRgIX

495 FORMAT ( 159149139129166)
IFI MX-14)4969496,497I497 IF(IX-3) 455,5059505

455 IF(MAXLIM-KLOCK)45694569489
496 DO 498 I1,IX,4
498 READ INPUTTAPE4,499,JDKOsMZIRNAA(IRI),B(IRI),NBA(IRI+1),I XB(IRI1h1NCA(IR,1+21,B(IRI+2),NDA(IRI+3),B(IRI+3)
499 FORMATf 15,14,13.12,14,2F6.3.14,2F6.3,14,2F6.3,14,2F6.3)

NOR( IR)=IRI NJ(IR)= IX
DO 502 1=19IX,4

502 READ INPUT TAPE 4,500,IDKOMZIRIXQA(I),NA.QA(1+1),NBQA(1+2),
XNCOA( 1+31 ,ND

500 FORMA*T(I5,I4,I3,il2,I3,F6.3,I4.F6.3,l4,F6.3,I4,F6.39I4)
DO 503 I11IX94

503 READ INPUT TAPE 4,501,IDKMKNM4ZT(IRIJ.T(IRI+1),T(IRJ+2),U XT( IR91+3)
501 FORMAT( 159I4913912,4F10.3)

* GO TO 488
* c RADAR SELECTION
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505 1 = JR
K -KR
ASSIGN 678 TO JOHNST
LKRP = NJ(K)
LKLP =NJ(K)
JJ= 1
KK =1
IF (NOR(J)H 400,489,400

400 IF (NORM) 401,489,401
401 1L1l
404 L =LR(IL)

IF (L) 402,403,402
402 IF (NOR(LJ) 674,403,674
403 IL = IL + 1

IF (IL - NR + 2) 4049404,489
674~ KRJ=0

KRK=O
KRL=0
IALRjK=O
IALRJL=0
IALRKJ=0
I ALRKL=0
I ALRLJ=O
I ALRLK=O
IFC=0
ICONL=ICONL+l
KNIT=0
LL= 1
!P=0

C ROTATING ANGLES FOR J + K
31 KRO=-1

MD = J
ME = NJ(J)

32 DO 33 IT 19ME
RT(MDIT) =T(MDIT) + RA(KJ)
IF(RT(MD#IT)-TOI) 34935935

15 RT(MDIT,= RT(MD9IT)-TPI
3'4 IF(RT(MD9IT)) 3693303
36 RT(MDIT) =RT(MDIT) + TPI
33 CONTINUE

IF( KR ) 37, 389,38
37 KRQ=l

MD= K
ME =NJ(K)
GO TO 32

C SORTING RT(J*JJ) + RT(KtKK)
38 KRQ=-1

MD= J
39 IC=1

IF(N.J(MD)-1 )45945940
40 IE=IC+l
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41 IF(RT(MD#IC)-RT(MDIE)) 42,42943
* 42 IE=IE+l

IF(IE-NJ(MD)) 41941,44
43 TEMP= RT(MDIE)

R'rlMDIE)= RT(MD91C)
RT(MD.IC); TEMP
GO TO 42

44 IC=IC+I
IF(IC-NJ(MD)) 40,45945

45 IF(KRQ)46.47,47
46 KRQ=I

MD=K
GO TO 39

C INTERMEDIATE FOR SORTED ROTATED AZIMUTHS
47 IF(IM3) 52,553952
553 KRQ=-I

ME=NJ(J)
MD =J
WRITE OUTPUT TAPE 6,801,KLOCK

801 FORMAT (17H KLOCK a 15)
51 DO 48 MO=1ME,4
48 WRITE OUTPUT TAPE 6,49,MDMEoRT(MDtMO)tRT(MDMO+I),RT(MDMO+2),

XRT (MDtMO+3)
49 FORMATt15H JJJtRT(JJJ)= 214c4F8.2)

IF(KRO)50*52,52
!. 50 KRQ=I

MD=K

ME= NJ(K)
*] GO TO 51
m C CHECK RIGHT PLANE J AND K AZIMUTHS AGAINST ROTATED JK AND KJ

C AZIMUTH LIMITS
52 ASSIGN 405 TO LT

IF (RT(JJJ) - RQLIM(JK)) 53,54,54
53 KLM z -1

56 IF (RT(K.KK) - RRLIM(K*J)) 57958,58
57 RF- = RRLIM (K9J)

IALRKJ=IALRKJ+I
ASSIGN 59 TO MNP

60 ASSIGN 56 TO ICBM
SJD = K

NSTR= KK
ASSIGN 135 TO MNO
ASSIGN 131 TO MOP
GO TO 82

58 IF(RT(KKK) - RQLIM(JK)) 64,65965
65 LKRP= KK-I*1 !ALRJK=IALRJK+l

LKSR:' KK-1
RF = tJLIM (JK)
ASSIGN 321 TO MNP
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GO TO 60
C INCREMENT STROBE NUMBERS - RIGHT PLANE

59 KKaKK+I
IF(KK-LKRP) 3200320321

320 GO TO ICBMP(56,s8)
321 JJ=JJ+1

ASSIGN 678 TO JOHNST
IF(JJ -NJ(J)) 32293229722

322 KK=I
Co TC 52

C CHECK LEFT PLANE J AND K AZIMUTHS AGAINST ROTATED JK AND KJ
C AZII UTH LIMITS

54 IF(KLHM 37093719371
370 KK=LKRP+l

GO TO 372
371 KK=1
372 KLM=I

ASSIGN 676 TO JOHNST
LSKxKK

329 IF (kT(JJJQ - RRLIM(J!K)) 34993499328
328 IF (RT(KKK) - RRLIMItK)) 348,348,333
349 ASSIGN 350 TO MNP

IALRJK=IALRJK+
JD v J
NSTR = JJ
RF = RRLIM(JtK)
GO TO 347

333 IF (RT(K*KK) - RQLIM(KoJ)) 38293359335
335 ASSIGN 350 TO MNP

IALRJK=IALRJK.I
RF = RQLIM(J9K)
GO TO 346

348 ASSIGN 330 TO MNP
IALRKJ=IALRKJ+l
RF = RRLIM(JtK)

346 JD = K
NSTR = KK

347 ASSIGN 135 TO MNO
ASSIGN 131 TO MOP
GO TO 82

C INCREMENT STROBE NUMBERS - LEFT PLANE
350 JJ*JJ+l

IF(JJ -NJ(J)) 38093809722
?80 KK=LSK

GO TO 329
330 KK=KK+l

IF(KK-LKLP) 32893289350
722 ASSIGN 489 TO KSLBD

GO TO 63
C CHECK INTERSECTION FEASIBILITY
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I C LEFT PLANE
382 RTJ=RT(KKK)

RTK=RTIJJJ)
GO TO 325

C RIGHT PLANE

64 RTJ= RT(JJJ)

RTK= RT(K*KK)
325 IF(RTJ-RTK)10011001,1000

I 1001 IFC = IFC + 1
IF(IM4)326,950,326

950 WRITE OUTPUT TAPE 6,1013,JJJ,(RT(JJJ)),KKK,(RT(KKK))
1013 FORMAT (30H NO INTERSECTION FEASIBILITY 214,F5.2,214,FS,2)

IF (KLM) 326,326.330
326 ASSIGN 58 TO ICBM

GO TO 321
C CHECK RANGE FROM J
1000 RF=RJPF(RX(J),RX(K),RY(J),RY(K),RT(JJJ),RT(KKK))

IF(RF-RANGLT)76,76,77
-77 JD=J

3KRJ=KRJ+l
NSTR =JJ

331 IF(KLM) 78,78,79
78 ASSIGN 321 TO MNP

681 ASSIGN 131 TO MOP
332 ASSIGN 130 TO MNO

GO TO 82
79 ASSIGN 130 TO MNO

ASSIGN 131 TO MOP

334 ASSIGN 330 TO MNP
C INTERMEDIATE OUTPUT FOR AZIMUTH LIMIT AND RANGE REJECTIONS

82 IF(IM5) 128,559,128
559 GO TO MN0,(130,135)

I 130 WRITE OUTPUT TAPE 6,10039JD

1003 FORMAT (31H RANGE LIMIT REJECTION ON RADAR 12)
GO TO 129U 135 WRITE OUTPUT TAPE 6, 1004, JDvNSTR

1004 FORMAT(45H SECTOR LIMIT REJECTION ON RADAR AND STROBE = 214)
129 GO TO MOP,(131,132,136,137)
131 WRITE OUTPUT TAPE 6,1005,JDNSTRRT(JDNSTR),RF

I 1005 FORMAT(33H RADARSTROBEROTATED AZIMUTHRF= 214,F6.2#Fl6.2)
GO TO 128

132 WRITE OUTPUT TAPE 6,1006,JDRLP
1006 FORMAT(18H RADAR L#RF OF L = 14,F8,2)

GO TO 128
136 WRITE OUTPUT TAPE 6,1007,JDNSTRJFTE1tTE29TE3
1007 FORMAT(48H R1,STBR2,RT(RISTB)RQLIM(R1,R2),RRLIM(R1R2)=3149

I X3F8.2)
GO TO 128

137 WRITE OUTPUT TAPE 61008,JD#NSTR*TE1vTE2,TE3
I 1008 FORMAT(36H R1,R2,RQDAQLIM(R1,R2),RLIM(RIR2)=21493F8.2)

I
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128 GO TO LT9(4059407)
407 IL = IL + 1

IF (IL - NR + 2) 406#406o405
405 ASSIGN 405 TO LT

IL=1
GO TO MNPt(59,321,3309350)

C CHECK RANGE FROM K
76 RF=RKPF(RX(J),RX(K),RY(J),RY(K)'RT(JJJ),RT(KKK))

IF(IMI) 2999298,299
298 WRITE OUTPUT TAPE 6,297,JJJ,(RT(JJJ))tKKK,(RT(KKK))tRF
297 FORMAT(33H JJJRT(JJJ),KKKRTIKKK) RF=2I3F6.3#213F6,3F92)
299 IF(RF-RANGLT)83,8384

84 JD=K
KRK=KRK+I
NSTR=KK
GO TO JOHNST,(678,331)

678 IF(DISF(RX(J),RX(K)tRYIJIRY(K)I-RANGLT). 331331,677
677 IF(KLM) 680,680,695
680 ASSIGN 59 TO MNP

ASSIGN 58 TO ICBM
GO TO 681

695 ASSIGN 350 TO MNP
ASSIGN 131 TO MOP
ASSIGN 130 TO MNO
GO TO 82

C CALCULATE COORDINATES OF INTERSECTION POINTS
83 XP = RX(K) +RF* SINF(RT(KgKK) - RA(KtJ))

YP = RY(K) +RF* COSF(RT(KvKK) - RA(KJI)
IF(KLM) 688t688,692

688 ASSIGN 331 TO JOHNST
GO TO 693

692 ASSIGN 678 TO JOHNST
693 KNIT v KNIT+1
406 ASSIGN 407 TO LT

C CHECK RANGE FROM L
L a LR(IL)
IF (L) 4089352,408

408 RLP=DISF(XPtRX(L)tYPoRY(L))
IF(RLP- RANGLT) 88,88,87

87 JD=L
KRL=KRL+l
RSV=RLP
IF(KLM) 337,337,338

337 ASSIGN 132 TO MOP
ASSIGN 130 TO MNO
ASSIGN 321 TO MNP
GO TO 82

338 ASSIGN 130 TO MNO

ASSIGN 132 TO MOP
GO TO 334

C CALCULAfE RODA
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1 88 RODAMATNlF( (RX(L)-XP) ,(YP-RY(L)))
NSL~l
IF(RODA) 19291939192

192 ROOM= TPI - RODA

193 IF('M7)10098409100

109FORMAT(12H XPgYP#RQDA= 3F8#2)

I101 IF (B(LgLL) - RQDA1O391189104
103 LL=LL+1

NSL=NSL+l
IF(LL-NJ(L) )100,100,1060E 1060 NSL=NSL-1

106 IF( !M7)352.111,9352
* 1111 WRITE OUTPUT TAPE 6,1010,LLLA(LLtj,8(LLL),RGDA

1010 FORMAT(22H LgLLALPHA#BETARQDAM 21493F8*2)
352 LL~l

IL =IL + 1
* IF (IL - NR + 2) 406,P406,61

*61 IF(KLM) 3549354,330
354 ASSIGN 58 TO ICBM

IL1l
LL~1
GO TO 59I104 IF(A(LLL) -RODA) 1189118,106

102 IF (A(LoLL) -RODA) 11891189107
107 IF (8(L#LL) -ROOM) 1039118,118

C DATA STORAGE FOR SUCCESSFUL TRIANGULATIONI118 IP=IP+1
XA( IP)=XP
YA( IPJ=YP
NSLC(IP)= NSL
JS(IP)= J
JJS( IP)=JJ
KV(IP)= K
KKS(IP)=KKI LS(IP)= L
LLS( IP)=LL
STAFJ(IP)= T(JPJJ)
STAFK( IP)=T(K.,KK)

ASSIGN 405 TO LTI IF(IP- 25) 61#720,020
720 ASSIGN 725 TO KSL8D

C DATA OUTPUTI63 WRITE OUTPUT TAPE 391027
1027 FORMAT(79H1 RUN CLK TT NAT RFJ RFK RFL NIF ALRJK KJ JL

6 KL LJ UK ATP CON)

MX 22
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MY=23
WRITE OUTPUT TAPE 3,1012,IDKLOCKMXIPKRJI(RKKkL. FCIALRJK9,IAL
1RKJIALRJLIALRKLIALRLJIALRLKKNIITICONL

1012 FORMAT (1591491395159179715)
WRITE OUTPUT TAPE 391023

1023 FORMAT(77H RUN CLK T TRG XA VA XA VA XA
X YA XA VA)
MARG=- 3
MX=21
MA=7
DO 73 MO =19IP,4
MARG= MARG+4
WRITF OUTPUT TAPE 3, 493,IDKLOCKMXMARGXA(MO),YA(MO),XA(MO+1),

XYA(MOtl),XA(MO+2),YA(MO+2),XA(MQ+31,YA(MO+3)
IF(SENSE SWITCH 1) 220973

220 IF UIP) 1021073,1021
1021 PUNCH 1020, 1DKLOCKMXMAMARGXA(MO) gYA(MO) *XA(MO+1)

7,YA(MO+1),XA(MO+2),YA(MO+2)oXA(MO+31,YA(MO+3)
1020 FORMAT (15,14,13,212,8F6*1)

73 CONTINUE'
1022 FORMAT(15,14,13921298F8*2)

WRITE OUTPUT TAPE 3,166
166 FORMAT(75H RUN CLK TT TGT J JJ TA(J) K KK TA(K) NSL

X L LL TA(L) RODA)
MAR =0
DO 1100 MZ=19IP
MAR=MAR+1

110'J WRITE OUTPUT TAPE 3,1026,IDKLOC~,MYMARJS(MZ),JJS(MZ),(STAFJ(MZ)
X),KV(MZ),KKS(MZ),(STAFK(MZ)lMSLC(ML),LS(MZ),LL6,(ML),(STAFL(MZ)),
XCG(MZ)

1026 FORMAT( 15,14,13,14,215,F6.3,215,F6.3,315,2F6.3)
D0 1025 MO=1,!P
JS(MO)=O
JJS (MO) :0
STAFJ(MO) =Q*
KV(MO)=O
KKS(MO)=0
NSLC(MO)=0
STAFK(MO)0.o
LS(MO)=0
LLS (MO) :0
STAFL(MO) =0.
CG(MO) =0.
XA(MO)=0.

1025 YA(MO)=0.
IF(MAXLIM-KLOCK 1456,4569216

p 216 G0 TO KSLBD, (725*489)
725 IP=0

GO TO 61
END( 0, 1.1901)
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1.3 SECTION III - DATA REDUCTION

1 1.3. 1 Input/Output

There are eleven input cards prepared for Section II as follows:

Card 1. Number of data sets being processed
Card 2 IM switches
Cards 3 & 4 Histogram switches
Cards 5 & 6 Maximum value of intervals
Cards 7 & 8 Interval size
Card 9 Target and sector cutoffs
Card 10 Number of frames to be processed

i Card 11 Radar ID and range.

Card 1 The number of data sets is punched as a fixed point variable
in the first five columns of the card.

NODSTS
I 1-5

Card 2 There are four IM switches considered "on" if a zero is
punched; or "off", if a non-zero is punched in their field.
The field for each switch is five columns designated as
follows:

I IM(1) IM(2) IM(3) IM(4)
1-5 6-10 11-15 16-20

I The function of each switch is as follows:

IM(1) Calculate means and standard deviation of histograms
for each frame and output information on tape 6.

IM(2) List the true targets with the nearest apparent target
and vice versa for each frame on tape 6.

IM(3) List misses, hits and false alarms for each frame
on tape 6.

IM(4) Not used.

!
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Cards 3 & 4 There are fifteen possible histograms which may be

calculated depending upon the setting of the histogram
"switches". Like the IM switches they are considered
"on" if a zero is punched, or "off" if a non-zero is
punched in their field. The field for each switch is
seven columns distributed between cards 3 and 4 as
follows:

Card 3 IH(1) IH(2) IH(3) IH(4) IH(5) IH(6) IH(7)

1-7 8-14 15-21 22-28 29-35 36-42 43-49

IH(8) IH(9)
50-56 57-63

Card 4 IH(10) IH(l1) IH(12) IH(13) IH(14) IH(15)

1-7 8-14 15-21 22-28 29-35 26-42

The histograms are all frequency distribution tables.
The descriptions of the fifteen histograms are as
follows:

HistogramID Description

1. Misses: frequency; number of true targets; distribution;
distance between true target and nearest apparent.

2. Hits: frequency; number of true targets; distribution;
distance between true target and nearest apparent target.

3. False alarms: frequency; number of apparent targets;
distribution; distance between apparent target and nearest
true target.

4. Misses and Hits: Accumulation of data from histograms
1 and 2.

5. Hits and false alarms: Accumulation of data from histograms
2 and 3.

6. Strobe width: frequency; number of strobes: distribution;

width of strobes in degrees. A separate histogram is cal-
culated for each radar.
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7. Strobe width: .).n accumulation of the data from all the
radars in his '.,-r ms 6.

1 8. Number of targets per sector: frequency; number of sec-
tors with X targets: distribution: number of targets. A

I separate histogram is calculated for each radar.

9. Number of targets per sector: An accumulation of the data
i from all radars in histograms 8.

10. Number of sectors with K targets or more: This histogram
is the same as number 8, except that sectors with less than
K targets (input data KTARG) are omitted.

S11. Number of sector with K targets or more: This histogram
is the same as number 9, except that sector with less than
K targets are omitted.

12. Number of targets in sectors of width L degrees or greater:
This histogram is the same as number 8, except that sectors3 of less than L degrees (input data SWLD) are omitted.

13. Number of targets in sectors of width L degrees or greater:
This histogram is the same as number 9, except that sectors
of less than L degrees are omitted.

14. Number of strobe sectors: This is not a histogram, only a
list of the number of sectors detected for each radar.

1 15. Number of strobe sectors: A list of the number of strobes
detected by a:l radars.

Cards 5 and 6: Associated with each histogram designated in cards
3 and 4 is a maximum distribution interval. These
values are punched in floating point notation of the

form XXX. XX and are distributed on cards 5 and 6
as follows:

Card 5: AMXM(l) AMXM{2) AMXM(3) AMXM(4)
1-7 8-14 15-21 ZZ-28

I
I
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AMXM(5) AMXM(6) AMXM(7) AMXM(8) AMXM(9)
29-35 36-42 43-49 50-56 57-63

Card 6: AMXM(10) AMXM(l1) AMXM(12) AMXM(13)

1-7 8-14 15-21 -28

AMXM(14) AMXM(15)
29-35 36-42

The maximum distribution interval designates the
range of the distribution. If a value happens to be
greater than the maximum, the datum will be placed
in the last interval.

•s 7 & 8 Each histogram also has an interval size associated
with it. These values are punched in floating point
notation in the form XXXXX. X and are distributed on
cards 7 and 8 as follows:

Card 7: QNTA(l) QNTA(2) QNTA(3) QNTA(4) QNTA(5)

1-7 8-14 15-21 22-28 29-35

QNTA(6) QNTA(7) QNTA(8) QNTA(9)
36-42 43-49 50-56 57-63

Card 8: QNTA(10) QNTA(l1) QNTA(12) QNTA(13)
1-7 8-14 15-21 22-28

QNTA(14) QNTA(15)
29-35 36-42

Card 9 This card contains cut-off data used in histograms
10, 11, 12, and 13. KTARG is the minimum number

of targets of interest and SIVLD is the minimum sector
width of interest. KTARG is a .fixed point number and
SWLD is a floating point number in the form XX. XXX.
Their fields are designated.

Allowing the interval size as an input parameter makes
it possible for the analyst to have any spread be desires.
However, there can be no more than twenty (20) intervals
in each histogram. The computer determines the number of
intervals by dividingAMXM by QNTA. It is the analyst's

responsibility to as sure -hat the AMXM and QN.TA are
chosen to give no more than twenty intervals.
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I On the card as follows:

Card 9: KTARG SW!,D
1-5 6-1i

Card 10: Card 10 contains the number of frames in the run.
It - specified as a fixed point number in the first
5 columns.

I Card 10: MAXLIM
1-5

Card 11: Card 11 contains the radar ID's and the range. The
ID' s are in fixed point notations and the range is in

I floating point notation in the form XXXXX. X. Their
fields are as follows:

I Card 11: JR KR LRA LRB LRC RANGE
1-5 6-10 11-15 16-20 21-25 26-32

I The range is designated in miles.

There, are three types of data outputted from Section III, on-line
data (rates, and histograms of sums), tape 2 data (X and Y coordinates of
hits), and tape 6 data (intermediate data).

I On-line data are outputted from the computer directly on the tabulator.
There are two types of on-line output. (1) Frame by frame and totals out-
putted after all the frames have been completed. (2) At the end of the run
are the histrograms of the totals for the misses and hits and
any other histogram specified by the input data. The first two histograms
misses and hits, are standardized and outputted below the histograms with
an S in the margin. Means and standard deviations are also calculated for
these two histograms and are outputted to the right of the histograms.

Tape 2 data are outputted for future use by auxiliary routines.

Tape 6 data are outputted under the control of the IM switches (see
input data;. This data is used mostly for checking purposes, however, this
data may also be used for auxiliary investigations by writing an appropriate3 input routi,,e.
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1.3.2 Glossary

AMXM Maximum value of histogram intervals. Any data values .'
higher than AMXM are collected in the last interval.

AQT Temporary floating point storage of interval headings of
histograms. LQT is the fixed point storage ID. These
two are equivalent.

AVE Average of data in histograms. Only outputted on IM (1).

BMA Difference between the upper and lower limits of a strobe
sector read in from tape 4 (calculated in Section I).

DATA Identification index of items being histogrammed.

DEH Temporary storage used when calculating the mean and
DEM standard.deviation for histograms 1 and Z.

DEV Standard deviation for histograms. Only outputted on IM(l).

DH Temporary storage used when calculating the mean and
DHI staidard deviation for histograms 1 and 2.
DH2

DISQ Distance between an apparent target and its nearest true
target.

DSJQ Distance between a true target and its nearest apparent
target.

DM, DMI Temporary storage used when calculating the meaai and
DM2 standard deviation for histograms 1 and 2.

DRT Ratio of number of apparent target to numbers of true
targets in range of 3 radars.

DSCL1 Distance between true and apparent targets in classes 1,
DSCL2 2 and. 3. (Misses, hits and false alarms.)
DSCL3
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I DTRAT Ratio of number of apparent target to number of true
targets.

FACI, Temporary storage used when standardizing histograms
FAC2 1 and 2.

I A general index used in Do loops.

ICLSI, Temporary indic'es used to keep track of tue targets in
ICLS2, classes 1, 2 and 3. (Misses, hits and false alarrms.)I ICLS3

ID Run number.

IH A dimensioned index identifying which histograms are
being calculated.

J IHT Calculated histogram interval into which a given datum falls.

IM Intermediate output selectors. IM(l), IM(2), IM(3), IM(4).

IP Number of apparent target in a frame.

I IR Temporary storage of radar ID while reading in strobe
information.

I IRT An index which keeps track of the number of radars which

detected in a giver frame.

I ISAVE A dimensioned index storing the number of strobes for a
radar.

I ISP Number of apparent targets read in from a given block of
data.

I IX Temporary index used on input for number of strobes from
a given radar.

1 3 General index used in Do loops.

I
I
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JCLS1, Temporary indices used to keep track of apparent targets
JCLS2, in classes 1, 2 and 3. (Misses, hits and false alarms.)
JCLS3

J4, J5, JE Temporary index used when setting up histogram data.

JR ID of base radar.

KING Assigned GO TO Constant used to select proper input state-
ment when reading in apparent targets from tape 3.

KLOCK Frame number.

KNT A count of lines of output, used for page restoring.

KO A dump storage for eliminating unwated data on tapes 3 and 4.

KORAN An assigned GO TO constant used to determine whether the
histograms for all the radars are done.

KOUNT A count of the number of targets in range for a frame.

KQ A temporary index used in setting up data for the histograms.

KR ID of one of the base radars.

KRO An index used to keep track of which histogram is being
calculated.

KRU An assigned GO TO constant used to select histograms
"strobe width" and "number of targets per sector."

KSUM Storage for accumulating items such as number of elements
in the classes, miss rate, hit rate, etc. KSUM is the fixed
point items and RSUM is used for floating point items. The
two are equivalent.

KTARG Input constant designating number of target per sector.
Used as a lower cut-off. i.e., KTARG = 4 means any
sector with less than 4 targets is disregarded in the
histogram.
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KTLOCK Intermediate storage of frame number used for compari-
son in reading in data from tapes 3 and 4.

IKXC AssignedGO TO constants used in selection nearest apparent

KXD target to a true target and vice versa.
KXE

KXG AssignedGO TO constants used in setting up data for

KXL histograms.
KXP

-K Temporary index used when setting up histogram data.

L A count of the number of items in class 2 and class 3.

LBJ A temporary constant used to output histograms of all

radar data combined.

LH Storage of number of items in the intervals of a histogram.

LQT See AQT.

LRA

LRB
LRC ID of secondary radars.

LSUM Accumulation of items in LH for histograms of all radars.

M A count of the number of items in class 1.

MA, MB Temporary indices used for output.

I MAR A dump storage for eliminating d. 'a not wanted from tape 4.

MAX Number of intervals in a histogram. Can be from 1 to 20.

MAXLIM Total number of frames in the run. Input data.

I ME A temporary index used in sorting targets.

MOP A temporary index used in reading input data from tapes
3 and 4.

1
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MX A temporary constant used to designate which class is

being outputted in IM(3).

MISUMf The histograms of classes 1 and 2 are standardized for
M2SUM comparison. MISUM and MZSUM are the standardizations

for LSUM(1) and LSUM(2).

N/ A variable indicating which histogram is being calculated.

NA Number of targets in a strobe sector calculated in Sec-
tion I. Inputted from tape 4.

NATI A table identifying the true target closest to a given
apparent target and vice versa, for tabling.

NECLl
NECL2
NECL3 Number of elements in class 1, class 2 and class 3.

NFARAT Ratio of number of false alarms to number of apparent
targets in a frame.

NG A switching constant used to indicate that all the true

or apparent targets have been sorted.

NHTRAT Ratio of the number of hits to the number of apparent
targets.

NIL A dump storage for eliminating data not wanted from tape 4.

NMSRAT Ratio of number of misses to the number of real targets.

NO Number of true targets.

NODSTS Number of runs being processed in a given pass.

NR Number of radars.

NTJ A table identifying the apparent target closest to a given
true target and vtce versa for outputting.
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I NU A temporary index used in setting up data for histograms.

QNTA The size of an interval in a histogram.

RANGE Maximum distance between a radar and a target for detection.

RSUM See KSUM.

RX X coordinate of a radar.

RY Y coordinate of a radar.

SD Temporary storage used in finding closest true target to
an apparent target and vice versa.

SIG 1
i SIG2 Standard deviation for histograms 1 and 2.

SMI Floating notation for sum of elements in class 1 for a frame.

3 SUM Sum of items in a histogram. Used to calculate mean.

SWLD Strobe width in degrees. An input parameter used as a m

minimum strobe width when calculating some histograms.

T A strobe from a given radar.

TO1, TO2 Floating notation for number of elements in class 1 and
* class 2 for a run.

TIl T Temporary storage used in sorting true and apparent targets.

X X coordinate of a true target.

i XA X coordinate of an apparent target.

XCLK Frame number in floating notation.

I XH Temporary storage in calculating mean and standard

deviation for histogram of hits.

]
I

iIlI-S 1-49

!I



XID Run number in floating notation.

XM Temporary storage in calculating mean and standard
deviation for histograin.of misses.

Y Y coordinate of a true target.

YA Y coordinate of an apparent target.

1. 3.3 FORTRAN Listing

DIMENSIONIH( 15),AMXM( 15) ,QNTA( 15),NSSPD(5),RX(8J ,RY(8),X( 50)o
XY( 50) ,BMA(59100) ,NA(5,lU0) ,ISAVE(5),T(5,100),XA(200),YA(200),
XDISQ(50),NTJ(50),DJSQ(50),NATI(50),ICLS2(50),JCLS2(50),DCLS2(50),
X ICL5l (50) ,JCLS1 (50) ,DCL$J.(50), !CLS3 (50) ,JCLS3 (50),DCLS3 (50)
DIMENSION DATA(125)gLH( 251,AQT( 25)#LQT( 25),LSUM(15920)oKSUM(15)
XRSUM( 15)
DIMENSION MlSUM(20)vM2SUM(20)
EQUIVALENCF (KSUMRSUM)
EQUIVALENCE (LQTqAOT)
READ 10009NODSTS

1000 F-URMAT(15)
REWIND 2
REWIND 3
REWIND 4

422 IF(N005-TS) 90990991

90 REWIND 3
92 REWIND 4

END FILE 2
REWIND 2
END FILE 5
REWIND 5
END FILE 6
REwIND 6
PAuSE 1

91 NOOSfS = ODSTS-1
T01 = 0
DO 140 1 =1,-15
KSUM(I) 0
DO 140 If= 1,20

14(0 L.SIJM4 (1911) =0
READ 978,IM1 ,!M?,1M3,1M4

978 FORMAT(415)
C SPFCI,-Y HIS;TOGRAM PARAMETFRS

RLAO 991 * ( IH(I 1.1 1,151
9,.p FORMAT (9171
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I 1 FRA IT TAPE*

READ 9929(0,MAL1M =11

I RI) 0=10PAT (15

RtAD 101 9 R4 R Rq R9LC9RN

5 SSGN1 TO N
ii NT = 0SIR=
1 REDIN U 9 AE82U9U*LCg.glgR(~k~~kA11oY1

70 TAT = NO -1 tNT
02 TOU 721

DO INT= 1,N43 2 PRLOINU 1ITAPNG.6lLCU.~.4RX1,()Xl1,(+)
XXi (1+2), T(1+2)AS NUX E 1590h NT3 159Yr (1+3)LAI

PINT 982 zIN

I 9 .NURtAT INT TAE O03UN ,XT,)

1,;398 FORM-/AT (1,3,210

DOM-12 6=,6O,4

98 ISAVF(I) I

9c READ INPUT TAPE 4,10308 Mq~!

DO 7 I=1,iX94
7 PEAD INPUT 1APt- 49,16109 i)gKLO(K&tMXgKOIMA( IR, I 9NA( 'Rol ),rSMA( IR,1+

8 !L~ NPUT TAPE 4,1lI4,KOT(lR,i),T(IR,1+1),T(iHti+2),T(IkRli+3)
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1014 FORMAT(11494F10.3)
GO TO 9

4 IP =0
1Ff IX-2)66966914

14 GO TO KING*('11,18)
66 IF(IX)13913968
68 KRO=6

GO TO 49
11 READ INPUT TAPE 191008

READ INPUT TAPE 3,1016,KOoKTLOCKKO,!SP;KOKOKOKOKOKOKOK0,KO
X ,KOqKOKO

1016 FORMAT (15914913*5159179715)
IF (KTLOCK - KLOCK) 18,18*81

18 ASSIGN 11 TO KING
IP = IP + ISP
READ INPUT TAPE 3#1008
DO 15 I=MOPIP,4

15 READ INPUT TAPE 3, 1018,KOXA(!),YA(Ih9XA(I+1),YA(1+1).XA(I+2),YA(
91+2) ,XAf 1+3) ,YA( 1+3)

1018 FORMAT(1169SF8*2)
READ INPUT TAPE 3,1008
MOP=IP +1
DO 16 1 a1*ISP

16 READ INPUT TAPE 391008
1Ff ISP-24)89989919

19 ASSIGN 18 TO KING
GO TO 11

81 ASSIGN 18 TO KING
C SORTING TRUE AND APPARENIS BY MAGN17UDE OF Y-COORDINATE

89 KRO a1
IF (IP) 66,66967

67 ME a NO - 1
23 NG=O

DO 24 1=19ME
IFfYf 1+1 )-Y( 1)) 25924*24

25 TlmYf 1+1)
T2=X(1+1)
Y( 1+1 )YI 7)
Xf I+1)=XfI)

Xf I =T2
NG1l

24 CONTINUE
IF(NG) 26926923

26 ME=IP-1
IF (ME) 27#30.27

27 NG=O
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DO 28 I1,ME
IF(YA(I+1)-YA(Ip) 29*26,28I29 Tl=YA(T-1JI
T2x XAfI~ll
YA( 1+1 IZYAf I)
XA( 1+1 )XA( I)
YA( I )tl

C FIDIN CLOESTAT TO TT AND VICE VERSA

30MA=NO
MB=IP
ASSIGN 33 TO KXC

* ASSIGN 36 TO KXD
5 ASSIGN 40 TO KXE

32 D0 41 1=19MA
J= II GO TO KXC9(33934)

33 DISQ(T) a ((X(I) -XACJ))**2 4 (Y(I, - YAJi))**2)***5
NTJI I )J

GO TO 35I34 DJSQfI) z (XA(I) -XfJ))**2 + (YA(I) - ()*2*e
NAT! (I )zjI35 DO 31 Ju29MB
GO TO KXD9(36,37)

36 SD c ((X(I) - X4(JR)**2 + (Y(Il -AJ)*2*,

IF(SD-DISO(l)) 38931,31
38 DISO(I)ZSD

1 GO TO 31

3 CNTINUE=
3CONTINUE

GO TO KXE9(40*42)
40 ASSIGN 34. TO KXC

ASSIGN 37 TO KXD
ASSIGN 42 TO KXE
MA= IPI MBUNG
GO TO 32I42 IF(IM2i 459700945

C INTERMEDIATE OF TABLES dLFORE CLASSIFICATION
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700 WRITE OUTPUT TAPE 6*702*NO9ID*KLOCK
702 FORMAT(55H x XA Y YA DIST I J NOTRT=

914915915)
DO 704 12l.NO
MB=NTJ( 1)

704 WRITE OUTPUT TAPE 6,703,(X(I))v(XA(M8)-),(Y(1l),LYAIMB)).,DISO(I).
9! ,MB

703 FORMAT(5FS*39214)
WRITE OUTPUT TAPE 6071291P

712 FORMAT(55H XA x YA y DIST J I NOAPT=
X14)
D0 705 Ixlv!P
MB=NAT!( I)

705 WRITE OUTPUT TAPE 6.703, (XA( I)) ,(X(M8) ) oYAC I)), Y(MB) ) DJSQC I),

45 Lao
Mao

C CLASS 11 CONTENTS
DO 43 Ixl#NO
MCaNTJfI!)
IF(NATI(MC)-I) 46,47946

47 NATI(MC)z-l
L=L+1
ICLS2IL)=1
JCLS2(LlxMC
DCLS2(L)x1S0( I)
GO TO 43

C CLASS I CONTENTS
46 M-M+1

ICLS1(M)wI
JCLS1 (M)=MC
DCLSI(M)=DISQ( I)

43 CONTINUE
NECL1=M NECL2I

C CLASS III CONTENTS
LBzO
DCLS3( 1)=O3
JCLS3(l) 0
ICLS3(1i a 0
DO 44 Im1.IP
IF(NATI'(I)) 44,44,48

48 LzL+1
DCLS3(LlsDJSQ( I)
JCLS3(L)u1
ICLS3(L)xNATI (I)

44 CONTINUE
NECL3xL
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XD ID
XCLK KLOCK
DO 141 1 = lNEC1.2
MB = JCLS2(U)
MA=ICLS2( I)

141 WRITE OUTPUT TAPE 2,989,KLOCKXIDXCLKMAMBDCLS2(I),X(MAJY(MA),
XXA(MB)gYAIMB)

989 FORMAT f15vFl0*79F5*0*2I895F8*2)
- IF(1M3)499701949

c INTERMEDIATE OF CLASSES
701 MX=l

ASSIGN 711 TO KXC
706 WRITE OUTPUT TAPE 69707%MX
707 FORMAT( 4H CLS12948H X XA y YA DIST I

- X J)
GO TO KXC9(711,7l3#7l5)

1.711 DO 708 I=1,NECL1
MA=ICLS1 C!)

-- MB=JCLS1(I)
708 WRITE OUTPUT TAPE 6,709,(X(MAfl,(XA(MBfl,(YMAHt(vAIMBHtDCLS1(I)

XqMAMb
709 FORMAT (Fl2s3,4F8*3,2 14)

-- ASSIGN 713 TO KXC
GO TO 706

713 DO 710 1=19NECL2I MA=ICLS2( I)
MB=JCLS2 CI)

-- 710 WRITE OUTPUT TAPE 697099(X(MAfl,(XA(MB)Ja(Y(MAH(YA(MB))DCLS2'I)
6,MAvM6
MX=3
ASSIGN 715 TO KXC
GO TO 7U6

715 IF (NECL3) 49949#716
716 DO 714 I=1,NECL3

MB=JCL53(i)
MA= ICLS3(1)

714 WRITE OUTPUT TAPE 6,709,(X(MA)),(XA(MB)),CY(MA) ),(YACMB)),DCLS3(I)
8 ,MBMA

C COMPUTE HISTOGRAMS
49 N=KRO

296 FORMAT(1H1)
505 IF (IH(N)) 99,345999
34560O TO (51952t53,54,55,56957,5859,9606162,3,64e6 )9N
51 MX1l

T NU=NECL 1

J DO 121 1=19NU



121 DATAII)SDCLS1(I)
125 MAX a (AMXM(N)/QNTA(N)) 1

ASSIGN 99 TO KORAN
GO TO 100

52 MX=2
NU= NECL2
D0 123 I=1,NU

123 DATA(I)a DCLS2(I)
GO TO 125

53 MX=3
NUxNECL3
DO 119 lxl, NU

119 DATA(13s0CLS3(I)
GO TO 125

54 MX*4
NU=NO
00 127 I=1,NU

127 DATA(I)*DISG(I)
GO TO 125

55 MXZ5
NUzIP
DO 129 IxlNU

129 DATA(I)*DJSQ(I)
GO TO 125

56 ASSIGN 860 TO KXP
193 ASSIGN 861 TO KORAN
861 IfRTz[RT+l

IF(IRT-NR) 131,131,133
131 IF(ISAVE(IRT)) 86198E.193§0
380 NU=ISAVE(IRT)

DO 132 1=19N*%
GO TO KXP,(860,166)

860 DATAII)= BMA(IRTI;*57*2957795
GO TO 132

166 DATA(I)xFLCATFENAIIRTI,,
132 CONTINUE
862 MAX = fAMXM(N)/QNTA(N)) + 1I

GO TO 100
133 IRT=0

GO TO 99
57 ASSIGN 863 TO KRU

168 NU-O
DO 135 1=lNR

135 NU=NU+ISAVE(I,
KQ0l
K1=O
DO 136 I=1,NR
IF(ISAVECI)) 136,1369381

1-56 Ill-S



381 ME=I'AVE(I "-r,
J4=v
DO 137 IIz KQ#ME
J4:J4+1
GO TO KRU,(8639167)

863 DATA(II)= BMA(ItJ4) * 57.2957795
GO TO 137

167 DATA(II) = FLOATF(NA(IJ4))
137 CONTINUE

KQ=ME+I
KI1ISAVE('

136 CONTINUE
GO TO 125

58 ASSIGN 166 TO KXP
GO TO 193

59 ASSIGN 167 TO KRU
GO TO 168

60 ASSIGN 182 TO KXG
183 ASSIGN 172 TO KORAN
172 IRT=IRT+I

IF(IRT-NR) 170,170,133
170 IF(ISAVE(IRT)) 17291729383
383 N(J=ISAVE(IRT)

JE=O
DO 171 I=19NU
GO TO KXG,(182,181)

182 IF(NA(IRTT)-KTARG) 171,173,173
173 JE=JF+]

DATA(JE)=BMA(IRT9I)*57.2957795
GO TO 171

181 IF(BMA(IRTI)-SWLD) 1719184,184
184 JE=JE+1

DATA(JE)=FLOATF(NA(IRT#I))
GO TO 171

171 CONTINUE

397 NU=JF
MAX = (AMXM(N)/QNTA(N)) + 1

GO TO 100
61 ASSIGN 177 TO KXL

175 KQ:i: KI:0

J4=0
DO 176 I=1,NR
IF(ISAVE(I)) 176,176,384

384 ME=ISAVE(I)+K1
J5=0
DO 179 II:KQME
J5=J5+1
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GO TO KXL9(1779187)
177 IF(NAtIJ11-KTARGJ 179#17,0.178
178 J4aJ4+1

DATA(J4)uBMAI 19J5)*57,2957795
GO TO 179

187 IF(8MA(IJ5 -SWLD) 179.188#188
188 J4*J4+1

DATA(J4)uFLOATF(NIk(I*J5)
179 CONTINUE

K~xME+I
K1=!SAVE(! )+K1

176 CONTINUE
NUxJ4
GO TO 125

62 ASSIGN 181 TO KXL
GO TO 183

63 ASSIGN 187 TO KXL
GO TO 175

64 ASSIGN 9'9 TO KORAN
GO TO 164

65 NUvo
DO 208 IalNR

208 NU=ISAVE(IU+NU
ASSIGN 99 TO KORAN
GO TO 165

C COMPUTE HISTOGRAMS
100 DO 110 Iz 1,20

AOTMI a 0
110 LHIf!)wO

IF(DATA( ) )30193009301
301 DO l11I=1.NU

IHT a (DATAU)/QNTAN) + 1
IF (IHT - MAX) 11291139113

1II IHT aMAX - 1
112 LH(IHT)*LH(I'IT)+1
Ill LSUM(NtIHT) x LSUM(N#IHT) + 1

IF(IMI) 300,116,300
116 SUM = 0

DO 114 &!=1,NU
114 SUMxSUM+DATA( I)

AVE=SUM/FLOATF (NU)
SUMxO*
DO 115 Ix1,NU

115 SUMaSUM+(DATA(I)-AVEI**2.
DEV=SORTF(SUM/FLOATF(NUi)
GO TOt 151,151,151,151,151,156,157,9158,159,160,161,162,163,1649165)
XN

151 WRITE OUTPUT TAPE 692519MX
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. 231 FORMAT(31H HISTOGRAM OF ELEMENTS OF CLASSI2)
GO TO 290

156 WRITE OUTPUT TAPE 6,256*IRT
256 FORMAT(43H HISTOGRAM OF STROBE WIDTH IN DEGREES/RADARI26H/FRAME)

GO TO 290
157 LBJ=6

WRITE OUTPUT TAPE 6.256,LBJ
GO TO 290

158 WRITE OUTPUT TAPE 6,258,IRT
258 FORMAT(44H HISTOGRAM OF NUMBER OF TARGETS/SECTOR/RADARI2,6H/FRAME)

GO TO 290
159 LBJ=6

WRITE OUTPUT TAPE 6,258,LBJ
L GO TO 290

160 WRITE OUTPUT TAPE 692609KTARGsIRT
260 FORMAT(33H HISTOGRAM OF NO* OF SECTORS WITHI3922H OR MORE TARGETS/

fXRADARI2,6H/FRAME)
GO TO 290

161 LBJ=6
WRITE OUTPUT TAPE 6t260,KTARGLBJ
GO TO 290

162 WRITE OUTPUT TAPE 6,2629SWLDvIRT
262 FORMAT(44H HiSTOGRAM OF NO. OF"TARGETS/SECTOR OF WIDTHF7.2914H OR

XMORE/RADARI2,6H/FRAME)
GO TO 290

163 LBJ=6
WRITE OUTPUT TAPE 692629SWLDoLBJ
GO TO 290

r 164 DO 263 I=1,NR
263 WRITE OUTPUT TAPE 69264,I,(ISAVE(l))
264 FORMAT(25H NO* OF ENTRIES FOR RADARI293H 1513)

GO TO 300
165 WRITE OUTPUT TAPE 692659NU
265 FORMAT(39H TOTAL NO. OF ENTRIES FOR ALL RADARS IS141

GO TO 300
290 MX=30+N

WRITE OUTPUT TAPE 6,289

289 FORMAT(44H RUN CLK TT MAX ONTA MEAN STD DEV)
WRITE OUTPUT TAPE 6,293,IDKLOCKMXMAXQNTA(N),AVEDEV

293 FORMAT(15,14,I3,17F7I2F8o2)
DO 411 I=19MAX
AOT(1+1)=AQT(I)+ONTA(N)

411 LQT(1) = AOT(1)
WRITF OUTPUT TAPE 6s295,(LQT(f+1)*I=1,20)
WRITE OUTPUT TAPE 6#295#(LH(11,I=1920)

295 FORMAT(2014)
300 GO TO KORAN9(9998619172)
99 IF(N-15)4109423,423
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410 N=N+l
GO TO 505

423 IRTmO
KOUNTxo
DO 450 JzlNO
IF( I(XI I)-RX(JR) )**2+(I J-RY(JR) )**2)**e5-RANGE)451,45l,45O

452 IF (((XfIJRX(LRA))**2+(Y(l)-.Ry(LRA),**2)**5..RANGE) 453,453,454
454 IFtLRB) 455,450,455
455 IF((( XII)-RX(LRB))**2+ (Yl-YLB)*)*,5RNE4'9595
456 IF (LRC) 457s 450, 457
457 IF (((X(I)-RX(LRC))**2+(Yu,...RY(RC)**)**s..RANGE) 4539 4539450
453 K0UNT=KOUNT+l
450 CONTINUE

DTRAT FLOATF :UIP*1000,/NO)
NMSRAT ( NECL1*1000),NO
NHTRAT (NECL2*1000)/IP
NFARAT =(NECL3*1000,/IP
ORT = FLOATF((IP*1000)/KOUNT)
SMI=NECLL
T01=TO1+SMl
IF(NECLi) 433,434,433

434 IF(KOUNT) 435,433,435
435 IF(NECL2) 453,436,433
436 NECL1 - NO
433 PRINT 9 83 9KLOCKIPNECL1,NECL2,NECL3,NFARAToNHTRAT#

XNMSRAT ,DTRAT ,DRT ,KOUNT
9.83 FORMAT (16,717,2F7*0,r7)

KSUIMM1 = KSUM(1) + JP
KSUMc2) KSUM(2) + NECL1
KSUM(3) -KSUM(3) + NECL2
KSUM(4) =KSUMW4 + NECL3
I(SUMC5) a KSUM(5) + NFARAT
KSUM(6) =KSUM(6) + NIITRAT
KSUMM7 = KSUMM7 + NMSRAT
RSUM(8) x RSUM(8) + DTRAT
RSUM(9) x RSUM(9) + RT
KSUM(10)= KSUMC1O)+ KOUNT
RSUM(11) = RSUM(11) + (DRT**2*,
NECLI= 0
NECL2 =0
NECL3 a 0
IF(KLOCK-MAXLIM) 13,4219421

421 RSUM(8) - RSUM(8)/10009
RSUM(9) = RSUMf9)/100O.
RSUM('11) = RSUM(11)/1000000.
PRINT 995*(KSUM(1)91 1911)

995 FORMAT(6HOSUMS 71792F7*3917*FlO*6914H SUM SU~S NDR)
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PRINT 381o ID# NO

* 921 FORMAT (37H0 FREQUENCY OF OCCURENCE HISTOGRAMS)
5 PRINT 922

922 FORMAT(1O4H H[STs 1 2 3 4 5 6 7 8 9 10 11
X2 13 14 15 16 17 18 19 20 SIGMA MEAN)K * T02 aKSU~i43)
DH1 - 0
DM1 a0
DH =0

DM2 - 0

DM2 a 0

97 3 DEH = ONTA(2)**5
DEM=QNTA( 1)*95
DO 4161M4 1920J. I DH - FLOATF(LSUM(2*M)I*DEH
DM1 (DH * DEH) + DM1
DH2 aDM2 + DH
DM x FLOATF (LSUM(1,M)l OEM
DM1 a (D14 * DEM) + DM1
DM2 =DM2 + DM
D EH = OEH + QNTA(2)

* 416 OEM = DEM + QNTA(1)
XM = M2/TOl
SIGi x ((DM1/TO1) -(XM**2*))**o5

XH x DH2/T02
SIG2 =((DHI/T02) -(XH**2*1)***5

FACi 1000*/TOl
FAC2 x 1000*/T02

* DO 417 14 ='1920
M1SUM(M) = (FAC1*FLOATF(LSUM(1,M))) + *5

* 417 M2SUM(M) x (FAC2*FLOATF(LSUM2*M)U) + .55 PRINT 970, (LSUM(1Il)tII s 1920)PSIG19XM
970 FORMAT (4H0 1 18pl9l4*FlO*39F9*3)

PRINT 9719 (M1SUM(I),I 1920)
* 971 FORMAT (4H 5 1 18#1914)
* PRINT 9729 (LSUM(2*II)91I s 1920)*SIG29XH

972 FORMAT (4H0 2 18,19149F10*3,F963)
* PRINT 973, (M2SUM(I)#I x1920)5 973 FORMAT (4H S 2 1891914)

Ia 3I 427 IF(IH(1)) 42894249428
424 PRINT 297%I,(LSUM(III)91I x 1.20)
297 FORMAT (IHO 14,18,1914)
428 1 a 1+1

IF(I - 15) 427,427,422

END (0,1,1,0,1)
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- SECTION 2

FORTRAN PROGRAM FOR SIMULATION OF THE CORRELATION SYSTEM

The complete system simulation program has evolved from the initial
model with additional modifications. These modifications include an envi-

I ronment generator for maneuvering targets, a modification to accept the
new environment generator, modification to obtain miss -distance, and a
modification for raid size estimate.

L The original program and its modifications are described in the fol-
lowing five sections. The sixth section is a dzscription of the off-line his -

V torical data analysis program. Each of these sections give a glossary of
terms, FORTRAN listing, and flow charts.

fT Input to the simulation program is made by cards only. For each in-
L- dividual case, there are three input cards plus one for each target in the

raid.

I. CARD I

K1, KZ, K3, K4, K5, K6, K7, K8, K9, K0 These inputs are used to
control the optional output. An integer causes output, while a zero will by-
pass output. The outputs associated with each "switch" are listed below.

K1 -- the frequency distribution of target clusters

K2 - no longer in use
L

K3 - the X and Y coordinates of all targets (true and apparent)-
K4 - no longer in use

_5 -nolongerinuse
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K6 - if the number of the true targets scored as "misses", the num-
ber of the nearest apparent target and the distance between them

K7 - the target numbers of targets in a "hit" pair and the distance be-
tween them, along with the locations of these targets

K8 - the number of the apparent targets scored as "false alarms",
number of the nearest true, and the distance b tween

K9 - no longer in use

KO - the frequency distribution of the signal-to-noise ratio

2. CARD 2

NT, CLOCKS, CLOCKL, CASE, AZNUL, DELNUL

NT - the number of targets in the raid

CLOCKS - the frame number at whic(h the simulation is to begin
calculation

CLOCKL - the last frame the simulation is to evaluate

CASE - the case number (itced for it.entification)

AZMUL - a parameter which controls the range of the azimuth
unce rtainity

T)ELMUL - a parameter which controls the range of the delta
unce rtainity

3. CARD 3

RMAX, RMIN, RMIN2, AZRES, DELRES

RMAX - the maximum range at which the radar can detect a
target (horizon cut-off)

RMIN - the range at which the noise level is no longer a func-
tion range
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AZRES this is related to the azimuth resolution capabilities of
the radar. If the difference in azimuth of two or more,
targets is less than this parameter, the targets are not
resolved in azimuth

DELRES - this is related to the delta re,.olution capabilities of the
radar. If the difference in delta of two, or more, tar-
gets are less than this parameter, the targets are not
resolved in azimuth (delta is the difference in path length
between target-omni and target-search radar)

4. CARD 4

X(I), Y(I), DELX(), DELY(I)

X(1) - the X coordinate of the target

Y(I) - the Y coordinate of the target

DELX(I) - the distance the target will travel in a direction paral-
lel to the X axis in a single frame

DELY(I) - the distance the target will travel in a direction paral-
lei to Y axis is a single frame

There are NT CARD 4's per case. There must be one for each target
in the raid. To run successive cases, all four types of cards must be re-
peated for each case.

Through-out the simulation, frequency distributions are generated and
stored. They are part of the optional and/or normal output as follows:

Normal Program Output

1. Per Frame (printed-on-line, one line per frame)

a. Frame number

b. Number of apparent targets (number of detections) in the frame

c. Number of targets in Sector 1
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d. Number of targets in Sector 2

e. Number of targets behind the radar

f. Number of "misses"

g. Number of "hits"

h. Number of "false alarms"

i. False alarm rate (number of "false alarms" divided by the num-
ber of detections)

j. Hit rate (number of "hits" divided by the number of true targets)

k. Miss rate (number of "misses" divided by the number of true
targets)

1. Detection ratio (number of detections divided by the number of
true targets)

m. Number of azimuth unresolved clusters

n. Total number of targets involved in azimuth and delta unresolved
clusters during this frame

o. Number of azimuth unresolved clusters that are completely re-
solved in delta

p. Number of targets detected

q. An indicator of the performance of the random number generator
(a computed theoretical number of detections)

r. The number of targets that are jammed (how often is the noise
too great for the signal to "heard")

s. Number of targets detected divided by number of targets in-range
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2. Per Case (Printed on-line)

°I a. Summations of items 2, 3, 4, 5, 6, 7, 8, 14, 15, and 19

b. Frequency distribution of miss distance between hit pairs, andI:miss distances that are associated with miss pairs (two (2) sep-
arate distributions)

1Optional Program Output

1. Per Frame

a. The X, Y coordinates of all true and apparent targets

L b. The target number of the true targets scored as "misses", the

number of the nearest apparent target and the distance between

I them

c. The target number of targets in a "hit" pair and the distance be -Itween them, along with the locations of those targets

d. The number of the apparent targets scored as "false alarms",
the number of the nearest true target, and the distance between
them

2. Per Case

-a. Frequency distribution of signal-to-noise ratio

b. Frequency distribution of all clusters encountered

1. Most of the optional frame output is on magnetic tape. Each output is

independent and any combination may be obtained. The frequency distri-
• "butions are listed on the on-line printer and are not on tape.

2. 1 ORIGINAL PROGRAM

2. 1. 1 Glossary

ITS'
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2. 1. 1. 1 Subscripted Terms

AZ Azimuth of the target, measured clockwise, at the
search radar from west

DELX The X increment. The distance the target will travel
in a direction parallel to the X axis in a single frame

DELY The Y increment. The distance the target will travel
in a direction parallel to the Y axis in a single frame

DIFX The initial X coordinate minus 500

DIFY The initial Y coordinate minus 500

DISFS The distance in nautical miles between the true and
apparent target in a "false alarm" pair

DISH The number of "hits" in a given hit distance interval
of the frequency distribution

DISHT The distance in nautical miles between the true and
apparent targets in a "hit" pair

DISMS The distance in nautical miles between the true and

apparent taigets in a "miss" pair

DIST The number of misses in a given miss distance inter-
val of the frequency distribution of "miss" pairs

LAZ The target number of the J target in an azimuth
unresolved list

LAZDEL The target number in an azimuth-delta unresolved
list

LASDEX Thf. number of targets in an azimuth-delta unre -

solved cluster

LJTH The number of the target in an azimuth unresolved
cluster, from which the targets are not resolved.
Tne "target of interest"
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LJTHX The number of targets in a given cluster. Used for
the frequency distribution of clusters

LTOT The number of targets left in the final cluster after
all delta resolved targets have been removed and all
targets not azimuth-delta resolved from the azimuth-
delta unresolved cluster are added

LTOTX The same as LTOT except that this is the summa-
tion over the entire run. Used for frequency dis -

! tribution

M The dummy location used to store the sector num-
ber of the target and other information

NFSA The target number of the apparent target in a

"false alarm" pair

NFST The target number of the true target in a "false
alarm" pair

NHTA The target number of the apparent target in a
"hit" pair

NHTT The target number of the true target in a "hit"
pair

NMSA The target number of the apparent target in a
"miss" pair

NMST The target number of the true target in a "miss"
pair

NRESOL The list of true target numbers of the unresolved
targets

NSIGNO An interval of the signal to noise ratio in the sig-
nal to noise frequency distribution

NTTOAA The number of the apparent target closest to a
given true

I2
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RI R fg

R2 Range from the target to omni 1

R2 Range from the target to omni 2

RO Range from the target to ihe search radar

X The X coordinate of the true target

XAP The X coordinate of the apparent target

Y The Y coordinate of the true target

YAP The Y coordinate of the apparent target

2. 1. 1. 2 Non-Subscripted Variables

ADELTA The difference in ranges from rada- and from omni
to jammer (used only in delta unreso. ied clusters)

AKI The sum of the squares of NDR

AK9 The sum of NDR's

AMB The sum of the weighting factor times the noise of
the target of all targets in an azimuth unresolved
cluster

AMBL The same as AMB except the noise has minimum
restrictions placed on it

ANDR The same as NDR except it is in floating point.
The number of detections divided by the number
of targets in range

AND2 ANDR squared

ANGLE The angle of the apparent target in polar coor-
dinate s

ANO A random number multiplied by AZMUL
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AOSIGA Noise to Signal ratio at the omni receiver

AOSIGO Noise to Signal ratio at the search radar

AZMUL Scales the magnitude of the uncertainty in the azi-

muth of the apparent target

AZRES The azimuth limits which two or more targets
must be within to be clarified as azimuth unre-
solved

A2T The azimuth of the target. Diferent reference

than AZ

BARH The mean distance between "hit" pairs. This

is for the entire run

BARM The mean distance between "miss" pairs. This
is for the entire run

BNO A random number multiplied by DELMUL

CASE An arbitrary number assigned for identification
of input parameters

H CLOCK The number of the frame which is being evaluated

CLOCKL The last frame that the simulation is to evaluate

CLOCKS The frame number with which the simulation is to
begin

CONV Conversion factor to change radians to degrees

DELMUL Constant used to fix the magnitude of the delta
uncertainty for an apparent target

DELRES The delta limits which two or more targets must
be within to be classified as delta unresolved
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DELTA The difference in ranges from jammer to search
radar, and from jammer to omni receiver

DIFRX The difference in the true X and the apparent X

coordinate

DIFRY The difference in the true Y and the apparent Y

coordinate

DISSQ Shortest distance squared between a true target
and an apparent target. Used in scoring only

DISTA Squared root of DISSQ

DIXH Summation of "hits" that occur in the run

DIXM Summation of "misses" that occur in the run

FLJ A weighting factor which gives more weight to the

targets closest to the Jth target and less weight
to those near the edge of the beam (used for azi-
muth unresolved clusters only)

FRACT The reciprocal of the range squared of the target

in an azimuth unresolved cluster

FREI Summation of "hits" in a given interval times the
midpoint of that interval

FRE2 Summation of "misses" in a given interval times

the midpoint of that interval

FRED Midpoint of the interval (upper limit - lower limit)

/2; this is for "miss" intervals

FRED2 Summation of "misses" in a given interval times

the midpoint of that interval, the quantity squared

FREQ Midpoint of "hit" interval
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FREQ2 Same as FRED2 only it applied to "hits"

GAIN Gain in side lobes divided by the gain in the search
radar

HIG, HIGH, HIGHR Arbitrary upper limits for frequency

distributions

IIAP, ID, IND, I, IJ, ITR These are general index registers

J The index register that controls the number of the
jtarget of interest

K The number of apparent targets in a given frame

KABAS An index used to denote an unresolved target

KEN Output type number. Used on output tape 3 for
identification

KG, KI, KZ, K3, K4, K5, K6, K7, K8, K9 (see detailed write-
up) Used to control optional output

KK Summation of apparent targets taken over the

entire run

KK2 Summation of NSUMM1 for run (targets in sector 1)

(KK3 Summation of NSUMMZ for run (targets in sector 2)

KK4 Summation of "missed" targets for run

SKK5 Summation of "hit" targets for run

KK6 Summation of "false alarms" for run

KK7 Summation of KOUNT7 for run

(KK8 Summation of KOUNT8 for run
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KLOO Index register used for targets in a delta

unresolved cluster

KNTSUM An indicator of the performance of the random

number generator. Should agree closely with
KOUNT5

KOUNTI The number of targets whose probability of
detection is unity

KOUNT2 The number of targets whose probability of
detection is 0. 6

KOUNT3 The number of targets whose probability of
detection is 0. 2

KOUNT4 Number of targets whose probability of de-

tection is zero

KOUNT5 Number of targets detected (equal to K)

KOUNT6 Number of azimuth unresolved clusters

KOUNT7 Total number of targets that are not azimuth
or delta resolved

KOUNT8 The number of azimuth unresolved clusters

that are resolved in delta

KOUNT9 The number of times that the jammers succeed

in completely jamming the search radar (not
just denying range information)

L Number of targets in a given azimuth unresolved
cluster

LINDX Same as L

LL1 Summation of the LJTHX's
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LL3 Summation of the LAZDEX's

3, LL3 Summation of the LTOTX's

LXX Standardized occurrence of "hits" in hit frequency

distribution

LYY Standardized occurrence of "misses" in miss
frequency distribution

MDS Equal to DISMS(NMS) /5; this is the index used to
compute the miss frequency distribution

MHS Equal to DISHT(NHT) /4; this is the index used to< 1 compute the hit frequency distribution

NATOTT Number of the true target that is nearest to a
given apparent target (used as an index)

NDR Detection ratio; the number of detections divided
by the number of targets in-range (in tenths of
percent)

NDTRAT The number of detections divided by the total
number of targets in raid (in tenths of percent)

NEEL Number of targets in an azimuth-delta unre-
solved cluster

NFARAT Number of "false alarms" divided by the num-
ber of targets detected (in tenths of percent)

NFS Number of "false alarms" in a frame

NHTRAT Number of "hits" divided by the number of de-
tections (in tenths of percent)

NHT The number of "hits" in a given frame

2
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NMSRAT The number of "misses" divided by the total

number of targets in the raid (in tenths of
percent)

NMS Number of "misses" in a given frame

NS Equal to signal-to-noise ratio divided by 500;
used as the index register in computing signal
to noise frequency distribution

NSUMM1 Number of targets in Sector 1 during a given frame

NSUMMZ Number of targets in Sector 2 during a given frame

NSUMAM3 Number of targets behind the radar during a given
frame

NT The ,.umber of true targets taking part in the raid

0 A dummy symbolic address used to initialize the
random number generator

RADOMA The summation of the reciprocal of the range
squared, when RO(I)< RMIN, RO(I) is replaced
by RMIN

RANGE The distance fron the apparer4 target to the
search radar

RMAX Maximum range at which the radar can "see"

a target (horizon cut-off)

RMIN The distance at which noise from jammer is
no longer a function of distance

RMIN2 The reciprocal of RMIN squared

SIGMAH Sigma of the "hits" or the standard deviation of
the distance between. hit pairs

SIGMAN Sigma of the "misses" or the standard dev'ation
of the distance between miss pairs

SIGNO Signal to noise ratic
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SUM Summation of the number of "hits"

SUML1 The summation of the reciprocal of the squares of
the ranges from omni one to target; if R1(i)< RMIN,
RMIN replaces Rl(i) (this is the noise at omni 1)

SUML2 The summation of the reciprocal of the squares of
the ranges from omni 2 to the target if R2(I)< RMIN,
RMIN replaces R2(I)

SUMLO Same as SUMO but with minimum restrictions

SUMO The summation of the reciprocal of the squares of
the ranges from the search radar to target (no
minimum restriction)

TARGML The signal of the target of interest (equal to
FRACT)

TDIFRX Temporary storage for the distance between the
X coordinate of the true target and the X coordi-
nate of the apparent (used in the scoring process
only)

TDIFRY Same as TDIFRX only it is the difference in Y

Xl X coordinate of omni 1

X2 X coordinate of omni 2

XAPP X coordinate of the apparent target

XLOW, XLO, XHIG, XLOWR Interval limits for frequency
distribution

XO X coordinate of search radar

XTRU X coordinate of a true target while simulation is
testing for nearest apparent
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XX Counter used for controlling output; whenever
XX is larger than 50, the program will restore
the page on the online printer

Yi Y coordinate of omni 1

Y2 Y coordinate of omni 2

YAPP Y coordinate of apparent target

YO Y coordinate of search radar

YTRU Y coordinate of true target used while testing for
nearest apparent

2. 1. 2 FORTRAN Listing

I) tINS I ui LJIIA (5;) ,LL, iX(bU) ,LA/-L)EX(50) ,( 16'iN0( 15-)

INHiT ( Iou ) ,NH'IA( 1Av ) ,D15riI (1C0) ,NFST( ( IO) ,NF5A( i;Ui ,UI 15 ,'O)0
uiME3NSJION 15ST(31),1irl(31

)i,t.NSION DIFX(IUu),DIt-Y(100)
L) .'' o;D X ( 160) ,*1 ( iUU ) 90LLX(100) 9 DELY( 10U) ,M( l'O , lO) , u 0 ( UO0,

;,ifNIN NR<-bJL(1.J) qLJi,-1(5C),LA/(5G),KA(10C),YAPti0OC),LA,-DEL5k

RIL'<L"c 40i.,iXI , flX29Y2,GAIN
I' hAj ,O, ,tI ,')IU 2,$J3, (ON i,C0N

IO0 U( 0)33 l=j,50
L1UI'X( I)-0

5333 LAZ-i:X(I)=0
SOUX = 0.

t'RE l=U*
FRt2=0*

FR E 2 =0.
FRE )2=0.
FREr2=O,

DXH=Oo
DXM=O.
PRiNT 845
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DO0 8050 1 =1931
DISH( I )=0.

T 8050 DISTIU,:O.
5002 FOkMAT(90H TLQ 8 PROGRAM

XDATA. BtNDIX SYSTEMS DIVISION 704.)
DO 5334 1=1,50j 5334 LJTHXf'fl=0
DO 8000 1=19153

8000 NSIGNOUI)=O
0=0.I READ 3509Kl9K2tK39K49K59K6tK7tK8,K9,KO

350 FORMAT(10I1)
READ 3,NTCLOCKSCLOCKLCASEAZMULDELMUL
XX=C LOCKS3.j 3 OMTI#F0l
RED400,RMAXRMINRMIN2,AZRESDELRESI PRINT 5002

A PRINT 700,CASENT
700 FORMAT(12H CASE NUMBERF8*0,4H NT14)

PRINT l1009CLOCKSgCLOCKL*AZMULgDELMULI1100 FORMAT(16H CLOCKSF4v0,7H CLOCKLF6e0,6H AZMULF8.6,7H DELMU
1LF8.6)
PRINT 1101,RMAXRMINRMlN2,AZRESDELRES

11101 FORMATH(14H RMAXF6*O.5H RMINF6.0#6H RMIN2F8.796H AZRESF8*
1797H DELRESF8*6)//)
PRINT 701

701 FORMATU(118H CLOCK K NSUMMI NSUMM2 NSUMM3 NMS NHT NFS NFARAT MIT
I i1RAT NIYSRAT NDTkAT KOUNT6 KOUNT7 KQUNT8 KOUNT5 KNtSUM KOUNT9 NDR

2 )/
1 400 FORMAT15F1O*2)] READ 4,U(XII),Y(I),DELX(I),DELY(l) ),f1,NT)

4 FORMAT(4F1092)
CONV=57o29577J XO= 500.
Yl)=500*

0,=0

KK2=0

KK4=0
KK5=0KK=
KK7=0I AKK9=O
AK! =0.
C K =LOCKCLC=IOK
IF(CLOCKS) 59795
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5 DO 6 I11NT
XCI =X( I)+CLOCKS*DEL XCI)

6 Y(I)=Y(I)+CLOCKS*DELLY(I)
7 KOUNT1=0

KOUNT2=O
KOUNTI=0
K OUNT 4=0
K GUNTr5=0
K OUNT 6 C
KC)UNr T? =
KOUN r 8=u i
KOUNT9zO
NSUMM1=0
NSUMM2=j
NSUMM3=0
SUMLO=0B
SUMO =00
SUMLA=0.

nlo ,o h=19NT
i)IFX( I )X(fI)-XO
DIFYH )=Y(J )-YO
ROCI)=$ORiF(Wlfx(H**2+DirlY(H)**2)
IF(RO(T)-RiMAX 9,9,8

9 IF(RO0(I)-RMINj 50G,5OU,50
50(0 SUtALO=SUMLO-tRMIN2

51 GO TO 502
501 $UMLO=SUMLC)+1./RO( I)**2

50? StJMO= SUMO+1 ./RO ( I ) **2
8 RU I)=SORFHX(I )-Xl)**2+(Y(I)-Yl)**?)

IF(Rl( T)-RMAX) 119119650
11 TF(cQ1( I)-RfATN) (5296519651
651 SUJMLI=SUIAL.+1./R1CI)**2

GO TO 650
65? SUNL1=SUMLI+RMIN2
6 5. CONT TINUE
13 R2( I)=SORTF( (XC I)-X2)**2+(Y( 1 -Yz)**2)f

i-(,R2( I)-KMtAX) 1591,i 66U
15 U-CR2( i J-AINj 6b29661.,661
661 Si)ML2=SUML2+1./R2 ii w2

GO TO 660
66? SUML?=sumt-2+RMIN2
66,, CONT INUE

I CiIFVC )) 18918919
18 M(1 )=3

GO TO 50



19 1 F(Ro(I)-RMAX) 40 ,40#,22
40 jF(CJFX(I ))20923,23

20 li-(RI(I)--RMAX) 21921,22
22 M( 1)=4

GO TO 50
21 M (I)=I

NSLJMM1 NiM1+IGO TO 26
23 IF(R2( I I-RPAX) 25#259Z2

25 M( I) =2
tISUMMZ =NSUMM2+1

26 AZ ( I ) =ATNli- (01 FYC 1 -) 1-X( I)
CONT iNUL
D)O 56 1.l,50

'p LJTH( I )Q
LAZ (1I =0
LAZDFL (1)=0'I56 LTOT (I )=0
K=O
L I NDX=1)jDO 100 J=1,NT
IF(NI(J) ) 1009,58958

58 II(XABSF(M(J))-2) 609609100
60 L=0IDO 76 =10NT

IF(XAji5(M(l)-XA!5SH(M(J))h 76962*16
62 IC(A3(A.-A( )Ar&)64t64#76

64 L=L+l
NRESOL CL)=l

76 CONTINUE
72 cI DI.O=SUMO

AMFR=0.

74 IFCXASSF(M(J))-1) 75971975
75 RArJOMA=SOML?

GO TO 77
'71 RADOMA=SUMLI
77 DO 88 1=19L

KBAS=NRESOL (I
FRACT=1 ./ROCKt3AS)**2
FLJ=1.-AB3SF(CAtCJ)-AZ(KfAS))/AZRS)
AME3=AMR+F LJ*FRAC-T

- TFCFRAC-T-PMIN2) 27592759274
24 FRACT=R:MIN?

?75 AMHL=AMBFL+FLJ*FRACT
IFCJ-KSAS) 88s276988

276 TARGML=FRACTJ IF(XAE$F (MCJ) )-1) 83985t83
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83 IF(R2(KBAS)-RMIN) 680,6809681
680 RANGMAMRMIN**2

GO TO 682
681 RANGMA=R2(KBAS)**2
682 CONTINUE

DELTA=RO(J)-R2 U)
GO TO 88

85 IF(Rl(KBAS)-RMIN) 69096909691
690 RANGMAMRMIN**2

GO TO 692
691 RANGMA=R1 CK8AS)**2
692 CONTINUE

DFLTA=RO(J)-R1 (J)
88 CONTINUE

IF(AMBL-(SUMO-AMB3)*GAIN)40O,89,89
4000) KOUNT9:KOUNT9+1

GO TO 100
89 AOSIC'O=( (SIMO-AMB)*GAIN+AMBL-TARGML)/TARGML

AOS rGA= (RANGMA*RADOMA )-1.
STCNOl/(?.+AOSIGO+AOSIGA+AOSIGO*AOSIGA1
NS=c'I GNO*500o
NS=NS+l
IF(NS-152) 8002,8002,8001

8001 NSIGNO( 152-)=NSIGNO(152)+l
GO TO 8003

8002 NSIGNO(NS) =NSIGNO(NS 1+1
8003 CONTINUE

IF(SIGNO-SIG1) 9991019101
101 KOUNT 1 KOUNT 1+1

GO TO 112
99 IF(',IGNO-SIG2) 103,102,102
10? KO(JNT2=KOONT2+1

IF (RAM?BF(O)-*6) 112,250,250
103 TF(STGNO-SIGI) 105,104,104
104 KO(JNT3=KOtINT3+1

IF(RAM2f3F(O)-.2) 112,250,250
305 KOUNT4=KOIUNT4+1
250 CONTINUE

GO TO 100
112 KOUNT5=KOIJNT5+1

IF(L-1 I 1131,1139114
114 K0UNT 6 =K0'.JNT6 +3

L I NrDX= I NrX+1
IF (L INDX-5fl) 71,730122

73 LJTH(LTNDX) =j
LJTHX CL) =LJTHXCL )+1
LAZ(LINDX) =L
6O TO 12?
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il11 A2T=AZ (J)
115 ANO=(RAM26F(O)-*5)*AZMUL

A2T=A2T+ANO
8N0=(RAM2BF (O)-.5)*DELMUL
DFLTA=DFLTA+ BNO
IF(XABSF(M(j) -l) 11691169117

16 GO TO 118
117 ANGLF=AT-CON?J 118 RANGP=(2500.-DELTA**?)/(10o*COSF(ANGLF)-P.*DELTA)
1298 CONTINUE

K=Ki-1
120 XAP(K).=XO-RANGE*COSF(A21*)

T 121 YAP(K)=YO+RANGE*SINF(A2T)
GO TO 100

122 NEEL=0
DO 130 1=19L

j KBAS=NRESOL (I)
IF(XABSF(M(J) )-1 ) 12391239124J 124 !F(ARSF(RO(KRAS)-R2 (KRAS )-DFLTA)-DFLRES) 127,127,130

121 IF(ABSP(RO(K8AS)-R1(KBAS)-DFLTA)-DELRES) 127,127,130
127 NFFL=NVFL+1

M( KRAS I -M( KIAS)I 130 NRESOL(NEEL)=NRFSOL(I)
10 CONTINUE

LAZDFX (NEEL)= LAZDEX (NFEL 1+1
T IF(NFEL-1 I 51795179132
I. 517 KOtUNT8=KCtUNT8+1

IF ND-5)700700113

7000 LAZDFL(LiNi)XI1]j IOT (LI NDX 1=1
6O TO 113

113? LO0=I

1 133 t. AZ) L (L IND X N FFL
134 IF(NRFSOL(KLOO)-J) 13591509115I 135 IND=NRES0L(K00)

TF(XAB.SF(tv(J))-1) 13b,136,i37
136 ADELTA=RO(N1D)-R1(IN)

GO TO 140
137 ADELTA=R0(IND)-R2(IND)
140 D149 1=14NT

IF(MM ) ]4c),777,777
if 777 IF(XARSF(M(II)-XARSF(M(J)))149,l41,149

141 IF(AAr-F(A7(I)-A7(KLO0I )-AZRFS) 1429147,149
142 IF(X.ABS3F(M(J))I) 146,146,143
146 IF(AASi:(R0(I)-RI(II-ADELTA)-DELR.FS) 144,144,149
144 NEEL=NPFL+l

IH-



NRESOL(NEEL)=I
MCI )-M( I)
GO TO 149

143 IF(ABSF(RO(I)-R2(I)-ADELTA)-DELRES) 1449144tl49
149 CONTINUE
150 KLOO=KLOO+1

IF(KLOO-NEPL) 1349134,152
152 LTOTX(NEEL)=LTOTX(NEEL)+1

IF(LINDX-5O) 155,1.55t156
155 LTOT(LINDX)=NEEL
156 SUMAZ=Oe

DENOM=NEEL
KOUNT7=KOUNT7+NEEL
A2T=0.
D0 160 1=1,NEEL
KRAS=NRESOL( I)
IF(AZ(CKBAS)-A2T) 160,160,277

277 A2T=AZ(KB9))
IFCXABSF(M(J)H-1)27892789279

278 DELTA=ROCKRAS)-RI CKBAS)
GO TO 160

279 DELTA=ROCKRAS)-R2CKBAS)
160 CONTINUE

GO TO 115
100 CONTINUE

NMS=O
NHT=O
NFS±O
1FCK)570,571 9570

571 DO 572 TTR=19NT
NMS=NMS+1
NN4ST CNt.45) = I TR
NMSA (NMS)j=-O

572 IIsmSc(NmS)=-o
GO TO 575

5701 DO 168 1R19NT
I AP= I
NTTOAA(ITR) =1
XTRU=XC ITR)
YTRU=YC TR)
DIFRX=ABSF(XTRU-XAP( TAP))
DTFRY=ARSF(YTRJ-YAPC TAP))
O ISSO=D IPRY*'+2+D IFRX**2
DO 166 TAP=29K
TDIFRX=ABSFCXTRU-XAPC TAP))
rDIFRY=A85FCYTRU-YAP( TAP))
IF(TDIFRX-DIFRX) 1659164#164
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164 IF(TDIFIRY-DIFRY) 1659i6b,166
165 TDISSO=TDIFRX**2+rDIFRY**2

I (TDISSQ-U)ISS0) 16791669166I 167 NTTOAA(ITR)=IAP
DIS50=TDT .55
DIFRX=TDTFRX
f) IFRY=T D IFRY

166 CONT I NF
168 DISTT(ITR)=SQRTF(DISQ)

T 171 D)O 178 !AP=19K
.1~ ITR~1

NATOTT~l
YAPP=YAP(IAP)
XAPP=XAP( lAP)
DIFRX=At3SF(X( ITR)-XAPP)
DIFRY=ABSF(Y( ITRI-YAPPI

1 ~P1SSQ=D IFRX**2+D IFRY**2
717? DO 175 ITR=29NT

TOT FRX=ABSF (X (ITR )-XAPP)
TDIFRY=ABSF(Y( ITR)-YAPP)
IFrTDIFRX-DiTFRX 1 169,170,170

17r' IF(TOIFRY-DIFRY) 169,175i175

169 rOISSO=TDIPRX**?+TDTFRY**2
.1 IF(TDISSO-f)ISSQ) 173,1759175

173 NATOTT=ITR

DIS50=TDISS0
DIFRX=TDI FRXjj DIFRY=TDT FRY

175 CONTINUE:
(ISTA=S0RTF (DISSO)

IF(XABSF(NTToAA(NATOrT) 1-TAP) 176,1779176
177 NHT=NHT+i

DISHT(NHT)=DISTT(NATOTr)
MHD=DISHT(NHT)*4.
MHD=MHD+l:1 IF(MHD-31) 1404,1405,1405

1405 DISH(31)=DISH(31)+1.

1 GO TO 1406
3 404 DISH(MHD)=DTSH(MHD)+lo
1406 CONTINUE

NTTOAA(NATOTT )=-NTTOAA(NATOTT)
GO TO 178

176 NFS=NF3.+1
NFST (NFS)=NATOTT

I NFSA(NFS)=TAP
.1 DISFS(NFS)=SQRTF(*DISSQ)
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178 CONTINUE
DO 440 ITR=1,NT
IF(NTTOAA(ITR)) 440t4409442

442 NMS=NMS+l
NMST(NMS) =!TR
NMSA(NMS)=NTTOAA( ITR)

DISMS(NMS)=DISTT(ITR)

MDS=MDS+l
IF(MADS-31) 1400,140191401

1401 DIST (31 )=DIST(31 1+1.
GO TO 1402

1400O DIST(MDS)=DTST (MDS)+1.
1402 CONTINUE
44-) CONTINUE
575 CONTINUE

NFARAT= C10004NFS) /K
NMSRAT= (1 000*NMS) /NT
NDTRAT= C 000*K) /NT
NHTRAT= (1 000*NHT) /K
KNTSUM=( 10*KOUNT1+6*KOUNT2+2*KOU)NT3)
NDR=( l000*Kh/(NSUMMI+NSUMM2)
IANDR=NDR
ANDR=ANDR/1000.
AND2=ANDR**?
AKI =AKI14AND?
XX=XX+1.
IF (XX- (51o.4CLOCKS) 1844,843,844

843 PRINT 845
XX=CLOCKS
PRINT 500?
PRINT 700*,CASEi,I'T

845 FORMAT(!Hl)
PRINT 701

844 CONT I UE
PRINT 702,CLOCKKNSUMM1 ,NSUJMM2,NSUMM3,NMSNHTNFSNFARATNHTRAT,
INMSRATNDTRATKOUNT6,KOUNT7,KOU)NT8,KOUNT5,KNTSUMKOUJNT9,NDR
KK=KK+K
KK2 =KK2+NS$UyM I
KK3=KK3+NSiMM2
KK4=KK4+NMS
KK5=KK'5+NHT
KK6=KK6+NFIS
KK7=KK74-KOuNT6
KKR =KK8+KOONT8
AKQ=AK9+ANDR

7vf? FORMAT(F6.O,14, T49317B214, 15.317*,16,-31792I8,I5)
IF(K3) 8075.807598076

2-24 ill-S



8076 CONTINUE

WRITF OUTPUT TAPE 4,900,CASEgCLOCKgNTKj 900 FORMAT(F11.6,FLO0,02I5)
DO 901 I=lNT

901 WRITE OUTPUT TAPE 499029X(1)gYCI)
S902 FORMAT (2F15 .4)
3. IFiK) 60009600196000
6000 00 903 1=1,K

T 903 WRITE OUTPUT TAPE 4,902,XAPCIhtYAP(I)

6001 CONTINUE
8075 CONTINUE
359 IF(K6) 36103619362

T 362 KEN=6
1 IF5(NMS) 210092200,2100

2iO'; DO 906 I=1,NMS
T 906 WRITE OUTPUT TAPE 3,9O7,KENCASECL0CKNMST{I~,NMSA(I)O!SMS(I)
j,2200 CONTINUE

-A61 IF(K7) 363,363,164

'464 KFN=7j IF(NHIT) 2101-210292101
?2If)1 DO 008 I=1,)NHT

!S=NHTA(I)
I D=NHTT (I)I 968 WRITE OUTPUT TAPE 3,907,KENCASECLOCKNHTT(I),NHTA(I),DISHT(I),

lX( ID)9,Y( ID) ,XAP( IS) ,YAP( IS)
2102 CONTINUE
i 63 IF(K8) 365,365,366
366 KEN=8

IF(NFS) 2103,2104,2103
1 2103 D0 909 I=1,NFS
J. 909 WRITP OUTPU1T TAPE 3,907,KENCASECLOCKNFST(I),NFSA(I1,DISFS(I)

369) CONTINUF
2104 CONTINUE

CLOCK=CLO)CK+1.
IFeCLOCK-CLOCKL) 9999999,301

999 DO 998 I=lNT
Y(I)=Y(I)+DFLY(I)

998 X(I)=X(I)+DPLX(T)
GO TO 7

5555 FORMAT(4H TOT 16,15,16,113,215,131, 14.F28.3)
PR IN\T 5555,KKKK2 ,KK3,KK4,KK5,KK6,jKK7,KK8 ,AK9
PRTNT 6500,AKlI 650n F0RMAT(F120.6)

5557 FORMAT(7H TOTAL114919.115)
PRINT 845* J PRINT 1666

Ii-



PRINT 7009CASEiNT
PRINT 5002

1666 FOR.MAT(56H HITS MISSES
1)
PRINT 1667

1667 FORMAT(70H LOWER UPPER NUMBER STD FREO LOWER UPPER NUM
iBER STD FR'EO

1408 FORMAT(37H HITS MISSES
1409 FORMAT(46H LOWER UPPER NUMBFR LOWER UPPER NUMBER

XLOW=O*
HIGH=5.
XLO=0.
HIG=*25
DO 1668 !1131
SUX=SUX+DIST( II

1668 SUM=SUM+DISH( I)
SUX= 1000. /SUX
SUM=1000. /sum
DO 1411 T=1931
LXX=DISH( I)*SUM+.5
LYY=DIST( I)*SUX+o5
PRINT 1410,XLOHIGDISH(T),LXXXLOWHIGHDIST(I),LYY
FREQ= (HIG-XLO) /2.+XLO
FRED= (HIGH-XLOW) /?.+XLOW
FREO2=FREQ2+FREO**2*DISH( I)
FRED2=FRED2+FRED**2*DISr( I)
FREI=FRE1+FREQ*DISH( I)
FRE?=FRE2+FRED*DISTJ 1)
DXH=DXH+DISH( II
DXM=DXM+DIST( I)
XLOW=HIGH
HIGH=HIGH+5.
XLO=H!G

1411 HIG=HIG+o25
1410 FORMAT(Fl0.2,F7.2,F8.0,T 10,FIO.0,F7.0,F8.0, 110)

SIGMAH=SQRTF( FRFO?/DXH-( FRE1/DXH )**2)
SIGMAM=SORTF(FRFO2/DXM-(FRE2/DXM)**2J
BARH=FRE1 /DXH
BARM=FRE2 /DXM
PRINT 1669,SIGMAHSIGMAMBARHBARM

1669 FORMAT(13H SIGMA HITF8.3911H SIGMA MISSF8*399H MCA*N HITF9.3-P1OH
1 MEAN MISSF9.3)
IF(KO) 369,369,370

170 HIGH.9002
PRINT 9000

5000 FORMAT (IHI)
PRINT 5002
PRINT 700tCASEtNT
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I PRINT 450
( 'C FORMAT(48H FREQUENCY DISTRIBUTION SIGNAL TO NOISE

PRINT 451
1 451 FORMAT(42H LIMITS LIMITS
.1~ PRINT 452

45? FORMAT(86L% LOWER UPPER NUJMBER LOWER UPPER NUMBER
I LOiVER UPPER NUMBER

XLOW=.O
XLOWR=. 102

XHI(n.,206

D0 453 1=1,51
" INT 454,XLOWHIGHNSIGNO(I),XLOWRHIGHRNSIGNO(I+511,XLOXHIG,
1NSIGNO( 1+101)

454 FORMAT(F6.3,F9.3,18,Fl3.3,F9o3, 18,Fl3.3,F9o3,18)
T XLO=XH IG

XHIG=XHIG+*002
888 FORMAT(F6.1,iF9.3,18,F13.3,F9.3,18)

XLOW=HTGH
HIGH=HIGH+*002
XLOWR=H IGHR

453 HIGHR=HIGHR+9002

T 369 CONTINUE
1465 FORMAT(17H DURING THIS RAIDI4s53H AZIMUTH UNRESOLVE SECTORS WERE F

XOUND WHICH CONTAINED15,8H TARGETS)
IF(Kl) 460,4609461

461 PRINT 5000
PRINT 700iCASENT
PRINT 472
LL1=O
LL2=0
LL3=0
DO 464 T=2950

556LLl=LL3+LJTOX( I)

472 FORMAT(57H NO TARGETS AZ UN)R AZ+DFL AZ+DEL+OTriERS NO TARGET

1. 462 FORMAT( 112,2199115919)
460 CONTINUE

PAUSE II GO TO 1500
907 RORMAT( 1%,F10.%iF").,?I8,1F8.2)

904 FORMATrl5,F10*5qFr).OqI8)

I r-s 2-27



This page was teft intentionally btank.

2-28 Ill-S



DIMENSION STATEMENTS

NTTOAA (100), DISTT (100), NMST (100), X (100) 1500
-'" NMSA (100), DISMS (100), NHTT (100), Y (100)

NHTA (100), DISHT (100), NFST (100), M (100)
-- NFSA (100), DISFS (100), DIFX (100), RO (100) START

DIFY (100), DELX (100), DELY (100), Ri (100)
R2 (100, AZ (100), NRESOL (100) NSIGNO (100)
LJTH (50), LAZ (50), XAP (100), YAP (100)
LAZDEL (50), LTOT (50), LJTHX (50), LTOTX (50)
LAZDEX (50), DIST (50), DISH (50)

READ 4 R
I (1) Y (I) DE LX (1) PRINT 5002

DELY (I) I 1, NT PRINT 700, CASE, NT PRINT 1100, CLOCKS

CLOCKL, AZMUL,
DELMUL

PRINT 1101 RMAX
RMIN, RMI2, AZRES
DELRES

PRINT 701

CONY - 57.29577
XO 500.
YO = 500.
GAIN = .001
Xl = 456.6985
X2 = 475. YES
Y1 =475.
Y2 - 543.3015
KK=0 KK2=0KK3 -0 KUK: 0 CLOCK- I

KK5-O 0K6 "0CLOCKS COK
KK7 =0 KK8,- 0
AK9-0 AKI-0H

V.
V
L-

II-
V



I --- I -

CLEARING TO ZERO " . --

005333 
6050

SUX =
ooOT (1 == 0 0s C R

RT DO 5333 LTOTX (I) = 0 SUM -0 PkINT 845 DO 8050 DISH (I) = 0_O(0FRE = 0 RESTORE I = 1,31 DIST (1) ==50 LAZDEX (I) 0 FRE2 =0

FRED= 0I IFREQ 0
FRED2 = 0L_ F RED2=o
FREQ2=0
DXH = 0
DXM = 0

READING INPUTS

8000

READ 400 H READ 3 READ 350DO80
NT RMAX, RMIN2, RUIN NT, CLOCKS, CLOCKL KI, K2, K3, K4, KS 0=0 NSI GNO (I)=0 I,5NT AZRES, DELRES CASE, AZMUL, DEMUL K6, K7, K8, K9, KO 1,153

KS

FROM

UPDATE TARGETSYIES 7

KOUNT1=0
Ls N D06 X (I) = X (I) + CLOCKS DELX (I)0

0 Y (I) = Y (I) + CLOCKS DELY () KOUNT3= 0 ATO AKOUNT4=0mm m KOUNT5= 0 PAE

KOUNT6= 0
KOUNT7-=0
KOUNT8= 0
KOUNT9= 0
NSUMM I = 0
NSUMM2 = 0
NSUMM3 = 0
SUMLO = 0

SUMO =0SUMLI =0
SUML2 =0

Figure 2-1 Original Program Flow Diagram
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FROM A
PAGE 1

1 ,NTDFY I-Y O 1 DIFX (1)2 + DIFY (1)2 R

NSUUM2=

NSUMM M (1 O Is 26

H NO GO TO B

TRMNE 1YDF I OTE BiAGs

SECTOR--2---------

2120YE 4



CALC RANGES & MAKE
SUMMATIONS 

8

RO(1 DIX(12is NOR+ (I.D~ I DIFY (036P RO (1)2 RMAX 
R 1 (1) =[(X (1) X 1)2 + (Y(I) -YI,2V6

#502
5 YES uo=sm

9T

Is9 YS 50 O12Is NONO 2 O(Z MNSMOSMO+R (I)~ a RMAX

Is N MN
R2 (I)> RMAX 

YES

YES 2SM1+R 1>RI

Is 
N

Fiur 661 (Cant.)2

S Is UMI-2= SUM 2 +2-S3i/2s-65



F ROMFROM B 56 PAGE 5
PAGE 2

LJTH (1) o
DO 56 LAZ (1) = LINDX~ 0 DO 100 is NO

LTOT (1) = 0

L ~ j YES

GO TO
100

FLJ = 1.-7

A(.-AZ() RCAZRES I KBAS= DO 8S RADOMA= E
RO (KBAS) 2  NRES- '. (1) 1 1,L SUMLI

+FRACT~~FLJ RMIN2 =U IR- = BA R C

MlNO

SINARO 
OIERAI

Y YESO
NSG O(N)+1 N E12 > S 100T10 .HGO _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _275 NOL

PAG 4RCTI YEJ AGL



Rom
GE 5TESTING AZIMUTH RESOLUTION

58 60

100 is NO Is NO
I,NT M (J)<0 M (JP>2 L 0DO 76 Is No

I =1,NT M(W)= M(I)

YS YES YES

62

GO TO YE A21 - A21j >
100 AZRES

71 76NO 64

DOS88 RADOMA= YES Is AMB=O L
I =1,L SUMLI M (.11=I AMBL = CONTINUE ?EL(LI

NO68

RADMA=RANMIN

IsYE YES YESGM

J BSTARGML= MJIS Ri (KBAS)> AG -CNIU
J=BSFRACT M()1RMIN R K~.1

NO 69069

NORANGM A=[t DELTA=
JRl2 V J) XI J)

R SIGN A TO IE RATIO 

89 
J M E

1GN AOSGA= AOSI GO(SUMO - AMB) GAIN AMBL AMSL<1 RAN GMA* TA .4ML (SUMO - AMB) GAIN
2 + AOSIGO + AOSla-A + AOSIGA +AOSIG H RADONA - 1 H AOLYES

YES
4000

Figure 2-1 (Cont.)
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FROM
PAGE 3

DETETIONDETECTED

Is. YESKOUNT KOUNTS + 1 -

NO YESA2 UNRESOLVED

NO [K= K + 1

RANGE COS(

KOUNT + ICONT14UEYAP= YO +FRANGE SIN

TESTING DELTA RESOLUTION TO

LJTHX (L1) LJT (L (L)X + J LA2DEX (HEEL) +

Is 130
Is~REO YESNEEL)=)YE

DNRESOL 124

RI (KASBA- SKAS

DELA
-ERE NEL NEL

NRESOL(NEEL)



GENERATE APPARENT TARGETS
DETECTED 1111 11

IS N l1  O ANO =(RAM28F - .5), A2MUL
KOUNT5 =KOUNT5+ I L>I A2T=A2 (J A2T =A2T +ANO

A2 UNIRESOLVE D CLUSTER YES ANL=160

NO 
N

RANGE= lie SO (RM2B .5) 1
K=K ~ 250 - DLTA IsDELMUL

100 COS (ANGLE) - 2 DELTAm MJ>1 1 DELTA DELTA +BNO

RANGE COS(A2T) AGE

RANGE SIN (A2T) TO

114

OUNT6+ 1
DX + I

132

LA2DEX (NEEL)= I YES D GO TO
LA2DEx(NEEL)+1 NEEL I KL001 I DGE 5

127

Figure 2-1 (Cont.)
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PAGE4 73 134135

D LINDX>S50 (LINDX) NRESOL (KLOO) IND=O (LO

155 YES

F T LINDX"' NO is LTOTX (HEEL)= isNEEL LINDX >50 LTOTX(NEEL)+ I LOOMNEEL

KOUNT+NEELSELECTING LA

0 0 277
A2T =0 2 DO 16 0 KBAS YESI = , HEEL NRESOaL(I) AZ (KBAS) - A2TA

/4/j



- I " 7 .... . . • -. ... .. . .. . .. . . . . . .

135 136 140134

IN I ND M j YES ADELTA= DO 149 is
NRESOL (KLOO) N.ESOL (KLOO] RO (IND) - I T (J) I-a

-, I (IND)

Y sNO 137 YES

I I ADELTA -~ 777
R2 (IND) - Is N

[ADDIN OTHER YES-1

TARGETS NOT
I RESOLVED FROM KLOOH 141

ISs YESA2 (I)- A2 (KC LOO)

ZRES

YES1514Is12 N
150

EEL)= is KLOO = KLOO YES RO (I) - R (1) YES J
EEL)+ I KLOOEE+ CN U

HEEL = FEEL + 1 No RO (1) - R2(1
NESOL (NEEL) = I - ADEL A>
W (W= -M (1) DELRES

SELECTING LARGEST AZIMUTH

277 278 160

isYES IS YES DELTA GO
AZ (KBAS) - A2T A2T M AZ (KBAS) M RO (KBAS) - CONTINUE To

RI (KBAS) 113

NO END J OO LOOP
279 100

DELTA= I
RO (KBAS)- CO
R2(KAS)iJ

i4

GO TO
TOP PAGE

7
Figure 2-1 (Cont.)
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100 IAP=' 1

NMS 0Is NONTTOAA (ITR) = 1
NHT=0 K=0 = ,NTXTRU = X (ITR)
NFS 0YTRU = Y (ITR)

LOOPFLW DO552

NMST (NMS)= ITR TO
NMSA (NMS)= -0a7
DISMS (NMS)= -0

j NEA

171 16816

ITR =1
DI FRX =1 X (ITR) - XAPPI NATOTT I DO 178 DISTT (ITR) CONTINUEDIFRY =j Y (lTR) - YAPPI XAPP = XAP (lAP) lAP -1,K DISSQY2

YAPP = YAP (lAP)

DISSQ FROM
DIP RX2 + +

DIFRY2

NO
170

Is is No TDISSQ
DO,175 TDIFRX X(ITR) - XAPPI TOIFRX YES TDIFRYTDF
ITR 2,NT TD I FRY Y (ITR,- YAPPI ><TIR

DIFR DIFRY TDIFI

YES

NEAREST TRUE TO EACH APPARENT



NO AP= 1 IS
00 163 NTTOAA (ITR) = 1 DIFRXI XTRU - XAP (IAP)I IS

ITR = !,WT XTRU = X (ITR) DIFRY =1YTRLI - YAP (lA#P) DIFX = DO,16

52TDIFRX = XTReJ - XAP (lAP)
* MS=NMS+ I GO TDI FRY = YTRU - YAP (lAP)

NMST (NMS)= ITR TO
NMSA (NMS)= -0 7
DISMS (N14S)= -0

I DIFRX

I YES
NEAREST APPARENT TO EACH TFUE _ Is 164 N

TDIFRY

D II:
71 168 1167 YES 5

16615
f d nTrTOAA (ITR) = IAP YES TDI SSQ=

DISTT t (ITR) -CONTINUE DISSQ =TDISSQ DISS > TIR 2 +
DISSA$ DIFRX =TDIFRX TD SSQ TDIFRX 2+

DIFRY =TDIFRY TIR

No

NO 173
170 169 175

is is NO TDISSQ =IS9 NO NATOTT =ITR k : E 15
DIFRX YES TDIFRY 2O TDS DISSQ =TDISSQ CONTINUE GO TO

><TDIFRX2+ DIFRX= TDIFRX PAGE 7
IFRX DIFR TDIFRY 2  DIS DIFRY =TDIFRY

YES YES

NEAREST TRUE TO EACH APPARENT

Figure 2-1 (Cont.)
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177 HIT FREQUENC

NHT -NHT + 1 DISHT (NAT) =
FROM D T-Is YES NHTT (SHT)= DSTNTOT
PAGE rQ INTTOAA (NATOTT NAIOTT H DISHT (NT) +1DH
6 lAPS NHTA (NHT)= MHD =MIH +1T)+I H

IAP I~~AP H= D+I

NO

DISH(31)
DI

442 176

NMSA (HMS)= NMS = NMSH YES Is DO 440 CONTINUE
* NTTOAA (ITR) NNST (NMS) =ITR NTTORR (ITR) ITR 1, NT

DISMS (NMS) =+

DISTT (ITR)

_ NO

MDS=
DISM (NMS)/5 RO
MDS =MDS + 1 47FRO

MISS FREQUENCY DISTRIBUTION
1402 440 575

Is No DIST (DADS)=
MDS Z31 DIST (MDS) +1 CONTINUE CONTINUE C- O N TI NU E

HOOP NO OP

E AKI AKI + AND2- ANDR=

dAND2 JANDRi
2  ANDR/1000

GO TO
PAGE 8



"MF- I ;f

HIT FREQUENCY DISTRIBUTION

1405
T+I D ISHT (NAT)= 1406

HT) - DISTT (NATOTT) Is NO DISH(MHD) ONINU
T)- MHD =DISHT (NHT) + MHD>31 DISH CONTINUE1

JAHD=MHD+li(H)

'2 
No OP

D IS H (3) = - E 1 0

DISH(31) + I

176 176

DOR 440 N CONTINUE NATOTr NFSNS WTTOAA (NATOTT)m
IR=1NTDISFS (N FS) N FSA NS)=I -NTTOAA (NATOTT)

FROM

44 7 472 
CALCULATE RTES

CONTINUE CONTINUE NFARAT= NMSZAT= NDTRAT= 1 NHTT=
(1000 NFS)/K (1000 NMS)/NlT (1000 K)/NT (00NT/

No OP

AKI+ AND2= ANDR= ANDR= NOR =1000 K ICNTSUM =10 KOUNTI +
D2 ANDR2  ANDR/1000 NOR NSUMMI + NSUMM2 6 KOUNT2 + 2 KOUNT3

H J

Figure 2-1 (Cont.)
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TESTING FOR END OF PAGE

FROM NO84
PAGE 783

XX= RN 4 PRINT 50]02d PRINT 700O PRINT 0
YE PIN 85 XX= CLOCKS HEDRCAE T AECLOCKS +51 RESTORE 2 HAER AE THAE

WRITING SPECIAL TAPES

06000 901 8076

WOT 4,902I WOTA, 902 DO 901 WOT 4,900
XAP (1) YAP (1) 1=lKK X (1), Y (I) 1 1, NT CAS,KC

CONTINUE

NO 362 2100 906 20

Is YES Is NO DO 906 WOT 3,907
K6 =0KEN = 6 NMSo 0I1= 1. NMS KEN, CASE CONTINUE

CLOCK, NMST 01)
NMSA (1) DISMS (1)

2104 NO OP 365 10 -20

WOT 3,907NO 
iGO TO COTNE __ CNIUKECSDO9? NI F=PAGE 9 CONINECCNTNU KN. CS DO) 90 =I, N

CLOCKA(1, NIFS ()I 1NFNS 0
NO OP FA() IF I

Y ES



D OF PAGEDN 
ORMAL FRAME OUTPUT

844 PRINT 702

5002 PRINT 700 PRINT 701 CONTINUE
ER CASE, NT HEADER CLOCK,K,NSUMMI

NSUMM2,NSUMM3,
NO OP NMS, NHT, NFS

NFARAT, NHTRAT
NMSRAT, NDTRAT
KOUNT6,KOUNT7

PES KOUNT8,KOUNT5, KNTSUM, KOUNT9
NOR

8076

DO 901 WOT 4,900 NO
Y(I) 1=1, NT 1CASE, CLOCK K3=S-KK KK+1

NTK KK2= KK2+NSUMM1
KK3= KK3+NSUMM2

YES KK4- KK4+NMS
KK5 = KK5+NHT
KK6= KK6+NFS
KK7 = KK7+KOUNT6
KK8 = KK8+KOUNT8
AK9 = AK9+ANDR

FFFI=FFFI+FFF3
FFF2=FFF2+(FFF3)2

906 364 2101
2200

WOT 3,907 NO
KEN, CASE CONTINUE K7=0 KEN 7 NO DO 908 IS= NHTA(I
CLOCK, NMST (1) N7 T-- I=1,NHT ID=NHTT(I
NMSA (I) DISMS (I) Y YYES YES

9082103 366 212
22102 

WOT 3,907

DO 909 NO is No is CONTINUE KEN, CASE,
I =1, NFS NFS0 KEN=8 K$= 0 CLOCK, NHTT (I)NHTA (1) DISHT (1)

SM X (ID), Y (ID)
YES YES XAP (IS) YAP (IS)

Figure Z-1 (Cont.)
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TEST IF ALL FRAMES ARE DONE

999

FOPAE8 CLOCK=i No DO 998 X (1)= X (1)+ DE

CLCK I MOCK> N I 1,NT Y (1)= Y (1)+DECLOCK+ I CLOL

YES

1668

SuX =SUX + XLO
LXX= DISH (I) DO 14l1 SUX.- 1000/SUX DIST (1) DO 1668 HIGI

SUM+ .5 1 1.31 SUM= 1000/SUM SUM= SUM+ 1 1,31 XLO
LYY=- DIST (1) DISH (1) HIG-

SUX+ .5

PRINT 1410 FE RDFE2FE2 FE2 RD
XLO, HIG, DISH (1RE)=FRD FE2.FQ RD2. RD FREI
LXX, XLOW, HIGH (HIG-XLO)/2 (HIGH-XLOW)/2 + FREQ2  + FRED2  + FR

DT(ILYY + XLO + XLOW DISH (1) DIST (1)

GO TO PAGE 10



FRAMES ARE DONE

999 99830

NO D998 X (1)= X ()+DELXI PRNO55
1,NT y (I)= Y (1)+ DELY (I) TOKEN= 0 - KK, KK2, KK3 K

PIT 14 1
REQ2=REQ2 FRED2 FREREDSTODRE

FREQ 2+ + REOWRE= 0Rl FE=R2DS I LWIHHG
DIS () DO1ST68I "1 RG SH I P R I T ) DRINT D16 PRHINH 50 HIHPR.IT +7.0

DIST (I) XLG= .25

GO TO PAGE 10 FR-DS (1 + FARED-IS (1) DX DIFE/D

DISH (1) DIST Figure DI-T Cn1) L = I
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FROM
PAGE 9 370

Is N HIGH= PRINT 5002 PRINT 700 PRINT 450F KO-0 .002 HEADER CASE NT HEADER

YES F

461 A53
- 369

PRINT 5000 NO HeGHR:
HEADER KI= CONTINUE HIGHR + .002

NO OP
t YES

PRINT 7000

CASE, NT

PRINT 472
HEADER

PRINT 462

LL1=0 DO 464 LLI = LLI + LJTHX( I, LJT X (I)
LL2=0 I =2, LL2 = LL2 + LAZDEX (I) LAZDEX (1)
LL3 = 0 LL3 - LL3 + LTOTX (I) LTOTX (1),I

Fij



370 
XO

PRINT 5002 PRINT 700 PRINT 450 PRI NT 451 PRINT 452 XLO - .204
HEADER CASE NT HEADER HEDRHEADER XHIG - .206

369
isHI GHR - XLO XHIG PRINT 454IS XHIGHG.2 XLOW, HIGH, DO 453KI0 ONINE IGR .02 XLOW = XHIGH + 0 NSIGNO (I),XLOWR I w1,51

KI=O~IG COTNEHGR .0 L-HIGH +*00 HIGHR, (NSIGNO(1+51NO OP HIGH=HIGHR+.00 XLO, XHIGEYES XOWR IGHR NSIGNO (I + 101)

464 NORMAL END OF PROGRAM

460

DO44LIl = LL1 + LJTHX (1) PRINT 462 PIT57COINEbT
DO3 4- I. L O 1 L JT HE X (1) L L 1,L L 2,L L 3 1500N U1=2,50 LL2 =LL2 +LAZDEX (I) ,LZ EX ()PRN 557_ 0LL -LL LOT ()LTOTX (I),IN O

Figure 2-1 (Cant.)
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I
I

2. 2 ENVIRONMENT GENERATOR MODIFICATION FOR MANEUVERING
TARGETS

2. 2. 1 Glossary

1 ALPHA 1 The target heading measured from due East counter clock-
wise to the tail of the target direction line (Northbound = 1800,I Southbound = 0, etc.)

ALT Altitude of target

I ANGLE The angle used to calculate the new target position after
the target has turned through e degrees

BETA Angle of bank for a specific target turn

CHORD The length of the straight line connecting two points of the
flight path of a specific target

,CID Curve identification. CID = 0 implies a turn to the right,
CID = 1 implies a left turn

CLOCK Identification number (outputed) for eaci' set of target posi-
tions

G Force acting on a target during turn due to gravity (commonly
referred to as g-loading)

] HEAD Flight direction of target recorded as the angle measured
in degrees from due North (compass North), clockwise to
the front of the direction line of the target. (North bound= 00,

I Southbound = 1800, etc.

I Index for frame loop

iTAG Target flight plan control. This parameter keeps track of

where each target is with respect to its flight plan

Target index

2
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M A counter used to permit the program to run 30 frames
before comme-icing a test for out of range boundaries on
the targets

N Subscript for flight leg identification

NF Number of frames. When NF is entered as zero the pro-
gram runs until all the targets are out of radar range.
(Since NF is a "DO LOOP Limit" the program must trans-
fer around the respective LOOP when NF = 0. ) When NF > 0
the program stops after NF frames (radar revolutions)

NT Number of targets; NT at present is set for a maximum of
60 targets

NTOR Number of targets out of radar range

RATETN Angular rate of turn in radians for a specific target and a
specific turn

SEC Number of seconds target is to fly in a specific turn

SECST Number of seconds target is to fly in a specific straight

course

THETA The angle a target must turn to complete a frame

THETAL The angle remaining to be turned through to complete a spe-
cific curved course

V Target velocity

X X coordinate target position

XLAST X coordinate target position

XPART The X distance remaining to travel in order to finish either
a straight line course, or a curved course

Y Y coordinate target position

YLAST Y coordinate target position

YPART The Y distance remaining to travel in order to finish either
a straight line course or a curved course
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Z~ 2.Z Environument Generator FORTRAN Listing

DIMENSION V(60) ,X(601 ,Y(60) ,ALT(60) ,SECST(5,60) ,SEC(5,60) ,HEAD(596 002
I XO),G(5,60)9CID(5960)9ITAG(60), XLAST(6O)qYLAST 003

X(6O),q BETA(596O), RMAX(60),HMIN(60)qRMIN2(60)t RATETN(5,60) 004

Dfiy, rJSION THETA(60), CHORD(60), ANGLE(60)9 ALPHA1(60), THETA1(60) 005
FOUIVALENCE (SETAgG) 006
!- OUIVALENCE(ALPHA1 ,HEAD) 007
P AD 10,NTqi4fII) 008
WtRITF OUTPUT TAPE 2,1l0 NTqNF9ID 009J IG FORMAT(315) 010

READ 129 (X(J) Y(J)q ALT(J)# V(J)) 012I 12 FORMAT (4F14*4) 013
READ 169 SFCST(1,J)g HEAD(lJ)o G(1,J)v SECST( 2 *J)t HEAD( 2 ,J), 014

X ~'2 ,J), CJD(19J), CID( 2 tJ) 015
16,SECST(3,J),HEAD(3,J),6(3,J) ,SECST(4,J),HEAD(4,J),G(4,J) , 016

1. 39J)t CID(4,J) .SECST(5,J) ,HEAD( 5oJ) 017
1 -JRMAT(2F9,3,F7.3 92F9.3iF7*3q2F2*0q2F9o3) 018

IF (SENSE SWITCH1)300%14 019I3,"16 PfRINT302 020
302 FURMAT(55HODATA LISTED 'jELOW IS INPUTS ARRANGED AS IN INPUTFORMAT) 021

PRINT303,X(J),Y(J),ti.T(J),V(J) 022
~r PRINT304,SECST(1,J),HEAD(1,J),G(1,J) ,SECST(2,J),HEAD(2,J) 'C(2,j 023

1 C1D1,tJ)qCID(?,J) 024
PRINT3O4,SFCST(3oJ),HEADV gJIG(3,J) ,SECST(4,J) ,HEAD(4,J),G(4,J), 025

S 1 CID(3,J) ,CID(4,J) ,SECST(5,J),HEAD(5,J) 026
30C,3 r"GRM.AT( 1,F16.6) 027
304 FuRMNAT (2F9.3,F7.3t2F9.3,P7.3,2F2.0,2F9.3) 028

14 CO1N T IN UE 029
N{ 1 030
DO 20 J=1,NT 031
HE1AjNJ)27*-HEAD(NJ) 032
I TAG(J = 03
R-,4mX(J)= 1*?3*SQRTFCALT(J)) 034
R;,mN(J)= --34C*9C% +SORTF((340.906)**2+(9200./6080)*ALT(J)-(ALT(J) 035
X/6080. )**2) 036
RMIN2(Jh=1*/(RV.N(J))**2 037

V (J) =V ') /3600. 0';8
XLAST(J) =X(J) 039
YLAST(J) =Y(-') 040
IF(SENSE Siv!TCHI)132913u 041

13; PRINT 134,NiRMAAX(J),RMIN(J),RMIN2(J) 042
,.1'34 FCRMATU'H f4T=I5,6H RMAX=F16*896H RMIN=F16*6,7H RMIN2=F16*8) 043

~I 13, WRITE OUTPUT TAPE 2,22,RMAX(J),RMIN(J),RMiIN2(J) 044
2? FORPAA !3E16*8) 045
2~- COTI NUE 046

C CALCULATE NUMBER OF SECONDS IN THE TARGET TURNS PLUS RATE OF TURN 047
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1136 1 F NSU SwAI T CH 1) 5 2 010 6 048
5 2 .) PRIN'T q2 049
92 FORMAT(3OH BETA RATETN SEC 050

106 DO 26 N=194 051
DO 26 J=19NT 052
BEfA(NgJ)= ATANF(SORTF( (G(N9J)"*2-ls) )) 053 -i

25 RATETN(NJ)=(SiNf(BETP INtJ) )/C 188.82*V(J)*COSF(BETA'IJ) II 054
HEAD(lf'+19,JI 270.-HEAD(CN+1 ,J) 055
IFCSENSE SW'T 1-3)4009401 056 j

40U PRINT 4020 D(NiJ) 057
402 FORMAT(7H HE-AD F1093) 058 -

401 IF(CID(CN#J))2009202#200 059
202 IF(VIEAD(N+lJ)-HEAD(NJ) 1204,206,206 060
2")6 SEC (NJhz.-6.28??-(HF-AD)(N+1,PJ)-HEADC(NJ) )*.0174533-)/RATETNCNJ) 061

GO TO 208 062
204 SECCN9 J)=( (HEAD(NJ)-HLAL)CN+1,J) 1*.01745313)/RATETN(NJ1 063

GO TO 2)8 064
200 IF't!EAD(%+19,J)-HEAD(NJ) )21092109212 065
210 SE-CCNj)=(6.2832-CHEAD(NJ)-HEADCN+1,J))*.O174533)/RATETN(.%,J) 066

GO TO 208 067
212 SEC(,NJhdHEADCN+1,J)-HEADCNoJ))*O0U14533 /RATETN.,JJ) 068
208 IF(SFNSE SWITCH 1)86t26 069
86 PRINT '88,BETA(NJ) ,FAHITNCNJ) SEC(NJ) 070
88 FORI4AT(3F1O*31 071
26 CONTINUE 072

N~l 073
CLOCK =0* 074
WRITE OUTPUT TAPE 2t5019CLOCK 075

501 FURMAT(F6*O) 076
DO 120 J=lNT 077
ALPHAl(J)=HEAD(NtJ)*s0174533 078

12 WRITE OUTPUT TAPE 2,389X(J)gYCJ) 079
NTOR=0 080 -

M=O 081
DO 90 I=19NF 082

505 CLOCK=CL0CK+lo 083
WRITE OUTPUT TAPE 295019CLOCK 084
DO 80 J = sN T 085
N = ITAG(J) 086
IF (SECSTCN#J)-l5. 134q36s36 087

36 SECST CNgJ)=SECST(.Ntj)-15. C88
X(J)=XLASTCJ)-15.*V(J)*COSF(ALPHA1CJ)) 089
Y(J)=YLASTCJ)-15.**VJ)ISIN-CALPHAl(J)) 090
XLAST (J)=X (J) 091
YLAST (J)=Y(J 092
IF(SFNSF SWTTCH2)94,76 093

94 PRINT 969JNSECST(N9J) ,XCJ)9YCJ) 094
96 FORMATC8HO TARGET12910HIS ON THE 12#21HST. LINE LEG. IT HAS F89391 095

X6HSEC LEFT, XvCOOR=F8*3,7H YCOOR=F8ol) 096
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I GO TO 76 097
34 IF(SECST(NJ))4O,42940 098
40 XPART=SECSTfNJ)*V(J)*COSFIALPHA1IJ)) 099JYPART=SECST(NtJ)* V(J)*SINF(ALPHA1(J)) 100
42 IF(ITAG(J)-5)44946944 101
46 PRINT 48,J 102
48 FQRMAT(LH TARGET NO 12932H IS TRYING TO ENtER A 5TH CURVE.) 103
I PAUSE 7 104

4 44 IF( SEC(NtJ)-15*+SECST(NtJfl 50.52952 105
52 SEC(NoJ)= SEC(NgJ)-15*+SECST(NtJ) 106ITHETA( J) = (15*-SECST(NgJfl*RATETN(N*J) 107

SECST(N*J)=O 108
XLAST(J) =X (J-XPART 109
YLAST (J) =Y( J) -YPART 110
CHORD(J)=12.*V(J)*SINF(THETA(J)/2.) )/RATETN(NJ) ill

TARGET TO TURN CLOCKWISE OR COUNTER-CLOCKWISE 112
IF(CID(NqJ) )54t56q54 113

S 56 ANGLE(J)=THETA(J)/2.+1.570797-ALPHA1(J) 114
3. ALPHA1 (J) =ALPHA1 (J)-THETA(J) 115

IF(ALPHAI J) )2209218,218 116I 220 ALPHA1(J)=6e2832+AL.PHA1(J) 117
GO TO 218 118

54 ANGLE (J)=1.570797-THETA(J)/2.-ALPHA1 (J) 119
ALPHA1 (J)=ALPHA1(J)+THETA(J) 120
IF(ALPHA1 (J)-6.,2832)218,218,214 121

214 ALPHA1(J)=ALPHA1(J)-6*2832 122
218 X(J)=XLAST(J)-CHORD(J)*SINF(ANGLE(J) ) 123

Y J)=YLAST( J)-CHORD(J)*COSF(ANGLE U)) 124IXLAST(,J)=X(J) 125
YLAST (J) =Y( J) 126
IF (SENSE SWITCH 2198076 127

98 PRINT 100#JtNt SEC(NsJ)qCID(NqJ) 128
100 FORMAT'9H0 TARGET 12911HHAS ENTERED12919HCURVED LEG, IT HAS F8*391 129

XOHSECo LEFT.,8H CID=F2*0) 130
PRINT 1029XLAST(J)tYLAST(J) 131.1 10? OMTIHLS POINT-2FI093) 132
PRINT 104.THETA(J ,CHORD(J),ANGLE(J) ,ALPHA1(J).X(J),Y'J)) 133

104 FORMAT(8H THETA=F1O.397H CHORDzF1O.397H ANGLE=F1O.3 JH ALPHA1=F1O 1 .4[ X*3,7H XCOe'R=F1Oo3o7H YCOORSF1O.3 )135
GO TO 76 136

50 IF(SEC(NoJ))60962960 137j 60 THETAif J)= SEC(NJ)* RATETN(NtJ) 138
IF(CID(N#J)) 64966*64 139

66 ANGLE(J)=THETAI(J)/2.+1.57Q7965-ALPHAJ (J) 140
ALPHA1 CJ) =ALPHA1 (J )-THETAl (J) 141IFAPA())2986 142

224 ALPHA1(J)=692832+ALPHA1(J)14
-GO TO 68 143

64 ANGLE1 J)= 1.5707965 -TtIETAI[ J)/Z. -ALPHAI( J) 145
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ALPHA1 (J) =ALPHA1 (J)+THETA1 (J) 146
IF(ALPHA1 (J-6*2832)68968#228 147

228 ALPHAl(J)=ALPHAl(J)-6*2832 148
68 CHORD(J)=2.*V(J)*SINF(THETA1(J)/2. )/RATETN(NJ) 149

XPART=XPART+CH0RO( J)*SINF(ANGLE(J)) 150
YPART=YPART+CHQRD(J)*COSF(ANGLE(J)) 151
ITAG(J)= ITAG(J.I+l 152
XLAST(J)=X(J)-XPART 153
YLAST(CJ)I=Y(CJ I-YPART 154
N= ITAG(J) 155
SECSTCNJ)=SECST(NJ)-15.+SEC(N-1,J)+SECST(N-1,JI 156
GO TO 70 157

62 ITAG(J) ITAG(J)+l 158
N= ITAG(J) 159

70 X(J,=XLAST(J)-(15.-SEC(N-1J)-SECSTN-1J))*V(j;*COSF(ALPHAI(J) 1 160
Y(J)=YLAST(J)-(15.-SEC(N-1,J)-SECST(N-1,J))*V(J,*SINFCALPHA1CJ) 1 161
SEC(N-1 ,J =O 162
IF(SENSE SWITCH 2)108976 163

108 PRINT 1109JN 164
110 FORMAT(BH TARGET 12915HHAS ENTERED THEI2,13HST. LINE LEG., 165

PRINT112,XPARTYPARTALPHA1CJ),CHORD(J),XLAST(J),YLAST(J) 166
112 FORMAT(8H XPART=F8*398H YPART=F8*399H ALPHA1=F8*397H CHORD=F893 167

X97H XLAST=F8.3,7H YLAST=F8*3) 168
76 XLAST(J)=X(J) 169

YLAST(J)=Y(J) 170
XPART=O 171
YPART=O 172
IF(SENSE SWITCH1U1389140 173

138 PRINT31OX(J) ,Y(J) 174
310 FORMATC2F16,8) 1.75
140 WRITE OUTPUT TAPE 2938,XCJ)9Y(J) 176
38 FORMAT(2E16*8) 177

IF (M-30)80,508#508 178
508 IF(Y(.1)-500e)509t5099510 179
510 IF(SORTF((X(J)-500O.**2+(Y(J)-5O.)**2)-RMAX(J)) 8095099509 180
509 NTOR=NTOR+1 181

IF (NTOR-NT 18095139513 182:
80 CONTINUE 18'

IF(NF)909516#90 184
516 NTOR=0 185

M=M+1 186
GO TO 505 187

90 CONTINUE 188
513 CLOCK=-CLOCK 189

WRITE OUTPUT TAPE 2,5019CLOCK 190
PRINT 330 191

310 FORMAT(52H NORMAL FRAME HALT REACHED. SAVE INFO* THANKS ROD 1192
PAUSEI 193
END(O.190#O,11 194
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DIMENSION STATEMENT

SYSTEMS ENVIRONMENT X LAST (60), YLAST (60), BETA (5 ,60) EUVLNEEUVPROGRAM GENERATOR RMAX (60), RMIN (60), RMIN2 (60) ETUIAG) (EIUALPH

PRINT INPUTS
FOR CHECKOUT

O0 0F F> READ FLIGHT PLAN E
SECST (3,1), HEAD (3,J), SC

a c w G (3,1), SECST (4,1), GE(1

SENSE SWITCH I HEAD (4,J), G (4,J)., 1
CID (3,1), CID (4,1), HEA
SECST (5,j), HEAD (5,1) CID

CHANGE HEAD TO
CONVENTIONAL ANGLE

DO~RA 20EA)(,I
1NT2700- HEAD (Njl) IA () 1.23 ALT 1H

BETA,-E 
: ,AE N GO O P GE

Fiur322 Envrome



SION STATEMENT NT= NUMBER OF TARGETS

)ALT (6)ID IDENTIFICATION NO.3),SEC (5,60), HEAD (5,60)
- (5,60), ITAG(60) I II

RMN (60), RMIN2 (60) EQUIVALENCE EQUIVALENCE READ CS WRITE OUTPUT
,60), THETA (60), [.m1(BETA,G) (ALPHA1, HEAD) NT NP ID TAP ID

[MICHORD (60) II II I
)THETAl (60),

ALPHAl (60)

TS

OUT READ FLIGHT PLAN 4X POSITIONS OP TARGETS

SECST (3,J), HEAD (3,1), VEC: VELOCIT IEA (1,1),H
G (3,1), SECST (4,1), SCT(,) ED(,)
HEAD (4,1), G (4,1), G(,) ES 21,RA O O1
CID (3,1), CID (4,1), HEAD (2,1), G (2,j), X() 1,1 4N
SECST (5,1), HEAD (5,1) HCI(1CD2,)H AT(,V()

0
GLE

R(1.3'4j) (9.o?\ 3A 2 0 (AL 2

ITAG (1)1 RM2 A () RMIN (1)~ 34.0 TV (4.0) + (g)ALT (1) + (ATI2H j6-080

2 OFFCHANGE VELOCITY
TO MILES/SEC

RITE OUTPUT TAPE IfOEMAX (1), RMIN (I), X LAST (1) =Y MNMN13 SESSWTH1X LAST (1) =X (1) V () =V (1)/3600 1/RMIK (1)MIN2 (I) (I

Figure Z-2 Environment Generator ModificatiOn Program Flow
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RATE OF TURN IN
106 ANGLE OF BANK RADIAn/SEC

DO 26 DO026 BETA (N,j)= RATETH (N,l)=
FROM PAGE 1 N 1,4 1 I,NT TAN - 1G2 (N,j) I SIN BT(.)

(188.82) V (j) COS (BETA (M,,

86

PRINT SEC (N,1)=
BETA(N,I) -HEAD (N,I)) -(HEAD (N + 1,1) (.0174533)
RATETH (N,J), RATETN (N,I)
SEC (N,I) NUBROFSCNSNFOFF' IN TURN 206

OIF 208 SEC (N,I) a. i 202

SES WTHIRATETN (N,I) YES 0 0

26

CONTINUE 26 210

SEC KN0j 2 -(HEAD (N,J) - HEAD (N + 1,1) (.01 74533) NO
RATETN NI

f SEC (N,

-4- 1 TINITIAL POSITION 504
OUTPUTTED 120 FRAME LOOP 505

WRITE OUTPUT1
APATAE2NTOR zO DO090 CLOCK

HEAD (N,j) (.0174533) H X(I).Y0 lH M=(I)1 FCLC

CHANGE INITIAL HEADING4
TO RADIANS

FROM PAGE 5

Figure



RATE OF TURN IN CHANGE REST OF HEADINGS
ANGLE OF BANK RADIAN/SEC 25 TO CONVENTIONAL ANGLE 401

BETA (NI)= RATETN (N,i)=  IF
T SIN F (BETA(NI)) HEAD (N + 1,i) =TAN - I G (N.1) - 1270. - HEAD (N+ I,[) SNESIC

(188.82) V (I) COS (BETA (M,I)) 2 1) OFF

204 ON

SEC (NI)=
- HEAD (N,I)) - (HEAD (N + 1,1) (.0174533)

RATETN (N,I)

ONDS NO
206 400-- - -202 401

C (N,i)= IF YES IF PRINT
- (HEAD (NI1)(.0174533) WEAD (N + I,!) - HEAD (N,I) CID (H,I) = 0 HEAD (N])

ETN (N,I) YS0HA NI

NO

210
200

r (N,I) 2 - (HEAD (N,I) - HEAD (N + 1,1) (.0174533) NO HEAD (N + I HE)

RATETN (NA) 0

YES 212

SEC (N,I)= (HEAD (N 1,1) - HEAD (N,i)) (.0174533)
1 -- RATETN (N,I)

TION 504
120 FRAME LOOP 505

hPUT
NTOR = 0 DO 90 CLOCK = WRITE OUTPUT TAPE=F+-- GO10 PAGE 3
Mo I=1,NF CLOCK+ CLOCK

FROM PAGE 5

Figure 2-2 (Cont.)
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TARGET
LOOP 36

FROM 0O080 IF YES SECST (N,j)=
PAGE 2 1 = 1, NT >0 TA I SECST (N,) - 15-1SCTN)l--1

NOT A COMPUTED FRAME ERROR STOP
PREPARE TO ENTER CURVED NO4
COURSE I

__________________________________________YES
SES I I PRINT
242 TARGET NO. I IS

IF TRYING TO ENTER

YES ITAG () 5 A STH CURVE

34

IF NO FRACTIONAL PART OF STRAIGHT LINE No

SECST(N,)=0 LEFT TO TRAVEL I 40

X PART = SECST (N,:) • (V (1))" COSF (ALPHAI (1))
Y PART= SECST (N,i) • (V (I))" SINF (ALPHA1 (l))

GO TO 76 .

52

IF YES SEC (N,I)=
SEC (NJ) = 15. + SECST (NI) SEC (N,i) - 15. +

0 SECST (N,I)

NO

OFF 

GOT

PRINT FOR CHECKOUT PURPOSES GO TO PAGE 4
98

TARGET" I " HAS ENTERED" N" 220
CURVED LEG. IT HAS" SEC" YES IF ALPHA1 (1) ANGLE (I

LEFT. PRINT: CID (N,i), ALPHAI (1) ALPHAI (1) THEA_(
XLAST (!), YLAST (j), THETA (1) z 0 THETA (i) T2E

CHORD (i) ANGLE (i), ALPHA ( 1)

SX LAST (i)--" X (1)

Y LAST (i) = Y (1)

_218

x(i) = XLAST (j) - CHORD (j) SINF (ANGLE (I)) APA() OI
Y (I) = YLAST (j) - CHORD (j) COSF (ANGLE (i))

A|

214

2 7+ AL, HAl (i)



36

YES SECST (N.I) = X (1) = X LAST (I) - (15.) (V (1)) COS F (ALPHA1 (I)) X LAST (f)= X (l)-E S YN I 5 
LAST (1)= YX (1)

SECST (NI) - 15 Y (j) = Y LAST (I) - (15.) (V (I)) SIN F (ALPHA1 (I)) Y LAST (i)=Y ( )

ERROR STOP
46

PRINT

42 TARGET NO. IS AUSE76 SENSE SWITCH 2

TRYING TO ENTER
A 5TH CURVE

SPRINT

40 JN S EC ST (N,I)
40~~ Xl (I),()

V (i)) COSF (ALPHA1 (1)) I
V (1)). SINF (ALPHA1 (1))

ANGLE TO TURN
THROUGH TO COMPLETE ADD PARTIAL STRAIGHT

52 A FRAME LI4E TO LAST POINT

YES SEC (N,)= THETA (1)=
5. + SECST (NI) SEC (N,I) - 15. + (15. - SECST (N.I)) SECST (N,i) XLAST ()= X (1) - XPART

o SECST (NI) (RATETH (N,I)) =0 YLAST (1) 
= Y (1) - YPART

PAGE 4

22056
ALPHAI1= ANGLE(1) YES IF CHORD (0ALPAI(THETA (1) + -  LPNA (1)DJ,) SIN (THETA ())

THETA (I) 2 2 =0

NO LEFT TURN

54

NO IF ALPHA' (1) ANGLE ()=
ALPHAl (I) >2 ALPHA1 (I)+ +-J "TA (I) - ALPHA1 (i)

24THETA (1) H"
214

YES
(i) =

PHA1 (i)

Figure 2-2 (Cont.)
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TO COMPLETE CURVED COURSE
ANGLE LEFT TO TURN THROUGH

60 
66

FROM IF NO THETA1 (I) - ANGLE (I)
PAGE 3 SCNI) SEC (M,I) (RATETN (NI)) CID (N,THETA ()+ - A2 2

LEFT NO

TURN

64 ,

ANHGLE (1) :
7T - THETAI() - ALPHAI (1) ALPHAl (I)-

2 2 ALPHAI (1)+ T

N = ITAG (1) XLAST (I)- X (1) - XPART ITAG ()XPART XPART +CHORDY(I)" YPART ITAG (I)+1 YPART - YPART + CHORD (I) CO

-H Id 
70

- ~X (I)-= XLAST (I) -l (.SEC(I-1,i) -SSECST (N.i) =SECST (N,I) - 15 + SEC (N - 1,I) + SECST (N - 1,i) Y (i) = YLAST (I) - (15.-SEC(N-1,I) S

OUTPUT TARGET
POSITION

140 131

WRITE OUTPUT OFF XLAST (I)= X (1)GO TO' T P PRINT I L S 1 1SX Y SENSE SWITCH 1 (I)=Y(I)PAGE 5 X Y(l) 
XPART -0
YPART =0

ON

Fi



D COURSE
THROUGH

66 NEW APPROACH ANGLE

IF YES ANGLE (I)~ ALPHAI ()
(N~j))CID (NI) = 0 HT~ I - ALHI()ALPHA1 (1) -THETAl (1)

2 2

LEFT NO IF YES
TURN ALPHA1 (I) O

NO
64 224

THW()-ALPHAI (1) ALPHAI0)APl(12 rLH) (1) 2'
IT ~ ~ ~ LPA -1) THETAl (1) ->LH0(I LH1 l + ALPHAI (1)

2266

T ITAG (1) XPART - XPART + CHORD ()SINIF (ANGLE (1)) TEA
T ITAG (1) + 1 YPART - YPART + CHORD (1) COSF (ANGLE (1)) 2V ()SINF (HTl()

70

X (1) - XLAST (1) - (15.-SEC(N-1,j) - SECST(N-1.I) V (I) COSF (ALPHAI (1EC()-11)

H ~~~Y (1)= YLAST () - (15.-SEC(N-1,I) - SECST (M-1.1) V() SINF (ALPIAI (1 H E N11

106

IFXLAST () =xI PRINT OFI

SENSE S>WITCHI YLAST -I 0 I 76 J,N, XPART, YPART, SNESICXPART=0ALPHAI, CHORD,
YPART =0XASLS

ON O

Figure 2-2 (Cont.)
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YES
508

FROM PAGE 4 IF YES IF NO 
O G30 Y (I)<500

No

FINAL STOP

CONTINUE 80 NOR

Q-AVI
GO TO 505 NTOR=0 YES Is

P A G E 3 M = M + l F = O N

CONTINUE 90



508 IF513

so FINAL STOP

PAUE ORALPRINT WRITE OUTPUT TAFE CLOCK
SAVE INFO. THANKS CLOCK - CLOCK

Figure 2-2 (Cont.)
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2. 3 MODIFICATION TO ACCEPT NEW ENVIRONMENT GENERATOR

2. 3. 1 FORTRAN Lioting
DIMENSION LJTHX(50),LTOTX(5o),LAZDEX(50),NSIGNO(153)
DIMENSION NTTOAA(100),DISTT(100jNMST(100),NMSA(100),DISMS(100).I l~NHTT(I100) ,NHTA( 100) ,DIStTI 100) tNFST( 100 ) NFSA ( 10) 'DISFS( 100)
DIMENSION DIST(31),DISH(31)

T DIMENSION DIFX(100)9DIFY(l0)
DIMENSION X(100) ,Y(100),RMIN!100JRMIN2IlOO) .RMAX(1O)tM4l0O)t

lRO( 100) Rl 100) ,R2( 1UO) *AZ( 100)
DIMENSION NRESOL(100),LJTH(5O),LAZ(50),XAP(10O),YAP(10O),LAZDEL(5O
1) ,LTOT (50)
READ 5050#MONTHNDAYvNYEAR

5050 FORMAr(312)
1500 DO 5333 1=1,50

LTOTX('I)=O
5333 LAZDEX(I)=0

SUX=00
SUM=0.

FRE2=Oe
FREDmOo

-~ FREO=0.,

FREn2=Oo
FRE02=0*
DXH=0.
DXM=09
PRINT 8459MONTHoNDAY#NYEAR
DO 8050 I =1931
DISH( I )=0

8050 DIST(I)0.e
5002 FORMAT(90H TLO 8 PROGRAM

1. XDATA. BENDIX SYSTEMS DIVISION 704.)
DO 5334 1=1950

534LJTHXUI)=0
D8000 T=19153

8000 NSIGNO(I)=O
0=0.

30 FORMAT(C1011)

READ 3,CASEAZMULDELMULAZRESDELRES.GAIN

JA 3 FORMAT(6F10.1)
REWIND 2
READ INPUT TAPE 2,1150oNTqNF9ID

FORTRAN LISTING 2

1150 FORMAT(315)-

j 11-S 2-65



DO5 0 1151 IzlNif

111READ INPUT '"'P 2 l'J,-9RMAX(I)RMN(I)!RMIN2(I)
CLC(.KL=NF
CLOCKS=Uo
XX=CLOCKS
PRINT 5002
PRINT 7009CASEtNT

700 FORMATi12H CASE NUMBERF89O.4H NT141
PRINT 1lOOCLOCKLAZMULDELMULAZRESDELRESGAIN -

1100 FORMATUI16H CLOCKLF5,6H AZMULF8o697H DELMULF8*6*6H AZRE
ISF8*7#7H DELRESF8*6,5H GAINF8.6)//)-
PRINT 701

701 FORMATU(118H CLOCK K NSUMMI NSUMM2 NSUMM3 NMS NHT NFS NFARAT NHT
1RAT NMSRAT NOTRAT KOUNT6 KOUNi' KOUNT8 KOUNT5 KNTSUM KOUNT9 NDR -

2 )//)
400 FORMAT(5F10*2)
11*)2 FORMAT(3E16*8) .

CONV=57*29577
XO= 500.
YO= 500.
X1=456. 6985
X2=475.
Yh=475o
Y2=543 30 153
KK=0
KK1=0
KK?=0
KK31=0

KK5=0
KK67]

KK6=0
KK7=0

AK9=Oo
AK1=0.

599 F0RMAT(F6o0)
7 READ INPUT TAPE 295999CLOCK

IF(CLOCK) 30191177911 77
1177 DO 1153 T11NT
1153 READ INPUT TAPE 29 11549X(I)gY(I)
1154 FORMAT 12E16o8)

KOUNT1=0
KOUNT2=0
K0UNT3=0
KOUNT4=0

FORTRAN LISTING 3
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j KOUNT5O0

KOUNT6=0
KOUNT7=OI KOUNT8=O
KOUNT9=O
NSUMM1=OI NSUMM2=0
NSUMM3=0
SUMLO= 0.I SUMO =00
SUML1=09
S()ML2=Oo
DO 50 I11NT
DIFX( I)=X( I)-XO
DIFY( I)=Y(fI)-YO
RO I )=SQRTF(DIFX( I)**2+DIFY( I)**2)
IF(RO(1)-RMAX(IH) 9,9,8

T GO TO 502
2. 501 SUMLO=SUMLO+1./RO(I)**2

502 SUMO=SUMO+1./RO(I)**2
5r 8 Rl(I)=SOfRTF((X(I)-Xl)**2+(Y(I)-Yl)**2)
I IF(RIlI)-RMAXCI)) 11911,650

11i IF(RIl)-RMIN(I)) 6529651,651
i 651 ,SUML1=SUMLI+l*/Rl(I)**2

GO TO 650
652 SUML1=SUMLI+RMIN2(l)I 650 CONTINUE
13 R2(I)=SQRTF((XCI)-X2,**2+(Y(I)-Y2)**2)

IF(R2(I)-RMAX(I)) 15915.660
15 IF(R2(I)-RMIN(I)) 662.6619661
661 SUML2=SUML2+1*/R2('I)**2

GO TO 660
662 SUML2=SUML2+RMIN2(I)
660 CONTINUE

J. TF(DIFY(I)) 18,18919
18 M(I)=3

NSUMM3:NSUMM3+ 1I GO rO 50
19 IF(ROWl-RMAX(I)) 40,40,22I 40 IF(DIFX~l))20923,23
20 IF(R1(I)-RMAX(I)) 21921922
?2 M(I)=4

GO TO 50
21 M(I)=1j 21 FORTRAN LISTING 4
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NS(UMM1 =NSUMM1+1
GO TO 26

23 IF(R2(1)-RMAX(I)) 25925922
25 M(I)=2

NSUMM2=NSUMM2+1
26 AZ(I )=ATNlFfDIFY(I ),-DIFX( 1W
50 CONTINUE

DO 56 11,950
LJTH(I )=O
LA (1) =0

LAZDEL (I ) =
56 LTOT(I)=0

K=O
L INDX=O
DO 100 J=1,NT
IF(M(J)) 100,58,58

58 IF(XABSF(M(J))-2) 609609100A
60 L=O

DO 76 I=19NT
IF(XABSF(MtI))-XABSF(M(J))) 76962976

6? IFU(ABSF(AZ(J)-AZ(IW))-AZRES) 64964976
64 L=L+1

NRESOL(L) =1
76 CONTINUE -

72 SIDLO=SUMO
AMB809
AMBLO. i

74 IF(XABSF(M(J)W-l) 759719,75
75 RADOMA=SUML2

GO TO 77 i
71 RADOMA=SU LI
77 DO 88 1=19L

KBAS=NRESOL( I)
FRACT=1./RO(KBAS)**"!
FLJ=1.-ABSF((AZ(J)-AZ(KBAS))/AZRES)
A MB =AMB +FL J *FR ACT
IF(FRACT-RMIN2(KBAS)) 27592759274 i

274 FRACT=RMIN2(KBAS)
275 AMBL=AMBL+FLJ*FRACT

IF(J-KBAS) 8892769881
276 TARGML=FRACT

IF(XABSF(M(J))-1) 83985083
83 IF(R2(KBAS)-RMIN(KBASI) 6809680,681
680 RANGMA=RMIN(KBAS)**2 .

GO TO 682
681 RANGMA=R2(KBAS)**? -

FORTRAN LISTING 5
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682 CONTINUEj DELTA=RO(J)-R2(J)
GO TO 88

85 IF(R1(KBAS).-RMIN(KBAS)) 690,6909691
690 RANGMA=RMIN(KBAS,**2I GO TO 692
691 RANGMvA=R1 (KBAS)**2
692 CONTINUE

DELTA=RO(J)-R1 (J)
88 CONTINUE

IF(AMBL-(SUMO-AMB)*GAIN )4000,89,89
4000 KOUNT9=KOUNT9+1

GO TO 100
89 AOSIGO=( CSUMO-AM8)*GAIN+AMBL-TARGML)/TARGML

7 ~AOS IGA= (RANGMA*RADOMA )-1.
~ j SIGNOZ1./(2.+AOSIGO+AOSIGA+AOSIGO*AOSIGA)

NS=S IGNO*500*
NS=NS+1
IF(NS-152) 8002,800298001

8001 NSIGNO(152;=NS!GNO(152)+l
GO TO 8003J 8002 NSIGNO(NS)=NSIGNO(NS)+l

8003 CONTINUE
IF( SIGNO-.O1 12) 99,101 ,101

S 10] KOUNT1=KOUNT1+1
GO TO 112

99 IF(SIGNO-900841) 103,102,102
102 KOUNT2=KOUNT2+1

TIF(RAM28F(O)-*6) 112,250,250
.L 103 IF(SIGNO-o00631) 105,1049104

104 KOUNT3=KOUNT3+1
IF(RAM2BF(0)-*2) 1129250,250I 105 KOUNT4=KOUNT4+1

250 CONTINUE
GO TO 100J 112 ON5KUT+
IF(L-1) 1139113,114

114 KOUNT6=K0UNT6+1
L INDX=LINDX+1if' K IF(L INDX-50) 73,73,122

73 LJTH(LINDX) =J
LJTHX CL) =LJTHX (L )+1
LAZ1LINDX) =L
GO TO 122

113 A2T=AZ (J)
1 115 ANO=(RAM?8F(O)-*5)*AZMUL

.1~ FORTRAN LISTING 6
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A2T=A2T+ANOI FBNO=(RAM2BF(O)-*5 )*DELMUL
DELTA=DELTA+ BNO
IF(XABSF(MCJ) )-1) 11691169117

116 ANGLE=A2T+*5235938
GO TO 118

117 ANGLE=A2T-1*0471976 I
118 RANGE=(25OO.-DELTA**2)/(1OO.*CQSF(ANGLE)-2o*DELTA)

1298 CONTIN'UE
K=K+l

120 XAP(K)=X0)-RANGF*COSF(A2T)
121 YAP(KJ=YO+RANGE*STNF(A2T)

GO TO 100
122 NEE'-O

DO 130 1=19L
KBAS=NRESOL (I)
IF(XABSF(M(J) i-i) 12391239124

124 IF(ASF(RO(KBA.S)-R2(KBAS )-DELTA)-DELRES) 127,127#130
123 IF(ABSF(RO(KBAS)-R1 (KBAS J-DELTA)-DELRES) 12791279130
127 NEEL=NEEL+l

MI KBAS )= CKBAS I
NRESOLCNEEL')=NRESOLC I)

130 CONTINUE
LAZDFX(NFFL )=LAZDFX(NEEL 1+1
IF(NFEL-lI 517,517,132

517 KOONT8=KOUNT8+1
IF(LINDX-50)700097000, 113

7000 LAZDFL(LINDX)=1
LTOTCL INDX 1=1
GO TO 113

132 KLOO1l
IFCL INDX-50)1133, 133, 134

133 LAZDFL(LINDX.INEEL
134 IFCNRESOL CKLOO)-J) 13511509135
135 IND=NRESOLCKLOO)

IF(XABSFCM(J) 1-1) 1369136,137
136 AfFLTA=ROCTND)-RI(IND)

GO TO 140
137 ADELTA=RO(IND)-R2UIND)
140 DO 149 I=19NT

IF(M(I)) 1499777o777
777 IF(XABSFCMC1) )-XABSF(M(JJ)))14991419149
141 IF(ABSFCAZCI)-AZCKLOO))-AZRES) 1429142,149
142 IF(XABSFMJ)H-) 1469146,14311
146 IFCAISFRO(I)-R1Il-ADELTA)-DELRES) 14491449149
144 NEFL=NEEL+1

FORTRAN LISTING 7

NRE;OL (NFEL )!

GO TO 149
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143 IF(ABSF(RO(IV-R2(Ih-ADELTA)-DELRFS)149419
S 149 CONTINUE

150 KLOO=KLOO+1
IF(KLOO-NEEL) 134#1349152

15? LTOTX(NfEEL)=LTOTX(NEEL)+l
IF(L!NDX-50) 155,155,156

S 155 LTOTCLINDXi=NEEL
156 SUMAZ=O.

DENOM=NEEL
KOUNT7=KOLJNT7+NEEL
A2T=0.
DO 160 I=1,NEEL
KBAS=NRESOL II)
IF(AZ(KBAS)-A2T) 160,160,277

277 A2T=AZ(KBAS)
IF(XABSF(M(J))-1)2789278s279

278 DELTA=RO(KOAS)-Rl(KBAS)f GO TO 160
279 DELTA=ROfKBAS)-R2(KBAS)
160 CONTINUE

A GO TO 115
I- 1o0 CONTINUE

NMS=O
NHT=01: (c)5709571 57

571 DO 572 ITR1,tNT
NMS=NMS+1

NMST (NMS)=I!TR
NMSA (NMS)=1

j 572 DISMS(NMS)=-0
GO TO 575

570 DO 168 ITR=19NT
IAP~l
NTTOAA(ITR) =1
XTRU=X( ITR)
YTRU=Y(I TR)
DTFRX=ABSF(XTRU-XAP( TAP))
DIFRY=ABSF(YTRU-YAP( TAP))
DISS50=DIFRY**2+DIFRX**2
DO 166 IAP=?,K

I' TDIFRX=AFBSF(XTRU-XAP( TAP))
TDIFRY=ABSF(YTRU-YAP( lAP))

FOPTPAN LISTING 8

IF(TDTFRX-DIFRX) 1659 1649164
164 IF(TDIFRY-DTFRY)165,166,166
165 TD!SSO=TDIFRX**2+TDIFRY**2

IFfTDISSO-DISSQ) 1679166,166
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167 N.TOAA(ITR)=IA
DISSO=TDISSO

DIFRXtTDIFRX
DI FRY=rDTFRY

166 CONTINUE
168 DISTT('ITR)=SORTF(DTSSQ)
171 DO 178 IAP=1,K

ITR=1
NATOTT=I
YAPP=YAP( TAP)
XAPP=XAPr TAP)
OIFRX=ABSF(X( ITR)-XAPP)
DIFRY=ALBSF(Y( ITR)-YAPP)
DISSQ=DIFRX**2+DI FRY**2

117 DO 175 ITR=29NT
TDIFRX=ABSF(X( ITR)-XAPP)
T0TFRY=ABSF(YH TR)-YAPP)
TF(TDIFRX-DIFRX) 169,170,170

170 IF(TDIFRY-D!FRY) 16991759175

*169 TDI';SQ=TDIFRX**2+TDIFRY**2
IF( TDISSO-DISSO) 173,1759175

173 NATOTT=ITR
DISSO=TDISSQ .
DIFRX=TDIFRX
DIFRY=TDIFRY

175 CONTINUE
DISTA=SQRTF(DISSQ)

IF(XABSF(NTTOAA(NATOrTT))-IAP) 1769177,176
177 NHT=NHT+1

NHTT (NHT) =NATOTT
NHTA(NHT)= TAP
DISHT (NHT ) DISTT (NATOTT)

MHD=DISHT (NHT)*4*

IF(MHD-31) 1404,1405,1405
1405 DISH(31)=DISH(31 )+J.o.

GO TO 1406
1404 DISH(MHD) =DISH(MHD)+1.
1406 CC':TINUE

NTTOAA (NATOTT )=-NTTOAA (NATOIT)
GO TO 178

176 NFq=NFS+l

FORTRAN LISTING 9

NFST(NFS) =NAT0TT
NFSA(NFS)= TAP
DTSFS(NFS)=SQRTF(DISSQ)

178 CONTINUE
DO 440 ITR=19NT
IFINTTOAAIITRH) 44094409442
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442 NMS=NMS+1
NMST(NMS)=ITR
NMSA(NMS)=NTTOAA( ITR)
DISMS(NMS)=DISTT( ITR)
MDS=DISMS(NMS) /5.
MDS=MDS+1
IF(MDS-31) 14000140191411

1401 DIST(31)=DIST(31)+lo
GO TO 1402

1400 D1ST(MDS)=DIST(MDS)+1.
1402 CONTINUE
440 CONTINUE
575 CONTINUE

NFARAT=( 1000*NFS)/K
NMSRAT= (1 000*NMS)/NT
NDTRAT= C1000*K )/NTf NHTRAT=(C1000*NHT) /K
KNTSUM=(10*KOUNT1+6*I(OUNT2+2*KOUNT3)
NDR=( 1000*K)/(NSUMM1+NSUMM2)
A ND R =NDR
ANDR=ANDR/10009
AND2=ANDR **2
AK1=AK1+AND2
xx=xx+1.
IFCXX-C51*+CLOCKS))8449843#844

843 PRINT 845tMONTH#NDAYgNYEAR
XX=CLOCK S
PRINT 5002
PRINT 7009CASEtNT

845 FORMAT(108H1
1 DATE RUNI3,1H/129lri/I
22)
PRINT 701

844 CONTINUE
PRINT 7u2,CLOCKKNSUo*-M1NSUMM,12,NSUMM3NMSNHTNFSNFARAT1'HTRAr,
1NMSRATNDTRATKOUNT6,KOUNT7,KOUNT8,KOUNT5,KNT$UMKOUNT9,NDR

KK=KK+K
KK2=KK2+NSUMMI
KK3=KK3+NSUMM2
KK4=KK4+NMS

FORTRAN LISTING 10

KK5ZKK5+NHT
KK6=KK6+NFS
KK7=KK7+KOUNT6
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IF(K3) 80759801598076
8076 CONTINUE

WRITF~ OUTPUT TAPE 4,90,CASECLOCKNTK
900 FORMATU-11.6tF1O0,215)

D0 901 I11NT
9u1 WRITL OUTPUT TAPE 4,902#X(I)oY(I)
9U2 FORIAAT(2FI5*4)

[F(K) 600U96001s6000
6000 DO 903 1=19K
9o'3 WR~ITE OUTPUT TAPE 49902,XAP(I),YAP(I)
b'.U1 CONTINUE
8 *7 5 CONTINUE
35,9 IF(K6) 3610361062
362 KEN=6

IF(NMS) 2100t220092100
2100 D0 906 I11NMS
c, J6 WRITE OUTPUT TAPE 3,907.KEN.CASECLOCK.NMST(.I)tNMSACI)tDISMS(I)
2200 CONTINUE -

361 IF(K7) 36393630364
364 KI N= 7

IF CNHT ) 21019210292101
2101 DO0 908 I11NHT i

I S=NHTA( I)
IL)=Nt-TT(lI

9v,8 WRITE OUTPUT TAPE 3o907,KENCASECLOCKNHTT(I)NHTA(I)DISH-T(I),
1X( ID) ,Y( ID) ,XAP( IS) ,YAP( IS)

2102 CONTINUE
363 IF(K8) 36593659366
366 KEN=8

IF (NFS) 2103,2104,2103
21013 DO 909 I=1,NFS
9(19 WRITE OUTPUT TAPE 3,907,KENCASECLOCKNFSTCI),NFSA(I)DISFS(I)
365 CONTINUE
2104 CONTINUE

6O TO 7
301 KEN=O
5555 FORMAT(4H T0T16.15,16, I13,2I5,I31,I14iF28.3)

PRINT 5555,KKKK2,KK3,KK4,KK5 ,KK6,KK7,KK8 ,AK9 I
PRINT 6500,AK1

6500 FORMAT(F120.6)
FORTRAN LISTING 11

5557 FORMAT(7H TOTAL1l4,T99115)
PRINT 845,MONTHNDAYNYEAR
PRINT 700,CASEqNT -
PRINT 5002
PRINT 1666

1666 FORMAT(56H HITS MISSES
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It PRINT 1667
1667 FORMAT(70H LOWER UPPER NUMBER STD FREQ LOWER UPPER NUM

iRER STD FREOIi 1408 FORMAT(37H HITS MISSES
1409 FORMAT(46H LOWER UPPER NUMBER LOWER UPPER NUMBER

XLOW=Oe
HIGH=5*
XL.O =0.
HIG=*25
DO 1668 1=1,31
SUX=SUX+DIST( I)

1668 SUMASUM+DISHC I

K SUM= 1000. /SUM
DO 1411 1=1931
LXX=DISH( I *SUM+*5
LYY=DIST( I)*SUX+*5
PRINT 1410,XLOHIGDISH(I),LXXXLOWHIGHDIST(I),LYY
FREQ= (HIG-XLO) /2*+XLO
'F-RED=(CHIGH-XLOW) /2 .+XLOW£ FREQ2=FREQ2+FREQ**2*DISHf I)
FRED2=FRtzD2+tIRED**2*DIST(1I)
FRE1=FRE1+FREQ*DISH( I)
FRE2=FRE2+FRED*DIST( I)
DXH=DXH+DISH(I)
DXM=DXM+DIST( I)f XLOW=H IGH

- HIGH=H!GH+5*
XLO=HIG

S 1411 HIG=HJG+*25
1410 FORMAT(Fl0.2.F7.2,F8.0,I 10,F1O.OF7.0,F8.0,I10)

SIGMAH=SQRTF(FREO2/DXH-(FREl/DXH)**2)
SIGMAM=SQRTF( FRED2/DXM-(FRE2/DXM)**2)
BARH=FREl1/DXH
BARMFRE2 /fXM
PR INT 16699SIGMAHgSIGMAMgBARHtBARM

1669 FORMAT(13H SIGMA HITF8.3,11H SIGMA MISSF8@3t9H MEAN HITF9*3,10H
1 MEAN MISSF9*3)
IF(KO) 369,36993*70

FORTRAN LISTING 12

370 HIGH=*002
PRINT 845,MONTHNDAYNYEAR

5000 FORMAT (iHI)
PRINT 5002
PRINT 7009CASEgNT
PRINT 450

450 FORMAT(481$ FREQUENCY DISTRIBUTION SIGNAL TO NOISE
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PRINT 451
451 FORMAT(42H LIMITS L IM IT S

PRINT 452
45? FORMAT(86H LOWER UPPER NUMBER LOWER UPPER NUMABER

1 LOWER UPPER NUMBER
XLOW=*0
XLOWR= *102
XLO= .204
XHIG=.206

HIGHR=. 104
DO 453 1=1,51
PRINT 454,XLOWHIGHNSIGNO(I),XLOWRHIGHRNSIGNOCI+51),XL0,XHIG,
1NSIGNO( 1+101)

454 FORMAAT(F6.3,F9.3, 18,F13.3,F9.3,18,F13.3,F9.3918)-
XLO=XH IG
XHIG=XHIG+*002

888 F0RMAT(F6.1,F9.3,I8,F13.3,F9.3 18)
XLOW=HIGH
H I OH =HI OH +&002
XLOWR=HIGHR

453 H1GHR=HIG'HR+*002

369 CONT INUE
465 FORMATU17H DURING THIS RAIDI14953H AZIMUTH UNREbOLVE 5;ECiu;;,S ?JEHE F

XOUND WHICH CONTAINED1598H TARGETS)
IF(K1) 460,4609461

461 PRINT 8459MONTHNDAYoNYEAR
PRINT 700tCASE9NT -
PRINT 472
LL1=0
L L2=0
LL3=0
DO 464 I=2950
LLI=LLI+LJTHX( I)j
L-L2=LL2+LAZDEX (I

5556 LL3=LL3+LTOTX(I)
464 PRINT 462tI ,LJTHX( I) ,LAZDEX( I) ,LTOTX( 1)91

PRINT 55579LLI,9LL2,LL3
472 FORMAT(57H NO TARGETS AZ UNR AZ+DEL AZ+DEL+UTi*RS NO TARC,)Fl

1S)FORTRAN LISTING 13

4b2 FORMAT( 11292199115919)
46vj CONTINUE

PAUScE 1 i
GO TO 1500

907 FURMATH 59F10.39 5.092Ib,5F8*2)
904 FORMAT(15,FI~o5,F5.o,518)

END( 0, 191,0,1
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1500

DIMENSION STATEMENTS
READ 5050 D 5333 LTO

NTTOAA (100), DISTT (100), NMST (100), X (100), IMONTHNDAYNYEAR 1 1,50 LAZI
NMSA (100), DISMS (100), NHTT (100), Y (100),NHTA (100), DISHT (100), NFST (100), M (100),
HFSA (100), DISFS (100), DIFX (100), RO (100),
DIFY (100), R1 (100), RMAX (100), RMIN (100),
RMIN2 (100), R2 (100), AZ (100), NRESOL (100),
NSIGNO (153), LJTH (100), LAZ (50), XAP (100),
YAP (100), LAZDEL (50), LTOT (50),
LJTHX (50), LTOTX (50), LAXDEX (50),
DIST (50), D;SH (50)

PRINT 5002 CLOCKL NF R1T2, 1152 D151RT2150 READ 3 CASE
CLOCK 0, D 1151RIT 21115

PRINT 700, CASE,NT CLOCKS 0, RMAX (I), RMlN (I) D= 1,14 T 2TN5,ID A2MUL, DELMUJ
PRINT 1100, CLOCKL, XX-0 RMIN2 (I) T N AZRES, DELRE
AZMUL, 1-ELMUL,
AZRES, DELRES,
GAIN
P R IN T 7 0 1 . . . .

7 1177 1153

CONV=57.29577 I R I--59s YES DO 1153 KOUNTi -
XO - 500 RIT 2,599 DO 1153 RIT 2,1154 KOUNT2=
Yo 0 500 CLOCK OI K 1, NT X (I), Y(I) KOUNT3=
Xl 456.6985 + KOUNTA=
X2 - 475 KOUNT5=
YI -475 KOUNT6 =
Y2 = 543.3015 KOUNT7=
KK=0 KK2-0 GO TO KOUNTS=
KK3-0 KK5=0 301 KOUNT9 =
KK4=0 KK7=0 PAGE 9 NSUMM!
KK6=0 KK8-0 NSUMM2 =
AK9= 0 AKI= 0 NSUMM3=

SUMLO -
SUM0 - a
SUMLI
SUML2 -

Figure 2-3 AcC

p]



1500 5333

EREAD 5050 DO 5333 LTOTX (1) =0 SUM = 0 PRINTHD 845 - DO-8050MONTHNDAYNYEAR I =1,50 LAZDEX (1) -0 FREI =0 MOHHEAY =1
FRE2O =YEA
FRED = 0)FREQ =0 85FRED2 =0 85
FRE02-0DS(I=
DXH-0 DIST (1) - 0
DXM-0 DS 1

51 8000

DO 1151 RiT 2, 1150 READ 3 CASE READ.350, Ki, 1K2, [NIO(1DO80
I=NT NT,NFID A2MUL, DELMUL, K3, K4, K5, K6, NIN I O80

X AZRES, DELRES, GAIN K7, KS, K9, KO=011,5

1177 1153

YES D113RT214411' KOUNTI - 0
DO113 1TX 5 KOUNT2 =1, NT x(1), Y(I KOUNT3 = 0 GO TO

KOUNT4 = PAGE 2
KOUNT5 =0 A
KOUNT6 -0
KOUNT7 -0
KOUNT = 0
KOUNT9= 0
NSUMM1 = 0
NSUMM2O
NSIJMM3O

SUML = 0
SUMO = 0
SUMLI = 0
SUM2 -

Figure 2-3 Accept New Environment Generator
Program Flow Diagram
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FROM D5
PAGE 1 DO5 DI FX (I)() - Xo I

AI=1NTDI FY (I) -- FI)-Y0R (I) = DIFX (1)**2 + DIFY (I)*2V R O(
RMA)

RO (I

RMRMA

SUMLO=
27 20+ 1/RO

SUNL2
No 40+ RM1N

661I YES Is
M 1 O()>SUML-2 SUMI.2R2(

YES RMAX (1)+ 1 2(

H R2 (1 2- RMlN

18 YESYE

NSUMM3 = Is 660 is
NSUMM3 + I M (I) = 3DIFY (1) CNIU 2(

NO RMAX

TAN - 1(DIFY (1) - CONTINUE PAGE 3

1+ ~IF (1))_ _



8

-Is R, (I)=[(X(I) -Xl?
2 + (y (1) - l2Y

RMAX (1 502 -

9 RO(I)

YES~

SUML (1)UMLO

NOO

190 YES 1
YEES

~~~~~~~~~~~~~SM 1 COTIU R2 1) R2) (I [ I 2 2 -~()-Y)T O TU

1/111 (12IMN 1

Fiur 2-3 (Cont.)

40 65 6
NO N 662SUML11

661 SML I



56

LJTH (1)= 0
FROM B DO056 LAZ (1) =0 LINDX =0 DO 100 Is NOPAGE 2 1 =1,50 LAZDEL (1) =0 J= J= I,NT MJ

LTOT (1) 0IdK0I J<

0 YES 0

GO TO 100

RADOMA 7

SUML2

FLJ = 1 .

88C 
NO

AZ (J) - AZ (KBAS)I IRC KBAS= 008IsOA
________ d NRESOL (I) DO 88L RADUML2=M (j) = 1~AZRES RO (KBAS)I1, ULm()=1

274

R~lN(KBA) R 22 EIS
RMI N

275 26 No

A ABFRACT> NHO AMBL AMBL is YES TARGML= is+FRACT -FLJ RMlN2 (KBAS) + FL J FRACT J KBAS FRACT m (J)

8001

GOT+1AE4 SGO(S (NS - 152) >0 NS=NS+ I 2+AOSIGA+AOSIGO+AOSIGA+AOSIGO



60

DO 100 is No is 5 NoJ 1,NT M (J)<0 M (J)>2 L= 0 00 76 is No
I = 1,NT MA J= M (I)

YES YES
fES

GO TO 100I

SUML2 6

88 N

DO088 RADOMA~= Is M=

I = 1,L

NO1 (KBAS)BAS

RI KA)RANGMA=
2  DELTA=

R2 (KBAS) 2RO (J) - R2 (J)

276 NO 691
is YES TARGML= Is YES RIs 5BASs

J KBAS FRACT mMJ=1 R KA) AGA

RMIN(KBA) RI(KBA) 2CONTINUE

O X SIGN 5!GNO =AOSIGA IsO(UOAB)AN+N L
IRANGMA- (SUMO--ABGANAMLTAGL OAMS)<2+AOSIGA+AOSIGO+AOSIGA+AOSIGO RADOMA - 1. TARGML (SUMOARGM- GAIN

YES 4000

ICOUNT9 =GO TO 100 0 UT9+1

Figure 2-3 (Cont.)
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FROM
PAGE 3

DETETIONDETECTED

SIGNO .0 12 OUNT 0 111 1-1 1 j Ik liii- KOUNT5 = KOc i iuTS + I

NO YESA2 UNRESOLVED CLUST

SIGNO ':!.00631 KOUNT2 KOUNT3 + XI XO -<.

iAs YES

NI 
FRANGE CS(A2T)

TESTING DELTA RESOLUTION TO

I=. EE= INDX >50 LINDX LI NDX+ 1

NRESL (1 LJT (L NDX)= JLA2DEX (NEEL)=LJTIIX (L) =LJTHX (L)+ I L2~ NE)

is N

isYE9O1SS) E

Im (l > R2 K SA) COTINU



GENERATE APPARENT TARGETS
DETEC ITED 12sN 1 1

Kis5K111lf, NO A2 A ANO =(RAM2BF - .5), A2MUL
KOUT5KONT+1L>1 2=A A2T =A2T +ANO

A2 UNRESOLVED CLUSTER YES

NO

RANGE SIN (A2T) GO TO) Z

114

LA2DEX XA NEL= Xs YE-OT
LA RADGE C(NEEL) ANGLEE=IKLO * AG

RANGigur S-3 (Cont.)TO
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FROM
PAGE 4 133 134 135

0 LINDX >5 0  NO LZE RESOL (KLOO) N N IM (4~l = YE AD~NEEL =jNRESOL (KLOO RI (I

NO
YES 137

ADELTA:
RO (IND)

R2 (IND)

r

155 YES15

149
LTOT (LINDX) No is LTOTX (HEEL) = Is KLO=KONE EL DX >50 LTOTX (NEEL)+ I KLOOINEEL LO =KO CONTINIJ

++

No OO
156279

CODELTAUE

DO 160 (KBA
A2T 1= NEL A (KAS) AZ A2TT Z (BR2 (KB)

HRESOFigur+

NoI



13K, 135 136 140

sO N DY= ES ADELTA=
FRESOL (KLOO) N IND (KLOO) m mJ = RO (IND) - DO 149 Is NO

=jRI (IND) I =,NT m M(i) o-

NO
YES 17YES

ADELTAI= 777RO (IND) -

IND)~nII Is NOI -M (J) =I

________________________r ADD IN OTHE R YES
TARGETS NOT
RESOLVED FROM KLOOTH 141

IIs YES
A2 (I)-A2(KLOO

ZRES

EEL)= IS KLOO I KLOO YES RO (1) - Rl (I) YES Is
EEL)+1 KLOOMNEEL + OTNE-DLA J

m m OH O143

NEEL = NEEL +1 NO RO (1) - R2 (1)
NRESOL (NEEL)= I - ADELTA >

M (I)= -M (I) DELRES

SELECTING LARGEST AZIMUTH
YES

Is Y77 1ES 2ODLA 160 GO
AZ (ICBAS) - A2T A2Ta AZ (85 ()I=1R (KBAS) COTNEOG+ RI (KBAS) 115

NO END J DO LOOP279 T .oo
DELTA =

RO(KBAS)- CONTINUE
R2 (KBAS)L-in I

GO TO
TOP PAGE

7

Figure 2-3 (Cont.)
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COTIU D 18NTTOAA (ITR) =1 DIFRX=IXTR
NT 0K=0ITR = 1,NT XTRU =X (ITR) DIFRY= YTRUHFS= 0YTRU=Y (ITR)

AFTER171

COTNUSH R =TR 1,N NTTOA (IR1 G

DISSQ= FROM -

170 11619
ISR= ISOA NO IISQ

DOFXX IR -7 TDIFRX X(ITR)-I DAPP 178FR YS (TDI COTNUFRYQ D
IIR TR) -N TDPIFRYPP= YA (lR) Y A =T1KIFRX 2+DIX TI

DIFRX D=YRY TDIFRY FY TI

Is YES I~~s N D QT

NEAREST TRUE TO EACH APPARENT

Fig



No lAP= 1 IS

DO 163 NTTOAA (ITR) =1 DIFRXIXTRU -XAP (IAP)j DIFR 2+ OQ6
ITR =1,NT XTRU = X (ITR) DIFRY YTRU -YAP (lAP) IAPFR2,YTRU Y (ITR) 

M~

572 -]FXXTU-XA IP
NMS=NMS4 I GOTIPYYRU-YPOP
NMST (NMS)= ITR TOFNMASA (NMS)= -0oDISMS (NNS)= -0

I Is

NEAREST APPARENT TO EACH TRUE _ _ is 14 N

163 6 167YE 16

_NTTOAA (ITR) = IAP YES Is DSS=
DISTT (ITR) -CONTINUE DISSQ=TDISSQ DISSQ > TFR 2+
DISSQy2 DIFRX =TDIFRX TDISSQ TDIFRX +

DIFRY =TOIFRY TIR

NO0

NO 17173 
7

)IFRX YS TDIFRY TDISSQ DISSQ =TDISSQ COTNEGO TO><TIR2+>DIFRX= TDIFRX OTNEPAGE 7

NEAREST TRUE TO EACH APPARENT

Figure 2-3 (Cont.)
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HIT FREQUENCY
177

NHT NHT + 1
FROM is YES NHTT (NHT)= DISTT (NAT)=
PAGE INTTOAA(NATOTT NAIOTT ISTT (NATOTT) I

6rSSQ -HTA-(NT MHD = DISHT (NHT) + 1 MHD
lAP lAP MHD-=MHD+I

No
DISH(31) --

442 178
NUA NS)HS = HUSH YES is DO 440 CN;U

NTTOAA (ITR) MST (NMS) ITR NTTORR (ITR)CONTNUE
* DISMS (NMS) + +T , 4
I DISTT (ITR)

_ NO

MDS=

I I
DISM (NMS)/5 FROM
MDS=MDS+ I 472

MISS FREQUENCY DISTRIBUTIONI
11402 4o 575

S NO DIST (MDS)= T CONTINUE CONTINUE CONTINUE
DIST (MDS) +1

HoOP Ho OP

AKI AKI + AND2f= ANDR

AND2 I ANDR2  ANDR/1000

GO TO
PAGE 8



MIT FREQUENCY DISTRIBUTION

NHT )+1 DST(A) 1405 10
(NHT)- ST NT
T DISTT (NATOTT) is HO DISH(MHD)

HH MHD = DISHT (NHT) + I MHD > 31 CONTINUE
(NuT NN=MHD+1 DISH (MHD)+ I

YES
1404

DISH(31) +OO

178 176
DO 440 

NFST (NjFS)-DtSFS (NFS) NFSA (NFS)I -NTTOAA (NATOTT)

FROM
472

1 CALCULATE RATES
U40 575

CNTINUE CONTINUE NFARAT= F NMSRAT= NDTRAT=NTRT

NO Op (10 F)K(00 NMS)/NT (1000 K)/NT (1000 NHT)/K

AKI +AAND2 ANDR ANR OR100 KNTSUM =10 KOUN4TI +
ND2ANR 2 ANO/loGNDR NSUNNI+ 'NSUMM2 6 KOUNT2 + 2 KOUNT3

Figure 2 -3 (Cont.)
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TESTING FOR END OF PAGE

FROM NO 4
PAGE 783

Is
xx= YES rRINT 845 *H X=COKPRN502PIT70RIT11

CLOCKS+51 RESTORE ]4 HEADEK RIN 502 RNT70 RIN0
HEDE CASE, NT HEAE

WRITING SPECIAL TAPES

6000 901 8076
YES WOT 4,900 No

WOT 4,902 DO 903 Is WOT4, 90 DO 901 CASE, CLOCK

[ P ()Y P ()1= 1 KK = 0 (1), Y ( ) 1 1, NT T,K

6001 No OP N

No 362 2100 906
2200

Is YES is NO DO 906 WOT 3,907
K6 0 KN6NMS --0 1 ,ss KEN, CASE CONTINUE

I=1,NMS CLOCK, NMST)
NMSA (1) DISMS (1)

Y

2104 NO OP 365 992103 366

GO TO WOT 3,907 N
PAG 9 CONTINUE CONTINUE KEN, CASE DO 909 NO I

PG9 4 OFCLOCK, NFST (1) 1 =, NFS N FS= 0KE
NO OP NFSA (1), DISFS (1)

YES



OF PAGE

NORMAL FRAME OUTPUT

5002 PRINT 700 PRINT 701 PRINT 702CASE, NT HEADER 
CLOCK, K, NSUMM1
NSUMM2,NSUMM3,NO OP NMS, NHT, 7NFS
NFARAT, NHTRAT
NMSRAT, NDTRAT
KOUNT6,KOUNT7KOUNTBKOUNTS

KNTSUM, KOUNT9
NDR

8076

902 DO 901 WOT 4,900 NO(I) 1, NT CASE, CLOCK IK
TKK2 

= KK2+NSUMMI
KK3 = KK3+NSUMM2

YES KK4 = KK4+NMS
KK5 = KK5+NHT
KK6 = KK6+NFS
KK7 = KK7+KOUNT6
KK8 = KKS+KOUNT8
AK9 = AK9+ANDR

FFF1-FFFI+FFF3
FFF2=FFF2+(FFF3)

2

902200 
364 21019220

KEN, CASE CONTINUE Is NO
W T39KN IA (1s1 NOT= DO 90 NHTA (I

CLOCK, N#ST (1) K7 =0 NDT 09081 H D IITNMSA (I) DISMS (I) I= ,NHT D= NHTT (I

YES
2103 366

2102

DO 909 NO 2 WOT 3,907
K=, NFS IFS 0 CONTINUE KEN, CASE,K) = 

(CLOCK, NHTT()
NHTA (I) DISHT (I)YES X (ID), y (ID)E YES 
XAP (IS) YAP (IS)

Figure 2-3 (Cont.)

2-91/2-92

Ul



TEST IF ALL FRAMES ARE DONE

999 99

FRM AG 8 CLOCK=I N DO 998 X (1)= X (I)+ DELX (
CLOCK> I.,NT Y()=Y(I)+DELY(I

CLOCK+ I CLOCKL

YES N 9

1668

sux=SUX+ XLOW=
LXX= DISH (I) DO 1411 SUX- 1000/SUX DIST (1) DO 1668 HIGH=

SUM+ .51 1.31 SUM= 1000/SUM sum= SUM+ I1 1,31 XLO= 0
LYY= SUX+ (.5 DISH (I) HIG= .25

PRINT 1410 / FREQ2= FREQ2 FRED2- FRED2
XLO, HIG, DISH (I) (HIFREQ 2 FRED-- FE2R R 2. FRE1 FLxx, XLo,, HIGH,(HIG-XLO)/2 (HIGH-XLOW)/2 + FREQ- + FRED + FREIFDIST (I), LYY I + XLO + XLOW DISH (I) DIST (1)

GO TO PAGE 10



FRAMES ARE DONE

999 998 301

NO D0 998 X (1)= X (1)+ DE LX (1) GOPIT555
Y 1=Y() EY() TO KEN= 0 KK, KK2, KK3 PRIT601,NT Y 1) Y I DEL (I)KK4, KKS, KK6 A

KK7, KKS

RESTO RE

1668

K=SUX-i XLOW= 0
DIST (1) DO 1668 HIGH= 5 PRINT 1667 1 PRINT 1666 PRINT 5002 PRINT 700

A =s IJb+ I= 1,31 XLO= 0 HEADER HEADER HEADER CASE, NT
DISH(I)HIG=- .25

1411

REQ2 2.REQ2 FRED2= FRED2 DXH (XHGH=HGH++F

FREQ2  + FRED 2  FREI= FREI FRE2=FRE2 DS I LWIHHG
DS(IDIT() +FREQ'DISH (1) + FRED-DIST (I) DXM- DXM + HIGH = HIGH+. HIG + .25

GO TO PAGE 10 F SARM=X (FREQ2/DXH) 2(FREQ2/DXM,

Figure Z-3 (Cont.)
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FROM
PAGE 9 370

is N HIGH -PRINT 500? PRI NT 700 PRINT 450 PRI NT 451F .002 HEADER CASE NT PEADER HEADER

YES

"61 J 39I 453

PRINT 5000 NO is HIGHR XLO-XHIG
HEADER K1=0 CONTINUE HIGHR+.002 XHIG = XHIG + .002

NO OP HIGH -HIGH + .002
XLOWR - HIGHR

YES

PRINT 7000
CASE, NT

PRINT 472
HEADER

464

LL1=0 DO 464 LL1 = LLI + LJTHX(I) PRINT 462
LL2LL2LAZEX I)1, LJTHX (1) PRINT 55S7LL2=0 1=2,50 = (I) LAZOEX (I) LLI,LL2,LL3

LL3=0 LL3 - LL3 + LTOTX (I) LTOTX (I),I

Figure 2-3 (Cont.)
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370
XLOW 0

HIGH' PRINT 5002 PRINT 700 PRINT 450 PRI WT 451 PRINT 452 XLO -. 204
.002 HEADER CASE NT HADER ~ HEADER HEADER XHIG, -. 2

" HIGHR .0

3',3

NO is HIGHR- XLO-XHIG PRO IN 44DO45
ICI 0CONTINUE HGR+02 XHIG=XHIG+.002 XLWHIHD43

XLOW= HIGHR .0 NSIGNO (ILXLOWR I -1,51
NO oLOW = HIGH+.0 HIGHR, (NSIGNO(1+51
NoXOPHIGH HIGHR00 XLO, XHIG

YES XOR=IG NSIGNO 0I+ 101)

464 NORMAL END OF PROGRAM

DO 464 LL I -LLI + LJTHX (1) PRINT 462 PIT55
1- 2,50 LL2 =LL2 + LAZOEX (1) I, LJHX (I TO

LL3 -LL3 + LTOTX (1) LAZDEX (1) LLI,LL2.LL3 OTNE r i
No OP

Figure 2-3 (Cont.)
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I+ 1

2.4 MODIFICATION TO OBTAIN MISS-DISTANCE

The function of this sub-program is to read one or more of the binary
tapes produced by the continuity sub-program and to compute and make
entires in the two-dimensional RAnge/AZimuth frequency table. This
frequency table may be thought of as a ruled plane resembling a "checker
board. " The horizontal dimensions will be in terms of RAnge intervals
while the vertical scaling will be in terms of AZimuth. Any particularjblock thus, represents a specific "closed" interval of range and azimuth.
If each 1A!AZ block ruled so that it contains three separate lines for three
specific entries, then each detected target will have range and azimuth
valueL that will define the target i:nto one of the RA/AZ blocks in the
RA/AZ frequency table. The program examines the range and azimuth
of each detected target and makes an entry into the first line of the cor-
responding block in the frequency table. This first line in each block,
XOBSVN, is a count of the detected targets which appear in the defined
RA/AZ block for a specific analysis. The remaining two lines contain
the arithmetic mean of the summation and the standard deviation respect-
ively of either of three particular variables dependii..g on the input control
constant. These "mean" and "deviation" values may be functions of one

of the following:

1. The difference between the true and the apparent target in
a "hit pair"

2. The difference between the ranges of the true and the apparent
target in a "hit pair"

3. The difference between the azimuths of the true target and
the apparent target in a "hit pair"

The precise content of "mean" and "deviation" is a function of the control
constant, K1, which is read in at the start of each analysis.

The program reads the input that indicates which binary tape to
process (CASE 2), the initial frame (START 2), and the end frame
(END 2); it then initiates a "search tape 4 routine" to select the desired
starting point on the input tape. Each individual detected target is
examined and entries are made into each of the three respective lines in
the corresponding RA/AZ block. Upon processing the frame information,

I
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a test is made to determine if the last frame has been processed. If the

last frame has not been processed. the program recycles back to read

another frame from tape and processes this as described above. When
the last frame has been processed, the program enters the "output sections.
The RA/AZ frequency table (discussed previously) is printed on-line and J
punched onto cards.

2.4.1 Glossary 1
AMAZ Arithmetic mean of the azimuth error in (radians)

AMMD Arithmetic mean of miss distance in (nautical miles)

AMRE Arithmetic mean of the range error in (nautical i
(miles)

AND The summation of the NDR's j
AND2 The summation of the squares of NDR

ANDR NDR expressed in floating point

AZD The absolute difference in azimuth between a I
true target and its associated apparents

AZTHER The summation of the azimuth error for a given I
Jth target

AZTHSQ The summation of the squares of the azimuths j
for a given Jth target

DIST The distance between a true and its apparent I
target

DMISSQ The summation of the squares of the miss I
distance for a given Jth, target

DMISSR The summation of the miss distances for a j
given jth target
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i

FRQOBS Frequency of observation (i. e., how many
times the j target was detected)

MONTH The number of the month

NDAY The day of the month

NYEAR The last two digits of the year

RNGER The summation of the range errors for a

I, given Jth target

RNGSQ The summation of the squares of the rangeJerrors for a given Jth target

STDAZ The standard deviation of azimuth error

STDMD The standard deviation of the miss distance

J STDRE The standard deviation of the range error

VARAZ The variance of the azimuth errorIcalculated by the formula

2 N EX Z - (EX)z

= N (N -1)

VARMD The variance of the miss distance

VARRE The variance of the range error

2.4.2 FORTRAN Listing

DIMENSION LJTH(50),LAZ(50),LAZDEL(50),LTOT(
5 0)

DIMENSION X(lO0),Y(1UO) ,M(100),DIFX(100),DIFY(lUO) ,RO(IOO),R2(100)

1 ,DELY(1OC),AZ(10u),NRESOL(100),FRQOBS(1OO)9,DMISSR(100)9
2DMISSQ(I00),RNGER(1 uo),RNGS(10O)9AZTHER(1O0),AZTHSO(1oo)9RI(I00)
DIMENSION DELX(100)
READ 5050,,,ONTHNDAYNYE AR150)0 D"O 51 33 1=19100

5 FRQOBS(I)=O,

DMISSR( I )=O,
DMISSQ( I )=0-ii RNGER( I =O.
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RNGSQ( I )=Q
AZTHER( I )0.

5333 AZTHSQ(I)=O*
AND =0.
AND2O. 1

5050 FORMAT(312)
PRINT 845qMONTHNDAYqNYEAR

READ 39NT*KLOCKL*CASEGAIN

3 FORMAT(215,2F10.1I
R kD 400,AZMUL ,DELMULAZRESDELRESRMAX ,RMINRMIN2 -

400 F' RMAT(7Fl0.1) .
PINT 5002

5002 FORMAT(78H AN/TLQ-8 SIMULATION MEASURES OF MISS DISTANCES
I BSD PROGRAM BX2055)j
PRINT 700#CASEtNT

700 FORMAT(11H CASE F5*0, 6K NT 15)
PRINT 1100,KLOCKLAZMULDELMULAZRE5,DFLRES

1100 FORMAT(12H CLOCKLI497H AZMUL F99697H DELMULF7*4o6H AZRESF9.6 I
197H DELRESF7*4)
PRINT 11019GAINRMAXgRMINtRMIN2

1101 FORMAT(IOK GAINF7.495H RMAXF7*2,5H RMINF6,2%6H RMIN2F9*6)
PRINT 905

905 FORMAT(96H FRAME APPS NSUMM1 NSUMM2 NSUMM3 NDTIRAT KOUNT6 KOU
INT7 KOUNT8 KOUNT5 KNTSUM KOUNr9 NDR)
READ 49((X(I1,Y(I),DELX(I),DELY(I) )91=lNT)

4 FORMATf4F1092)
XO=5000
YO= 500. 1
X2=475.
Y1=475o
Y2=5430 015
KK=O

FORTRAN LISTING PAGE 2

KK3=0
KK7=0
KK8=0
KK9=0
K LOCK=0

7 KOUNT1=0
KOUNT2=0
KOUNT3=0
KOUNT4=0
KOUNT5=0 -

KOUNT6=0j
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KOUNT9=0I NSUMMI =0
NSUMM2 =0
NSUMM3=0
$,UMLO=Oo3 SUMO =0.
SUML1=09
SUML 2 0.
DO 50 11NT
OIFX( I )X( I)-XO
DIFYC I )Y(fI)-YO
RO(Ii=SORTF(DIFX(I)**2+DIFY(fl**2)
IF(RO(I-RMAX) 999,8

9 IF(RO(I-RMIN) 5009500s501
50O:, SUMLO=SUMLO+RMIN2T GO TO 502
5i01 SUMLO=SUMLO+1./ROcI,**2
502 SUMO=SUMO+1./RO( I)**2
8 R1(Ij=SQRTF( (X(I )-X1)**2+fY(I)-Yl)**2)1 IF(RIM( -RIMAX) 11#119650
11 IF(R1IM-RMIN) 6529651*651

Tr 651 SUML1=SUMLl+1.,Rl(I,**2I GO rO 650
652 SUMLI=SUMLI+RMIN2
650 CONTINUE
13 R2(1I)=SORTF( (X( I)-X2)**2+(Y( I)-Y2)**2)

IF(R2( I)-RMAX) 15915966U
15 IF(R2(f)-RM!N) 6629,661#661
661 SUML2=SUML2+1*,R2(T)**2ii GO TO 660
662 SUMt.2=SUML2+RMIN2
660 CONTINUE

IF(DIFY( ) ) 18918,)19
FORTRAN LISTING PAGE 3

18 M(I)=3I NSUMM3=NS(JMM3+1
GO TO 50

19 IF(RO(I)-RMAX) 40940922I 40 IH-DIFX( fl)20,23,23
20 IF(R1(I)-RMAX) 21921922
22 M(I)=41. GO TO 50
21 M(I)=1

NSUMM1 =NSUMM1+1
GO TO 26

23 IF(R2(I)-RMAX) 25*25922
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25 Mt 1)=2

26 NSUMM2 =NSUMM2+126 AZ( I)=ATNlF(DIFY( I ,-DIFX( I))
50 CONTINUE

DO 56 1=19501
LJTH( I )0
LAZ( I)=0

LAZDEL (I) =0
56 LTOT(1)=O

K=O

L INDX=O
DO 100 J=1,NT I
IF(NI(J)) 100958,58

58 IF(XABSF(M(J))-2) 60,60,100
60 L=O

DO 76 hl,9NT
IF (XABSF(MC H )-XABSF(MtJfl ) 76,62,76

62 IF((A3Sf-(AZ(J)-A-( I)) )-AZ-RES) 64,64,76
64 L=L+1 .NRESOL (L)=I
76 CONTINUE

72 SIDLOmSUMO
AMts=0.
AMBL=O.

74 IF(XA8SF(M(J))-l) 75971975
75 RADOMA=SUML2

GO TO 77
71 RADOMA=SUMLI
77 DO 88 1=19L 1KBAS=N.RESOL(

FRACT=1./RO(KbAS)**2
FLJ=l. -ABSF U AZ (J)-AZKbAS I /AZRLs,
AMB=AMB+FLJ*FRACT
IF(FRACT-RMIN2) 2759,275,274

FORTRAN LISTING PAGE 4
274 FRACT=RMIN2
275 AMBL=AMBL+FLJ*FRACTJ

IF(J-KBAS) 88.276,88
?76 TARGNIL=FRACT

IF(XABSF(M(J) )-1) 839851-83
83 IF(R2(KBAS)-RMIN) 680,680,681680 RANGMA=RMIN**2

GO TO 682

681 RANGMA=R2(KBAS)**
2682 CONTINUE

DELTA=RO( JI-R2 (JI
GO TO 88

85 IF(RI(KBAS)-ERMIN) 690P690*691

2-102 
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690 RANGMA=RMIN**2I GO TO 692
691 RANGMA=R1 (KBAS)**2
692 CONTINUE

DELTA=RO(J)-R1 (J)
88 CONTINUE

IF (AMBL-(SUMO-AMB)*GAIN)4000,89,89
4000 KOUNT9=KOUNT9+1'I GO TO 100
89 AOSIGOa( (SUMO-AMB)*GAIN+AMBL-TARGML )/TARGI.

AOSIGA=(RANGMA*RADOMA)-1ej SIGN0a1./(2.+AOSIGO+AOSIGA+AOSIGO*A0SIGAI
IF(SIGNO-*0112) 99,101,101

101 KOUNTL=KOUNT1+11 GO TO 112
99 IF(SIGNO-.00841) 103,102,102

102 KOUNT2=KOUNT2+1
IIF(RAM28F(O)-o6) 112,250,250

J 103 I.F(SIGNO-*00631) 105,1049104
104 KOUNT3=KOUNT3+1

IF(RAM2BF (O)-92) 11292509250
105o KOUNT4=KOUNT4+1
250 CONTINUE

GO TO 100
112 KOUNT5=KOUNT5+1

IF(L-1) 113,113,114
114 KOUNT6=KOUNT6+1

L INDX=L INDX+11 IF(LINDX-50) 73,739122
73 LJTH(LINDX) =J

LAZ(LINDX) =L
GO TO 122

113 A2T=AZ (JJ
FORTRAN LISTING PAGE 5

I 115 ANC=(RAM2BF(0)-*5)*AZMUL
A?T =A2T+ANO
'.No=( RAM.2bF(0)-.5 )*DELMUL
)fLTA=DELTA+ 13N0
It(XAbS,-(M(J))-1) 11691169117

116 ANGLF=A2T+. '235988J 30 TO 118
i ! ANGLE=A2T 1o04 719 76

118 RANGPr=(2500.)-DLLTA**2)/(100.*CO,'F-(ANGjLE)-2.*DELTA)
1298 CONJNUE

120 XAP =XO-RANGL*COSF(A2T)
121 YAP =YO+RANGE*SINF(A2T)] !F(SENSt SW!TCH 2 ) 1666,1667
1666 WRITc OUJTPUT TAPE 4916689JsX(J) ~V(J),RO(J),AZ(J),XAPtAPRANGEA2

I 11-s 2-103



I TI
1668 F( RMAT(I598E14*5)
1667 CONTINUE

FROOBS(J)c FROOBS(J)+19
DIST= SQRTF((X(J)-XAP )**2+(Y(J)-YAP )**2)
DMISSQ(J)= DMISSO(J) + DIST**2
DM!SSR(J)= DMISSR(J) + DIST
RD= ABSF(RO(J)-RANGE)
RNGER(J,=RNGER(JI+RD
RNGSQ( J)=RNGSO (J )+RD**2
AZD= Af3SF(AZ(J)-A2T)
AZTHER U) ZAZTHER(J)+AZD
AZTHSO( J)aAZTHSO(J )+AZD**2
IFISENSE SWITCH 1) 140091401

1400 PUNCH 912,CASE.KLOCK.JRO(J),AZ(JIDISTRD.AZD i
1401 CONTINUE
912 FORMAT(F8.0, 15,14,F1O.3,FlO.6,Fll.5,FI1.5,Fl0.6)

GO TO 100
122 NEEL=O

DO 130 Iz1,L
KBAS=NRESOL( Ii
IF(XABSF(M(JJ )-1) 1239123.124

124 IF (ABSF(RO(KBASI-R2(KBAS)-DEtrTA)-DELRES) 127#127.130
123 IF(ABSF(RO(KBAS)-R1 (KBAS)-DELTA)-DELRES) 127*1279130
127 NEEL=NEEL+l

M(KBAS)=-M(KBAS)
NRESOL (NEEL)=NRESOL (I)

130 CONTINUE
IF(NEEL-1) 517s5179132

517 KOUNT8=KOUNT8+1
IF( LINOX-S ) 7000 .7000. 113

FORTRAN LISTING PAGE 6

7000 LAZDEL(LINDX)=l

LTOT!LINDX)=1 I
GO TO 113

112 KLOO~l

IF( LINDX-5O 133, 133, 134
133 LAZDEL(LlNDX)=NEEL
134 IF (NRESOL (KLQO)-JJ 135t1509135
135 INiD=NRESOL('(LOO)

IF(XABSF(M(J) 1-1) 136,1369137
136 ADELTA=RO(IND)-RI(IND)

GO TO 140
137 ADELTA=RO(IND)-R2(IND)
140 DO 149 I11NT

IF(M(I)) 1499777,777
777 IF(XABSF(M(I *)-XABSF(M(J)))149,141,149
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141 TF(ABSF(AZ(I)-AZI(KLOOH-AZRFS) 142*1429149I 142 IF(XA3SF(M(J)J-1) 146,P146,143
146 IF(Ai3SF(RO(!-R()ADELTA)-DELRFS) 144,1449149
144 NtFL=NEFL+l

NRESOLUWFEL )=I

GO TO 149
143 Ilh(AbSF(RO(I)-R2(1)-AL)ELTA)-DLLRES) 144o1449149
149 CONTINUE
150 KLOO=KLOOF1

IF(KL0O-NEFL) 1349134,152
S 152 IF(LINDX-50)15591559156
j 155 LTOT(LINDX)=NEEL

156 SUMAZ=0.
DEN011=NEEL
KOUNT 7=KOUNT7+NEEL
A2T=Oe
D0 160 1=19NEEL
KBAS=NRESOL( III IF(AZ (KBAS)-A2T) 160,160,277

277 A2T=AZ(KBAS)
T7 IF(XABSF(M(JII-1)27892789279

S 278 DELTA=RO(K8AS)-RI(KBA5)
GO TO 160I 279 DELTA=RO(K8AS)-R2(K65$

160 CONTINUE
GO TO 115

100 CONTINUE
NDTRAT= (1 000*K )/NT
KNTSUM= 1O*KOUNT 1+6*IWUUNT2+2*KOUNT3
NDR=(1000*K)/(NSUMM1I.NSUMM2)

FORTRAN LISTING PAGE 7

XX=XX+1.
IF(XX-529) 571,571,570

570 PRINT 845,MUN~tINDAYqNYEAR
PR INT905
xx=o.

S 571 PRINT 9u6,KLOCKKNSUMMINSUMM2,NSUMM3,NDTRATKOUNT6,KOUNT7,KOUNT8
1 ,KOUNT5 .KNTSUMKGUNT9,NDR

906 FORMAT('16*4I79718916)
KK:,KK+K
KK2=KK2+NSUMM1
KK3=KK3+NSUMM2
K K 7 =K K 7 +KON T6
KK8=KK8+KOIJNT8

j. KK9=KK9+K0LJNT9
A NOR =NDR
ANDR=ANDR/1000.

A ND2=AND? +A NOR*
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A ND =AND ANDR
KLOCK=KLOCK+1 i
IF (ILOC(-KLOCKL) 949#949,950

:e49 DO 900 11,%NT
X)=Xt I)+DELX( I)

900( Yl!J=Y(I)+DELY(I)
GO TO 7

950 PRINT 907,KKgKK29KK39KK79KK8,KK9,AND
907 FORMAT( 7H TOTALSI6,217,12391169124#F9*3)

PRINT 9149AND2

94 1 FO M T 9H SUM OF SQUARES NDR F116)
PRINT 8459MONTH#NDAYgNYEAR
PRINT 908

908 FORMAT(95H MIS-- DISTANCE RANG
IE ERROR AZIMUTH ERROR)
PRINT 909

90,9 FORMAT(1O1H TARGET FREQ OBS MEAN ST DEV VAR MEAN

1 ST 0EV VAR MEAN ST DEV VAR)
DO 901 I=19NT
AMMD= DMISSR(I)/FRQO8S(I)
VARMD=(FRQOBS(I)*DMISSQ(I)-DMISSR(I)**2)/(FRQOBS(I,*(FRQOBS(I)-1.) I
1)1
STDMD=SQRTF (VARMO)
AMRE= RNGER (I) /FRQOBS (I)I
VARRE=(FRGOBS( I)*RNGSQ( I)-RNGER( I)**2)/(FRQOBS( I)*(FRQOBS( I -1.))
STDRE=SQRTF (VARRE)
AMAZ=AZTHER([I)/FRQOBS I)
VARAZ=(FRQOBS(fl*AZTHSQ(I)-AZTHER(I)**2)/(FRQOB&S(I)*(FR0OBS(I1) I

FORTRAN LISTING PAGE8

STDAZ=SORTF(VARAZ)
PRINT 911,IFRQOBS(I),AMMDSTDMDVARMDAMRESTDREVARREAMAZSTDAZ
1 ,VARAZj
PUNCH 913, CASE,! ,RO( I) ,AZ(1I) FRQOBS( I) ,DMISSR( I) ,DMISSU( I) ,RNGER(

11) ,RNGSQ( I ),AZTHER( I) ,ALTHSQ( I)
901 CONTINUE

PRINT 959 .
GO TO 1500

959 FURMAT(83H NOTE MEAN AND ST DEV OF AZIMOUlbi t.KkOR ARE MULTIPLIED 8
1Y 100 AND VARIANCE. BY 1000

8O RIA(0H DATE RUN1391H/1291H/I j
22 )I

911 FORMAT( 15,FIU.OF11.3P-10.3,F9.3,Fl1.3,r 1O.3,F9.3s2P2F10.6,3PF9.6)
93 FORMAT(F6.O,13,F6.1,F7.4,F4.OF7.1 ,F7.lF9.4,1F5.2,1PF7.4,2PF8.4)
9 END(091,O001)I
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FLOW DIAGRAM ERROR MEASURES

DIMENSION

X (100), Y (100), M (100), DIFX (100), DIFY (100)15033
RO (100), R2 (100), RI (100), DEL X (100),DELY (100), AZ (100), NRESOL (100), FRQOBS (100)1 READ 5050 pDMISSR (100), DMISSQ (100), RNGER (100), DO53
RNGSQ (100), AZTHER (100), AZTNSQ (100) 1 1,100 FRQOBS (1) -0 ml M4ONTH, NDAY,

DMISSR (1)' ~ HYEAR N

PAGE 2 KOUNT 3 ~~ 0 Xl = 45.15 Y 00) L EX() DL

NSUMM20 ()=0 0
NSUMGS (1)0 K9 0

Figure (1) =lo Digr

_ _ _hS A1



FLOW DIAGRAM ERROR MEASURES

(5000)3

(100) YO50 REA 4XI) DOR33IDN05 PRNT02 READ 3 HT

KOUNT (1 = 0

KOUNT 19-0 X 0
NSUMM 2 = 0YO=50RA 4,x1)PRN MED40KONSU 3M-=0 X 5." 1,DL 1,DLPIT70CSH MX ~H MKNM4- 0X2-4 .1 NTPIT10,KOARSDLE

SUMA 1=0K2=0

Figure 2- Flo Diga Errreasre
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FROM A
PAGE I

A DO SO OIFX (I)frX(I) - X0 Is NOI -1, NT - ODIFY (1) =Y (1) - YO O (1) =(DIFX (1)' + DIFY (1)2]h RO (IRMAX

25 YES

NSM2 i M 1 -2Is 
YES

NO RO (I)Z RMIN

I o l

> 
SUMLO = SUM

I M(iV 1 RI (I)5RMAX Is >

NSUML2=S22LNO
NIMM +R E s 1 UA2 =I) I2

isYE 660

INSUMM3 + I ()~ DIFY (1)+ CONTINUE

A (__=I_ I s
TAN-' [DFY (), G TO



CALC RANGES & MAKE

SUMMATIONS

O (1) -(DIFX (1)2 Is NOY()] R I RA

232

YESUM 
SM

ISL

NOi (2 SUMLO SUML ES([)

R2 (1)SRMAX YES)=[x()-X) +( I

5005111

40_ 66,I() IY SN



- FROM

FROM B 56 PAGE 5
PAGE 2

LJTII (I)=Qo
DO056 LAZ ci0= LINDX= 0 DO 100 Is N
1 =1.50 LAZDEL ()0 K 0J ,TmJoLTOT)= 0=N M()0m

L ~ j YES

GO TO
100

FLJ - 1. - 71
AZ (J) - AZ (1)l FRACT-

AZRES ____I_ KBAS= DO088 RADOMA- YES I

RO (KBAS) 2  NRESflM. (1) 1I, SUMLI Ml V)

RADO

274 
SUM-2

I ' 275 1TH ONLY2

FRC ,FJFRACT > No AMBL -AMBL + Is YES TAGL
RMlN2 FLJ -PRACT J=KBAS FRCT

FREQUENCY DISTRIBUTION SIGNAL TO NOISE
* _ NO

8001

8002 YESSIGNAL TO NOISE RATIO

c NSIGNO (#45) NO IS o 1
Q j NSIGNO (NS) + 1 (NS - 152) > 0 MS - 1000o. SIGNO=

GTOSIGNO 
1000 *SIGNO ________________

GOTO~ 2 iASO+ AOS1GA + AOSIGA + AOSIGO
PAGE 4 H IL



F ROM
PAGE 5 TESTING AZIMUTH RESOLUTION

158 60

0O 100 is NO Is NOISN
=I,NT M (J)< M (J)> 2 DO 76isN

YS YES YES

GO TO YS I2I-A1

71 7 O 6

Do0as RADOMA= YES is AMB=0 L +
T,L SUMLI M (.1) =I1AB CONTINUE NSL L) =

RADNMA RM1N
2

276 8 681

IS YSIs YES ISGM YE LT

KBAS FTMML== RI (KBAS)> RANGMA ~ CONTINUE
FRAT N(J)RM1N RI (KBAS)

NO 690 692

SIGNAL TO NOISE RATIO 89 JME

SIN=AOSlGA= AOSI GO= (SUMO - AMBI GAIN + AMBL AisL
S1GNO= AMB) AI

I -RANGMA- - TARGML (SUMO -AM)GI

2AOSIGO +AOS1 GA +AOSI GA+AOS1G RADOMA -1 HTRM E

Figure 2-4 (Cont.)
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FROM
PAGE 3

DETETIONDETECTED

SIGNO :.0112 ~ ~ ~ ~KOUNT5= KOUNT + 1 ON =Kld11,1 1

NO YESA2 UNRESOLVED CLUSTER

::K~~KK 
I: 

T2+1

SIGNO , .00631 KOUNT3 KOUNT2 + 1 RAM2B<.2 A X

RANG CRAN2)[KA= KO+I

RANGE CSIN(A2T) G

NOD~ (0NEEL)25 1NE

GNO

DO 1 isEEL KNEL UT +

NRESOL~~~~NRSO (1(NEEL)=X =JLADE(EE

ILOOP ~ ~ ~ REO (I)LINX L10 < E

YE (KBAS)=) YESKAS

IT ___ IR KBS ONIU
DELTA>



DETECTED GENERATE APPARENT TARGETS

112 113 115
tKOUNT5 = KOUNT5 + I1i NO

L > I A2T =A2 (J ANO = (RAM2BF - .5), A2MUL

A2 UNRESOLVED CLUSTER YES11

>NO 

AT+7/

RANG SINGE lie GO TOO

114

NT6 + Ir/

X+1

I Figue 2-4 Cant.

LA2DE2-113/2-1Y4

LA2DE



- -- 7 - ., I-

FROM
PAGE 4 133 134 135

DLINDX > 50 NO LAZOEL NRESOL (KLOO) NO INRESO(KLOO) M ml~= E

NO
YES 13

ADEV
R0 (IN
R2 (IN

155 YES
155> 4150

LO(LIN:DX) = NO Is LTOTX (HEEL) = Is KLO LO CW

NEEL LINDX >50 LTOTX(NEEL)+1 KLOO!NEEL +1

KOUNT7=SELECTING LARGEST AZIMUTH

277

DO 160 KBAS - Is YES
A2T =0 I ,HEL NEL()AZ (KBAS) - A2T A2T AZ (KBAS) IM(J;

279

I DELTj
IRO K
I R2 ((KE

Figu



135 136 140

is NO I -M I YS ADELTA= O19 SN
RESOL (KLOO) INDE= M(KLOO1 I jE RO (IND) - I0 =1N IM9 I>-

RI (IND) I=,YM 5

YES NO137 7 E

ADELTA=777
R )(IND Is No

I Dj) I O

__ADD IN OTHER YES
TARGETS NOT

I RESOLVED FROM KLOOTH 141

fIS YES
A2 (I)- A2 (K LOO)

I ZRES

YES 150 1 146 No

Is KLOO =KLOO YES RO (1) - RI (1) YES Is
KLOO-HEEL +1 CONTINUE EADELTA> - (JLTA

DELRES

SELECTING LARGEST AZIMUTHi 160

NEEL~ ~ ~ ~~G =TOL+IN 0)1R 1

ISSO YESL) IS YE DELTA GO
AZ~~~~~~~~~~ () - A2 2 Z(KAmIMJ)j1R (KBA) - OTNELRTO

SELECTINGTO LAGETGEIUT

279 2780

DITA YEIsYS DET =10G
AZ (KBA) - A2TA2T AZ KBAS) MJ) IRD (KBAS) -COTNEo

R (llA/S11

RO (KOAS -GONTONU

R2(BAS
EDI

TOP PAGE
7

Figure 2-4 (Cont.)
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FROM Z
PAGE 4

z F RQO BS (1)FRQOBS (I) + DIT (xj -XA)*2+ YJ)- A) 2] DMISSQ (J) =DMISSQ (J) + DIST 2

AZTHER (J) AZTHER (J)+ AZD AZD=AS A().~~ NS()RGQI+D
2 RG~JRG

NO 1400

IEs PUNCH S12 1401
AZKS(JAZHS(J+AD* 2 SENSE SWITCH ys CASE, KLOCK, JRO(J), AZ(J), DIST, CONTINUE

1 RD, AZD

Figure 2-4 (Go,



IS=i(~l-XP)2((J YP * iDMISSQ (J)=DMISSQ (J) +DIST, 2l DMISSR (J) DMISSR (J) + D iSTll

D ASP (AZ(Jl)) -A2T'I RNGSQ (J) =RNGSQ(J) i+RD 4 RNGER(J) RNGER(J) + 1111 RDRD =ABSF (RO(J) - RANGE)

No - - 0- -7

PUNCH 912 P60 
D

Is YES CASE, KLOCK, J GO
SENSE SWITCH RO(J), AZ(J), DIST, CONTINUE TO

1 4RD, AZD 100

BOTTOM
PAGE 5

Figure 2-4 (Cont.)
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FROM NDTRAT= KHTSUM= 10*KOUNT1 
IPAGE 5 1000*K + 6*KOUNT2 MDR =1000*K iBOTOM NT+ 2*KOUNT3 NSUMM1 +NSUMM2 X-xiXX >52

949

DO 900 NO I
I I,NT KLOCK > KLOCK= AND =AND AHD2=AND2 2  ANDR =AKLOCKL KCLOCK+ I + ANDR +ANDR

J YES

900 950
(1) X (1) +DELy (1) MONTH PRNT90

X I =X()+DLX()PRINT 907 KK,KK2, PRINT 914 PRINT PR4590
KK3,KK7,KK8, AND AND2 NAYER910

GO TO 7
PAGE 1

F



YES 
570

DR10* XX sYS PRINT 845 PRINT 905SSUMMI + NSUMM2 XX >52 MONTHNDAYNYEAR H HEADER XX~o

No

57?

PRINT 906

KK = KI + K KLOCKAMNDTRATAND=AND H AND2 AND22  ANDR=ANDR ANDR= KK2 =KC2 + NSUM1NUMNTA4-HR +ANDR ThD 2O KK=K+NU KOUNT6.KOUNT7+ ND 00 NRKK = KK3 + KOUNT62 KOUNTKTBOUNT5KK7 KK7+ KONT6 KHTSUIA.KOUNT9KKS=KK + KOUNTS NOR

PRINT 845PRNIOINT 914 MOT PRINT 9068OT
ND? 0

NAY, NYEAR 910 PAGE 8

Figure 2-4 (Cont.)
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FROM
BOTTOM
PAGE 7

DO 901 AMMD DMISSR(I) VA.'.- FRQOBS(I) DMISSQ(I) - OMISSR(I) 2
1 = 1,NT

FRQOBS(I) FRQOBS(I) (FRQOBS(I) -1)

YARAZ FROS= AZTHSQ(I) - ATE()2AMAZ =AZTHER(I)

STORE =SQRTF (VARRE)-EFRQOBS(I)* (FPQOBS(I) ..1) FRQOBS(I)H

1901 G
IT , FRQOBS(I) PUNCH 913 CNIU 5AMMO, ARMOCASE I, RO (I), AZ(I)AMMVAMDFRQ .BS(I), DMISSR(I),
STOMP, AMRE, OMISSQ(I), RNGE R(I)VARRE, STORE RNGSQ(I), AZTHER(I),I AMAZ, VARAZ, AZTHSQ(I)I _ __Z

I LOOP

Fig-.re 2-4



=DMISSR(I) VARMD = FRQOBStj) DMISSQ(I) - DMSR* ME=RGR

FRQOBS(I) FRQOBS(I)* (FRQOBS(I) -1) HI ROSl

HER(I)2 AMAZ =AZTHER(I) VA

STDRE =SQRTF (VARRE) ARRE =FRQOBS(I) RNGSQ(I) - RNGER(I)2

FRQOS(I)FRQOBS(I)*(FRQOBS(I) -1)

GO TO
INT 911 PNH93CONTINUE 1500 PAGE
RQOBS(I) CASE 1, RO (1), AZ(I)

MD, VARMD, FRQ(iBS(I), DMISSR(I),
DMP, AMRE, DMISSQ(I), RNGER(I)
IRRE, STDRE RNGSQ(I), AZTHER(I),
AZ, VARAZ, ZSQI
DAZ

Figure 2-4 (Cant.)
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2.5 RAID SIZE ESTIMATION PROGRAM

jThe Raid Size Estimation Program is a modification to the orignal
simulation program to include a process for more realistically estimating
the number of targets in the unresolved (AZIMUTH and DELTA) clusters.

The addition of the counter, NESDT (which is used to count the new
estimated number of detections), is the principal facility of the "Estimation
Program." Originally, when a cluster of targets that were unresolved
with respect to the radar was encountered, the scoring section reported
only one target detected, regardless of the actual number in the cluster.
Since the width of the unresolved cluster is almost always dependent upon
the azimuths of the respective members of the cluster, one can give a
minimum estimation of the number contained in the cluster. For example;
if a cluster extends a width of 300, and the aximuth resolution of the radar
(AZRES) is 30, it appears evident that there are 300/30 or la radar beamjwidths in the clustered sector.

The program examines each target per frame to determine if a cluster
is reported. If a target is not contained in a cluster, the detection counter
(NESDT) is increased by one. When a cluster is reported the program
proceeds to compute the width (SECTWD) of the clustered sector. This
is accomplished by examining the respective azimuths of the targets in the
sector and determining the largest and smallest azimuth of the group.
Once the width has been obtained it is divided by the radar beam size
(AZRES) 4o obtain the number of radar beams contained in the clustered

-' SECTWD
It should be noted that this result ( AZRES ) should be increased by

one to yield the actual minimum number of targets contained in the cluster.
(e. g. : if 10 beam widths are contained in the cluster then at least 11 targets
are required to construct this sector width).

After completion of the detection analysis, the new estimated number
of detections (NESDT), and the new detection rate (NESTR) are printedfin tabular form along with the original output.

An optional punched card output has been added which may be used
to obtain detection plots, and perhaps utilized in later analysis. The
card format contains the case number (CASE), the number of targets in
range (NSUMI2), the number of apparent targets (K), the number of

I
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detections (KOUNT5), the detection rate (NDR), the new estimated number
of detections (NESDT), and the new estimated detection rate (NESTR).

The Historical Output Tape 4 has been modified to include, in addition
to the coordinates of the true and apparent targets (X, Y, XAP, YAP),

the sector width (SECTWD), the range (RANGE), and the azimuth (A2T)
of the true target.

The sum and the sum of squares of the tabular columns of NESTR are
also computed and printed at the end of the tabular output.

2. 5. 1 Glossary

ARANGE Target range (same as RANGE) ,1

A2T1 Azimuth of the apparent target (same as A2T)

CONI The angle from Omni 1 to the horizontal, with
the main radar as vertex

CON2 The angle from Omni 2 to the horizontal, with
the main radar as vertex

FFFI Sum of the variable NESTR over all of the
frames examined I

FFF2 Sum of the squares of the variable NESTR over
all of the frames examined I

FFF3 Same as NESTR

NESDT Counter containing the new number of I
detections per frame

NESTR New rate of dccection i
NSUM12 Sum of NSUMM1 and NSUMM2 j
NWIDE The value used to estimate the minimum number

of targets in an unresolved (AZIMUTH and DELTA)
cluster

SCTWDI Same as SECTWD j
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SECTWD The sector width of the AZIMUTH and DELTA
unresolved cluster, plus the value AZRES

SMALL The smallest azimuth contained in the unresolved
(AZIMUTH and DELTA) cluster

XLARG The largest azimuth value contained in the

2.5 OTA itn unresolved (AZIMUTH and DELTA) cluster

DIMENSIUN LJTHX(50),LTOTX(50)oLAZDEX(5 ),~iiGiNU(i 3)
DIIILNSION NTTUAA( 60).#oiStT( 60),l4MST( 60.INMSA( 6vj)#iz)MS1 60)0

1NHTT( 6U)#NHTA( 6U)lLui~nT( 60)#NFfST( 60)tNI'SA( 6O)#DIw-S( 60)

I uiMtNSION ObT(31) ijiSi(31)
UiMENSIUN UL)rX( b0)sL0irY( 601
dki~cNSIUNf X( 6U)9Y( buiqR4IN( 60)#RMIN2C f0)9RMAX( 60)9M( 60)9

irW( 6u),rU.( ou),t(2( 60)tAZ( 60)
0iig~,O~NREbOL( 6uj)9LjTH(50)9LAZ(5)*XAP( 60)#YAPH 60)9LAL-tL(1LJ

i),LTOT(50)9SCTWD1( 6U)*m2Yl( 60)#AKANGE( 60)

READ 5050,M0NHNDAY9'i~tAr<
5050 FORMAT(312)

222 RutMAr(btluoi)
10 00 1 5 1 i5 0

533.. LAZUtX(1)=0

SUM-us

rNtD~k2=

DISTJl?=0e

5UU2 F~k .T(?iXoT*a-i;XSSI-S0V5,i 0s
5334T 41t:0

i1i- H2-1251.iTHNiA~~YA



AU aiiT~JLZ U
KL0.

J FORMAT( 101i)
K"AU 39, ASL ,ALOUL.DLLiULAZNLSOL)ELNLS90 AIN

KLWINU 2

Rc.At) INPUT TAPiL 291150#NT9NF#IU
1J u K)NiAT(3I1

L)u 1151 1=19NT

LLOCLzNF

XX=CLOCKS

P~RINT 5002

rPr'IW 7UQ,C)PjiT
iu ruiMhT12hi IASL NUMlLLF08#94j N T14)

liQ tUkOA I( (lI6ti LLr5o0,6ti AZMULHJ*091/ri vLMU.Lr.-.ovfi hZ~kL
iSi-doit7n LLLRLSF6b6,wI uAIN 8*6W/)
.ki~r 701

i.V± FUrA~lt CLO(.F. K~ ioSUMMI iiSUMM2 NSUMM3' NM,, Nhf Nt N~rARA, Nti;ik

'4vJu rLJMAT(fl10.z)
i1~pl FORMATOiLlb6s)

KK=O~ Kt, I rI

AK'i0.o
Aklzuo

URMj K~c~(rbou)
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I ~ I uul)L) i1,ItNI

k4OUN T 2 a t0

KUUNT3u

X, -o

;Nsullt'iU

SUrU L.)60

j SUM~L~z0.

NLSL)TzO
N L.STki~u

OU 50 Iit~i,

C'ii-Y I )=Y(I )-YO

v SUMLC)SUiILU+Ki-I I NZ I)
'1 30 To 502

JZG SUL~~UI /kuI j y -Y 1

I ~ ~~~ ii 1)ki0~(i

6,U TO 650

jJ.. ~u,, Ti NUE

J ,.,j~. U,",L bULML2+RMi~ i I
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MIWIYM 18181
iNSUAHi3 aNSUMM3+1
Wv TO 5U
IV ei (iw ( I -itivAX ( 1) 40.940 922

ll', (kt 5)RMA 111212

'io TO 26 '2. i(k.2Cf-RMAXt)) 25025922

,2 M 2 ai Sii2

Cv UiTINUE

VO 56 Isl.5O
LJTI I 1) =0

LAZ( I~
LAIEL (I 0

36 00OT( I) -j

L I NoX L: 0
LhJ IOU ).-ig1~i

Ici A, 66 7

o AV#4 .,4u

7e 6 u-, ouW'J.-.bIIQ

ii ( T~\1~.(#u~z1J i:s2i5#k74
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I 270 RMz ki_

o i N;A-i INC i'o AS) **2
STO 6o2

0LLTA=RUCj)-Rk (J)
G~O TO 88

(31 I(RiflK6AS)-RM1N'K8AS)) 690969Ot691
)k) R;N(JIiM1NC .cAS) **2

j ~ ,* .-%ANhIjNAk (KbAS) **2
ut / UNTINOL

LLLTA=Ru(J)R1 CJ)

' K0jg ~ UNT9=KUUNI9+i
uaO TO 1'00
AI A, S16 = ( S U .'hd ~GA I N+ A b L -T A GM'L TAk1)v
ALV. I ,.Ar (KP%4A*;%PU~)MA) -I *
S I UIAQ=1 */ (2 * iS I +AO.$I A+ACPS I O*AOS IGA)

Qv u Ili

S CONTINU6
6,U TU1UC

I m..s2-129



I-LdUX-1I.X+

. L.jfrf(L~jiDX) =;J
LJT1-IXL)=LJTt-.X'L)+l
LoA4(LIlfl) =L

I i. A4[F;AZ (J)
Stcr W Li:AZ RE

;j I

I T

172C, AZT=AeT+ANO

bELTA=DLLim1- o),iL

'L o #iNu3LLAzT+CON1
Gu~ TO 118

117 AiNuLE:A!TCON2

1 i 'lb LOIT i NUE

Z. _1 L,Li(K LL)h.SL *)W

±u .)iu

%IL iZX (-4~LL) SAUL IedLL)

it-(LiigA-D,)uuU~uuuu#113
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'iu LALLULL(LijNL aj.
LTOTr(LINUX)m1
GUO TO 113b 13i FKLUL=1
Ii-(LINLX-5u)i33*1339134J ±. J LrLZLL4LINLJX)=N&LLL

(,V TU 1401

14u UO 149 I1.1NT
1J-(M(M) 149,777,7.77

iii lr(XAoSF(i( I I-XA6SF(M(J)))14yoj
4 lg1 4 9i41 I A~(ZI-Z(LO)ARS 142,142,149I 142 Ir(XAb,1r M(JHj-I) 146#146,143

146 lrASIUI-ll)ALT),ERS 144,144,149
-J 144 N'LtL=N'LLL+l

6. ~L SOL ( N~E E L i
fMC(a J- M( I)
k3,O TO 149

1 .4J it(oFk(L-Zi-ULA-ERS 144#144914-,

1: U KLC.v=&LtuO+l1 iJF(KLUO-iNkEL) 134#1349152
i±)2 L'rorxiNEL),%LrUrX(NEkL)+1

IF-(LINDX-5)ji,1o55#l
5 61.1: L1UT(LINUX)=NL

JKOUNT 7=&(.,J 1 7+EL

1715 W~RITE OUTPul1 A~c d#4jj13
173FOR~MAT441H ) '% i'U-- ;1.* uF UP4RESULVLLU rArwL.T)11611!01=oNL

J 11 L

4(a bLLTA=RU(KbAS)-fc1(KdAS)
STu 1 6v

I i-S 
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tdz'-L FA-kU( -R,4) ~ KoAS)

bvr1,LL!:A4 C bAz)

li 4 Zr (XLAku-AZ(KAS))riu,£Piji/I0
.1 A LAMI<.AZ C IbLI))

(A) ru 17lJ
I-ji 6mALL=AZC(K6A.))

NWIL'L =P9TWv/A~kLS+e5
uu fu 1i!)

;%, iT =

u*iSs ( N M s)zjv

A I~- ii N

u~ I c J Y Ii rU YA-( P

1~ iF (T u I FY-o i r r< Y b5 9i6bo166
ic I b - F,I rA c. + I )aI KY **2

Ir V1~~t.'i..i)16791o69166
iul .dlTVAM( IiMaJi

uirkXzTLi-kX
OiFRY3TZ)IFRYJ
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Nhi II=
lrAr4'YAP-( lAP)
XAI-PPXAP( tAP)
UIFRX=ABSF(X( I R)-XAIPP)4
DlFRY=AoSF(Y( ITkNYA~re)

iu 1 u 1D lT~z2itio

'iulJI[NYASFI Y( ITR)-YAPP)
lF(TDIFRX-DIFRX) 169,170,170

I 17C IF(TDIFRY-DIFRY) 169,175,175
169 TDISSQ=TDIFRX-h*2+TIFkY*%2

uibsrmXlolsu

oi RY=TO I FRY
175 CONTINUE

DISTAnSQRTF (DISSU)
IF(XABSF(NTTOAA(NAVOrl ))-IAP) il6s±i7ll6

17? NHTZNHT+l

ilrnTACN1T )aIAP
ul~mtT (NiT )=DISTT(NATOTT)
MH-DDISHT (NHT )*4*
M! ID=MHO+ 1
IF(MHD-31) 140491409,14U5

GO TO 178u

fNFT(NSATTT*NTANTO)

176 NFS=NFS+l

S iio CUNIINUE
DU 440 ITRx1,NT
IF(NTTQAA(ITR)) 4409440,442

442 NMS=NMS+1
NMST(NMS)zITR
NMSA(NMS)aNl fOAA( ITR)

bISMSfNMS)xDIbT'T( I R)
ML'S=DI SMS (NMS )/5.I> K MUS=MDS+l
IF(MDS-31) 1400,1401,1401

iix-s 2-133*



1401 0IST(31)=DIST(31)+1*
GO TO 14U2

14UOu0 LST (M0L,)aD~ibr(MLS)+Ie
14ULi LUN'TINUt.
44U 1-UNTINUE

i: Lui IINUE
NFARATw( 1UU0*NFS) 1K
N.viSRATa( 1060*NMS) /NT
NDTRATE( 1000*C)/NT

D'4tTAT aU( OO'NHrT)/K

Nia( QvI OoC-k/ (NSUPvh-ll*NSUM#42)
NLSTK= (100 *N~LSUT)/NSUM12
AN DR*aNDR
ANDR=ANUR/10009
ANI)2*ANbk**2
FHF3=NESTk
FFP3=FFr3/IOOJ.
AKISAK14AN,
XXZXX+1q
Ir (XX-(51*+CLJCKS) )i44.(043#844I

83 PRINT 645*f4ONhthNDAY9NYEAR
XX=CLQOt&S
Pg'INT 5uUf-"

DATE RUNLIitii/ litgjr/1s

ehtfiT lul
844 %.uNTINUL

Vhim N vi'v RAT 9CLUN1 ,K.NSUMM ,i'U~oi4 ,NKi..J~'i'3, tN.iS~ *NFLU i #.,LS riNA

IFISENSE SWITCH 1)1707#1708
170~ PUNCH 179CStLC~N It9O~45iLRii.i~NS)
170U9 FORMAT(2160,616)
1708 KkKKK+K

~Fri4K2+NSIMK1
NKK3+NSU*MM2
ia.'+~zKK4+NkiS

NK6aKK6+NFS
KK7zK74.OUNT6
NKa8*F8+uUhTb

?~AK9+ANDR

2-134rnsI



I IF 1 F FF1 +FFF3
FFF2=FFF2+( FFF3 )**2

702 FURMAT(IF6.O.214,317,2l4,L5,317,16,3I4,216,315)I LF(K3) 807598075#8076
6076 CONTINUE

Wfd1TE OUTPU. TAPE 4,9OOCASEoCLOC%~,NT9K
* 94u0 I-RMAT(F11.asFlUoOs215)

DU 9U1 11,#NT
9tjl WRITE Ov1PJJT TAPE 4#902#XfI)fYf I)J 902 FR~MATO5r.4*4) -

IF(vK) 6U00ju601,600)

]9U3 WKITE UU1PUT TAPE 4*v1XPIOAi)STW11*ZIItRNEI
60UC1 CONTINUE

6vi5 CONT114UE

1Hf~ms) z1Uv.z~u0,&jiuo
cliA~ .MJ ir(b Izi.NMS
9 ')6i WRIT.. QUTPWT TAP L 30; 9;NCSo.L &NS1(&)#"16A )9 IVl(I
2iio CON~TiNUE
.o IF() a6393039364

64 iF(Nhl*) d2 i1 ,e910z~ilU1

1S=NIITA( I)

41U2 '.UNTf )~

i6 t(d 3b5936:)*Jo6

3bo i~
ik(NFS5) 2,03 9,~4. -+jUV3

1 4 (,v3 O ovv

9,, wRT OjT Ui yI A~ r3e49~ SQif VN9A>s- Or0 S'fi~L t~r Sti 0 1L4~
3 X6 U k-ifi Ui-.L~i~~.,~,SM0 U~<.

P rn- I 2-135 N9Kk k;
-UkM T (+;iTO A # 1) 9i u9 IL. # i L;9 i:; # i4

_ _ - .Nl I~ il I #A- _N-t----tiiF

illir 'ATI13t 6U ur u~z 104#i3#1SUM F V~kiLj V

Xa~ji U l,&bl'-=i-U*425riSUM0; 6UAKS U



FR I N 1- 7--sC-

ekI N4i lobe,
looo i,'jRMAI($bt1 HITS MISSE~S I

PRINbT lo67

l'4ub r rU'iAI1 (37H1 fli MISSES
')J r~iJW4flj LUWLFR LPP~.I NUMB~ER LOWEk Uletk \!LHl: x

XLOWaU.

XLO2U.

ZlUXa& OV a/1,vA
suf'ci;,iOOvs/bum

L XXx 0 1SH( I ) AbUM+.
LYY~b!5T( I )'5tJA+*5

t-'I'i1'eiljXL(tI)g'HiVi)LAALQ)WHIGr9IL$)IT~I)eLYY

ri<LU(J(IlGr-XLOW) /t.+ALuW

r-kEI ,-RL~+ 14- RL* i br)

UhxzUxH+rIjSri( i)

Okmgi~xm+U 151( I)
ALUW-~rI6Hn

3XLO=HIG

coARM=FRfL2 /LXM
FI-LNf ib6,~l,1iAt,io, iAicA~ibAkMI

3 lo ri t-i=.*002-

:uvrUliA~'AT (b-si)
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Yu(uCAS~tNT

I I-riiNT 450

4: Furvir" I ('.e~H LitMI rS LI M ITS

t. e I bui±Oc UPPE U16Lk LUjWL#% tf k ouoil

XLOW *O

XL~x#204

Ari I vhr- * U

XLUW=M I bt

XLOWR=H IGHR

4.) n..,~i\= L. 4
L..1 I i%.'

1i 4415

- LLI=LL1+LjfHX(I)
LLizLL2+LAZDEX(1I

6)Ja LL-3=LL3+LCfOTX ( I
HR I N ri 462.91 s LJ TiX( 4) 1LAZ.EX( I) tL FUi I II

-' 1,4i T 55 57 vLL 19L LZ tLL 3

PAvSE I

Eu NDIQ,1,OO,1)
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BY PASS

UP
1716

SECTWD DWAZRES IFDON

C H I BY PASS PRINT OUT 2

7P 1719

DOWN XLAR ,SMA L IFDOWN
7 SENSE SWITCH

116 2

3 ANGLE =D A2T + CON I

KBAS= XLAR
117 s NRESOL (I) SMAL

4ANGLE =

AT 4A-TC CON 2

A2TI (K) = A2T 1Q SCTWDI(K) = SECTWD

CH ~ARANGE (K)= RANGE iEWD INWIDE = I
SECTWD/AZRES XI

Figure Z-5 1,



BY PASS OUTPUT
UP76 | 1715

171 W.O.T. 5

6 E S W T H" J AZIMUTH NO.

2 OF UNRESOLVED
TARGET"

BY PASS OUTPUT

1718 .O.T. _

2J, AZ (KBAS),/
NRESOL (1)

' I_ __I_ I i 
, •

KB .A E,,E H XLAR --G A LZ --KOATSU) D O TM 17 xKo- isS ALI
"8 I IREzOL (1 SM L AZ( B S 2 LN E O 1 ( B - S L AZ KASA I

Figure 2-5 Modifications to Basic Program for Raid Size Estimation
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1500

DIMENSION STATEMENTS

READ 5050 DO 5333

NTTOAA (100), DISTT (100), NMST (100), X (100), MONTHNDAYNYEAR I = 1,50 LAZ

NMSA (100), DISMS (100), NHTT (100), Y (100), 
/ 

L A Z

NHTA (100), DISHT (100), NFST (100), M (100),
NFSA (100), DISFS (100), DIFX (100), RO (100),
DIFY (100), RI (100), RMAX (100), RM1N (100),
RMIN2 (100), R2 (100), AZ (100), NRESOL (100), READ 222
NSIGNO (153), LJTH (100), LAZ (50), XAP (100), X1, Y1, X2, Y2,
YAP (100), LAZDEL (50), LTOT (50), CON1, CON2
LJTHX (50), LTOTX (50), LAXDEX (50),
DIST (50), DISH (50)

1151

PRINT 5002 CLOCKL=NF R1T2, 1152 DO 1151 RIT 2,1150 READ 3 CASE
PRINT 700, CASE,NT CLOCKS=0, RMAX (I), RM1N (I) A2MUL, DELU
PRINT 1100, CLOCKL, XX= RMIN2 (I) I= 1,T NT,HF,ID AZRES, DELRE
AZMUL, DELMUL,

AZRES, DELRES,
GAIN
PRINT 701

, 7 1177 1153

CONV 57.29577 I YES KOUNTI
XO - 500 RCT 2,599 DO 1153 R1T Z1154 KOUNT2-
YO=500 CLOCK LOCKI1 1, NT X (I), Y(I) KOUNT3=
Xl = 456.6905 KOUNT4-
X2 - 475 -- KOUNT5=
Y I = 475 KOUNT6
Y2 = 543.3015 -KOUNT7
KK=0 KK2=0 GO TO KOUNTS
KK3=0 KK5--0 301 KOUNT9
KK4 =0 KK7--0 PAGE 9 NSUMMI=
KK6 = 0 KK8=0 NSUMM2=
AK9=0 AKI=0 NSUMM3=

SUMLO =
SUM$ = 0
SUMLI =
SUML2 =

NESDT =
NESTR -

Fi

IA _ _ _

- - - __________________________________-



1177 1153

E D55 DO 5153 K O T X (1 0U O T H A ,I=13
11HHDY,TVA R12 150 LADOU (T-0T2=OOMYA

X~~~FE =I) 0(I wO3 
0 OT

READ 222OUNT62=

CONI, CONIDOUA - 0

NASUMNO(1 D3O

T AUNEDT 
&E0

>YES KONET 0

Fige 25 Cont.

KO-141/2-14

KO.NT =

KOUNTS =



I - .. ..-. . ... .

FO DO 50 DI FX (I),X (I) -X0FROM D5

PAGE 1 I I1, NT DIFY(I)=Y(I) O RO(I)= [DIFX(I)**2+DIFY(I)*2]P
A

25

NSUMM2- M (I) = 2

NSUMM2 
+ 1S

R2R (1))>

23 YES

21 20

s NO +

C=O NTI NUE DIF (1)
A2MA (1) + OT

TAN-~R (1 >DF (I)L -COTIUE PAE
M (IFX (I) YES RMA (1) B

/9,9
NO +



RO (I) = [DIFX (I)*2 + DIFY (I)**2]% OI$50 RI (I)4(X(I) -XI)
2+(Y (I) - YI~ 2

RMAX (1) 40
SUMO

9(I)>I

YESE SML

XMA (1()2 1)I

NOo

YESS

+660R 10U 6 1i

() COTIUER2(LR2-()[ (I)L I/R X2 2 (1)-) 2 I CONINUE

Fiur 2-N (Cant.)

4023/-4



56

LJTH (1)= 0is NFROM B DO,56 LAZ (1) = 0 LINDX =0 DO 100 IS N) O
PAGE 2 1= 1,50 LAZDEL (1) 0 K=O J 1,NTM(J<

LTOT (1) 0YE

GO TO 100

RADOMA=
SUML2

88 N

NS100XIG =S.IGNOC K Si
GC TO ) -PA(a t 4RSO (1)GN DOS (N8 -AOM 15)> (S=N) = +ASGAOGOSI

14L _ UL
AZRE RO(KBA) K) A kjs a



60

DO 100 Is No is 5 No
J 1,NT mMJ<0 M (J) >2 L=0DO 76 Is No

I 1,NT m (J) = M(I)

YES YES

GO TO 100

75 ZE

RADOMA-N
SUML2 6

DO088 RADOMA= is B-0
1 1,L SUML2 m j IAMBL =0 CONTINUE NREO (L)- I

is YS TAGML=YES RNMA 2KA)

NO RINO KAS

Rl KA)RANGMA= DELTA=
R2 (KBAS) RO (J) - R2 (J)

X~27 SIG 69N =ASI

isNMA YES0 T(SMO-MB) I is YES-ARU NO 85 Is

2+AOSGA+AOIGO+ASIGA+OSIG RAON DELTA

Figure Z-5S) (Cont.)RI(J

X SIGN S2-145/2-146i

RANMA SGO=SUO-MBGAI+ABLTAG#A N ABi



FROM
PAGE 3

DETETIONDETECTED

SIGN !.112 OUNI KONTI+ IKOUNT5 = KOUNT5 + 1

A2 UNRESOLVED CLUST

102WII YES= IsO+
SIGNO~~~~RAG SIN084 (A2T)OUT +I A28

NODE.(EE)
LA2D~ (NEL)+

10E
N1045=.MISS

is YES I



GENERATE APPARENT TARGETS
DETECTED 

115

112 Is NO113 A N R M 8 5 ,A 2M UKOUNT5 =KOUNT5+ I L>1 A2T A2(JM A2T =A2T +ANO

A2 UNRESOLVED CLUSTER YES

NOGL

RANGE= SIN (A2T0 GO TO) Z

114

XA__P - Il



PAGE 4 133 134 135

Is NO LAZOEL Is NO IND-=E
D ID 0(LINDX) NRESOL (KLOO) NRESOL (KLOO) M (J)i
0 INX>O NEEL<

NO
YES

SAl
RC

155 
>1014

LTOT (LINOX)= NO Is LTOTX (NEEL)= Is KLOO KLOO cl7 (LNEEL LINDX >50 LTOTX (NEEL)+ 1 KLOOINEEL +1

KOUNT7=SELECTING LARGEST AZIMUTH

ION T + 1,E N E L R7O(I-

2279

r< 
ES

R2

Fi



134 IsNO 135 136 140

S NO MEND-l YES ADELTA= 0019 is No
NRESOL (KLOO) 1 RO(IND)- I=1,NT

RI (IND) I=I,NT

YES N137 YES

ADELTA- =777RO (ItID) - IN

R2 (IND)IsN

____________________ DD IN OTHER YES
TARGETS NOT

I RESOLVED FROM KLOOTH 141

A2 fl -A2(KLOO)
t>

I ,ZRES

YES 5No

1 5 0 1 4 9 1 4 6 Is 4 2

EEL)= is KLOO.KLOO YES RO (I) - RI (I) YES iS
EEL)+I KLOOHEEL +1 CONTINUE -ADELTA> M IMT

DELRES

No
NO

143

SELECTING LARGEST AZIMUTH

277 
278 160j DIs YES Is YES DELTA= Go

_4 AZ (KBAS) - A2T A2T AZ (KBAS) I m(I 1 RO (XBAS) - CONTINJUE TO
+Ri (KBAS) 115

N OEND J DO LOOP
100

RO (KBAS) - CONIU

GO TO
TOP PAGE

7

Figure 2-5 (Cont.)
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( 119NTTOAA (ITR) =1 DFX-XR A
CONINE!)d HT aK=0 IR 1NTXTRU = X (ITR) DIFRY YTRU - YAF

NFS 3YTRU =Y (TR)

ITR
COPETN COTJEDSQ TIS

DISSQ (FROM-057

DISS (MS)Y-

171 169 16S

DO 15 I IS NOOA TDISSQ = DI
D ITR) - KAP TDIFRX iXITR-DP 17 IFR YS ( TDI COTNUFRYQ D

DIFRY IR)- AP APIYXA OIR-A P IA*TDIFRX+ IRX= DIR
DIA DIFRY T-YARP (A)K IR= DI Q

DIFigur 2

N+ 00% 170 _ _6

Is i NO DISS = i



NO IAP= 1 IR IS
DO 168 NTTOAA (ITR) = 1 IR XTRU -XAP (IAP)I2D 6
ITR = 1,NT XTRU =X (ITR) DIFRY '1YTRU -YAP (IAP) IR+IA-2,

YTRU=Y (ITR) - IR

572 TDIFRX = XTRU - XAP(AP
WAS =NMS +1 GO ITOI FRY = YTRU -YAP (AP)
NOST (NMS)= ITR TO
NMSA (NMS)- -0o7
DISMS (NMS)= -0

I I
HID TRIFRXI I DIFRX

n----1  IYES
NEAREST APPARENT TO EACH TRUE _ Is 164 0

TDIFRY N

DIFRY

168 167 YES 165
166

E! d NTTOAA (ITR) = AP YES Is TI 550 =
DISTT t(ITR) CONTINUE DISSQ = TDIS DIS > T R 2 +
DISSOQi DIFRX =TDIFRX TDIS Q TDIFRX +

DIFRY = TDIFRY TIR

No

No 173
170 169 175

S is NO TDISSQ Is No NATOTT ITR
FRX YES TDIFRY TDISSQ DISSQ = TDISSQ CONTINUE GO TO

<TDIFRX 2+ >DIFRX= TDIFRX PAGE 7
RX DIFRY TDIFRY 2  01550 DIFRY=-TDIFRY

VYES YES

NEAREST TRUE TO EACH APPARENT

Figure 2-5(Cont.)



177 HIT FREQUENCY DISTRIBUTION

DRST YES NHTT (NHT)= DISHT (NAT)=6AG DISSQV INTTOAA W T T)N I T S T (NATOTT) N6AOT DDT NTT)IS NlAP NHTA (NHT) = MHD = DISHT (NHT) I MHD > 31lAP MHD =MHD+ I

No YES
1404

D ISH(31) + 1

_________________442

NMSA (NMS) =171
N TTOAA (ITR) NMS = NMSH YES isNSTNF-

ISMS (NMS= NMST (NMS) =ITR NTTORR (ITR) DO 440 FT(S)
S)+ ITR'1, NT CONTINU NATOTT

D ISTT (ITR)DSS NS

t 
~NO DSQ

MDS =
DISM (NMS)/5 1 IIFO

MISS FREQUENCY DISTRIBUTION I4721400
1402 440 5

iDs~ NO DIST (MDS) (100NF
MDE1DIST (MDS)+1 CONTINUE CONT IUE CONTINUE NFARAT=

YSNO OP NO Op
'4. YE1401

DIST (31)=F3=NST
L 1ST.3 )DIT1DST (31) + I 

FFF3= FFF/ 1 00

E AKIAKI + AND2= AllR ANDR=

HAND2 ANDR 2 : ANDR/1ooo NR

GO TO

PAGE a

F



HIT FREQUENCY DISTRIBUTION

1405
HT +4110
HT) DISHT (NAT)= 1406

DISTT (NATOTT) NO DISH(MHD)

HT) = MHD = DISHT (NHT) + 1 NO > DISH (UD)+ I CONTINUE
MHD=MHD+ I  

NO O+

YES
1404

DISH(31) I

DISH(3)+ 1

178 176
DO 440 NATOTNT)

DOR=440 CONTINMUE NATOT F)=FS=NF+ NTTOAA(NATQTT)=
T DISFS (NFS) = - ,NFSA (NFiA -NTTOAA(.ATOT,)Dd DISSQ)K

FROM
47 CALCULATE RATES

440 575

'NN (1000 NFS)/K (1000 NMS)/NT (1000 K)/NT (1000 NHT)/K

NO OP

F FF3 = NESTR
FFF3 = FFF3/ 10 00 . ESTR (1000. NESDT)/NSUM12

AKI+ AND2 = ANDR ANDR= NDR= 1000 K KNTSUM -10 KOUNTI +
D2 ANDR 2  ANDR/1000 NDR NSUMMI + NSUMM2 6 KOUNT2 + 2 KOUNT3

Figure 2-5 (Cont.)

2-153/2-154

,I



W6TING b'#R END OF PACE

FROM No 4
PAGE 7

Is
YES PRNT 45XX CLOCKS PRN 02PRINT 70 PRINT 701

COCKS + 51 RESTORE HEADI!R CASE, NT HEADER

WRITING jPECIAL TAPES

F - 6000 901 73 076

WOT 4,902 DO93 YES isWOT4, 90 DO 901 CASE,9CLOCK
XAP (I) YAP (1) 1I- 1,K K-0 X V', Y (I) 1I-1, NT NT,K

NO AP (1) YAP (1)
6001 tNoP opN ECTWDI (I) A2TI 0

CONTINURANGE (1)

8075 No OP

CONTINUE
YES

No 362 2100 9" 0 a20

45 2200

is YES Is No Do 906 WOT 3,907
K6~0KEN-6 MS0I1N5KEN, CASE CONTINUE

M SA (1) DISMS (1)

2104 No OP 365902134
GO TO ~WOT 3,907 N sK

PAE, CONTINUE CONTINUE KEN, CASE Do NO I
PAE9CLOCK, NFST (1) 1I-1 NPP S mS -0 E

NoOFo NFSA (1), DISINS (1)

YES



F PAGE
NORMAL FRAME OUTPUT

002 PRINT 700 PRINT 701 SOENNSLOE K SUMCASE, NT CONAINU

HEADER CLKOT,KONUT5WTC
NTUNSMOUNTp

NTK ~~~KK = i K UMM1NSTNED

S~K KK7+T8KOUNT6
KK - KKIKOUNTV

MDR-AK+AD

Wn T WO 4,90 NO PUNO NC9H5'NTA
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TEST IF ALL FRAMES ARE DONE

999 998

FO PAE8 CLOCK== is No DO 998 x (1)= x (1)+ DELX (I) TFOPAE8 E LC ICLOCK> - I =1,MT Y (1)=Y (1)+ DELY (I)CLOCK+ ICLOCKL

YES

LX=DS I O1411 SUX= 1000/SUXH DIST (1) DO 1668 HI GH- 5 PRINT1
SUM .5 1.3 U=10/U SUM_' SUM+ I =1,31 XL~0HEADER

PRINT 1410 FRE1FRE = FREQ
XLO, HIG, DISH (1) FREQ = IRD FRQREE2 FRD= RO
LXX, XLOW, HIGH (HIG-XLO)/2 (HIGH-XLOW)/2 + FREQ2  + FRED2  + FREQDISH (I) + FRED
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RAMIES ARE DONE

999 99830

NO DO 099S X (1)= X (1)+ DELX GIo TOIN 5555 KKK,
I -1,NT Y (I)=Y (I)+ DELY (I) 7QKN KKCK

PRINT1411
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461 N 6 5

PRINT 5000 NO HI GHR - XL
HEADER K! 0 CONTINUE HIGHR + .002 0~I
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PRINT 70001
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PRINT 472
HEADER
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370 XO

HG PRINT 5002 PRINT 700 PRINT 450 PRINT 451 PRINT 452 XLO -. 204
.02HEADER CASE NT HEDRHEADER HEADER XHIG -. 206

NO36 453- L~XI PRINT 454is "IVR-XLIG- XHIG+.0 XLOW, HIGH, 00 453
=01 CONTINUE 5.fHIGHR + .002 XLOW = HIGH NSHIGNO (NIXOWR I 1,5

NO OP HIGH -HIGH + ].002 XIGH, (NIGNO1
YESRIIGH NSIGNO (1+ 101)

464 NORMAL END OF PROGRAM

460
DO44LL1 LLI + LJTHX I'PRINT 462 G

(I)1, LJTHX (1) PRINT S557 COTNUGO
1=250LL=L2+AZEXLAZOEX (1) LL1,LL2,LL3 T

TOTX(.),1500LL3 -LL3 +LTOTX (1) LTOTX (I)d N

Figure Z-5 (Cont.)
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2.6 HISTORICAL DATA PROGRAM

Inputs to the Historical Data Program are from tape and cards. The

tape input contains che information to be analyzed. The input cards contains
* ,the information designatitig the specific case and specific frames on tape to

be analyzed. At the start and finish of each subprogram, a hollerith card
is read and printed. These hollerith cards are used to convey specific
operating instructions to the machine operator. The hollerith cards are

themselves inputs and care should be taken to keep them in correct order.

1 I1. Card inputs to the continuity subprogram

Card 1) Hollerith Card (read at beginning of analysis)

I Card 2) Variable Card CASEl (F5. 0), START1 (F5. 0),

END1 (F5. 0), START3 (F5.0),
I END3 (F5. 0), NT

Card 3) Hollerith Card (read at end of analysis)

2. Card inputs to the miss distance subprogram

I Card 1) Hollerith Card (read at beginning of subprogram)

Card 2) Variable Card CASE2 (F4. 0), STARTZ (F4. 0),
I ENDZ (F4. 0), RAINTR (F3. 0),

AZINTR (F3. 0), K1 (12)

Card 3) Hollerith Card (read at end of analysis

Output from the continuity subprogram will be printed,or punched
n cards, or tape.

2.6.1 Glossary

A A dummy storage location used read the X

-- variable from tape while searching tape forI desired position where analysis begins

iii

II
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AMDIST Arithmetic mean, computed on the number of
entires in each of the speific RA/AZ blocks for
either (1) the missed distance in a "hit" pair,
(2) the difference in ranges in a "hit" pair, or

(3) the difference in azimuths in a "hit" pair

AZ True target azimuth

AZAPP Apparent target azimuth

AZINTR Number of azimuth intervals used in the miss I
distance analysis

AZMID Midpoints of the various azimuth intervals I

B Dummy location, used to store the Y variable
while reading tape to locate the correct starting
position

C_ Dummy location, used to store the XAP variable 1
while reading tape to locate the correct starting

position I
CASE Identification number for a case

CASE 1 The case to be analvzed in the continuity subprogram

CASE 2 The case to be analyzed in the miss-distance I
subprogram

CLOCK Frame identification I

CLOCKA Frame identification

COUNTR A counter used to determine (and correct) the

possibility of encountering blank frames while
processing tapes I

D Dummy location used to store the XAP variable

while reading tape to locate the correct starting I
position

-
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DENOM The total number of frames processed

DISHT The distance between a true target and an apparent
target in a "hit" pair

DIST The summation of the specific difference variable
(HARRY) for each of the RA/AZ blocks

j DIST 1 Square of DIST (DIST 2 )

DIST 2 This variable is the number of observed targets
(XOBSVN) in a RA/AZ .section multiplied by the
sum of squares of HARRY (DE (HARRY) 2 )

DISTSQ Summation of (HARRY) 2

E Dummy location used to store the YAP variable
while input tape is searched for correct starting
position

i END I Last frame to be processed with respect to the
binary tape output section

END 2 Last frame to be processed with respect to the
miss- distance subprogram

I END 3 Last frame to be processed with respect to the
continuity subprogram analysis

HARRY The miss-distance subprogram is capable of
performing analysis in either the three separateI modes (i. e., (1) the frequency analysis is
performed with respect to :he distance between
the true and the apparent target in a "hit" pair

1| (2) the frequency analysis is performed with
respect to the difference in ranges between the
true and apparent in a "hit" pair (3) the frequency
analysis is performed with respect to the differ-
ences in ranges between the true and apparent
target in a "hit" pair); HARRY serves as a

I common location for each of these cases
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II The number of range intervals (RAINTR) used
as a DO LOOP limit I

JJ The number of azimuth intervals (AZINTR) used
as a DO LOOP limit

KEN Identification number for different types of
historical data which were written previously U
on tape 3 by TLQ-8 program

KMAX Number of detections per frame I
KI Control constant used to control the specific

analytic modes

1) KJ = 1 analysis is performed on DISHT

2) Kl = 2 analysis is performed on "difference
in ranges" (see HARRY)

3) Kl = 3 analysis is performed on "difference i
in azimuths" (see HARRY)

MCASE Same as CASE i
MF The number of frames encountered during the

tape analysis in which no detections occurred 3
MISS The total number of frames missed per 3

target

N A variable used to record runs of length "N"
where N is the number of consecutive missed i
frames (0< N < 15)

NFREQ The number of times a specific target was missed
for a length of ''N" consecutive frames

NHTA The number of the apparent target in a "hit" pair

NHTT A counter used to tabulate the number of con- -
secutive missed frames for the individual targets

I
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NT Number of targets

Ni Dummy location used to store the variable
NHTT while searching tape for the correct tape

N2 Dummy location used to store the variable

NHTA while searching tape for the correct tape

RA True target range

RAMID Midpoints of the range irtervals

RAINTR Number of range intervals used in the miss distance
subprogram

RAPP Range of the apparent target

RATE The ratio of the rotal number of times a target
was missed to the maximum number of misses

possible

RAIVSZ The specific size of the range intervals

STADEV Standard deviation

START I Starting frame for the binary tape output

START 2 Starting frame for analysis in the miss distance

subprogram

START 3 Starting frame for the continuity analysis

TOP See MISS

SX X coordinate of the true target

XAP X coordinate of the apparent target

XOBSVN The number of targets observed in a specific
RA/AZ interval
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XOBS11 (XOBSVN) (XOBSVN-1)

Y Y coordinate of the true targetI

YAP Y cnordinate of the apparent target

2.6.2 FORTRAN Listing

DIMEN3I'JN NMIb,,(6u),NFRtEOf6O,15),NHTT(60) ,NHTA(60),DISHT(60),X(60)
1,gY(6u),XAP(6U),YAP(60j),NA(6O),AZ(6O),RAPP(60),AZAPP(60),XOBSVN(259
218),DISfl25,18),DISTSQ(25,18),RAMID(18),AZMID(2'5),AMDJST(60),

3VARfqCL(60),STADEV(6C)qM(60)I
5 READ) 6
6 FORMAT(72H

XPRINT 6
PALJSFI
IF(SENSE SWITCH2)20,iO0

20 REWIND 3I
END FILE 4
REWIND 4

GO TO 53
10 IF(SENSE SWITCH 1)40930
3U READ 31,CASEiSTARTigLNDISTART3END3,NT
31 FOkMAT(5i5*0,13)

COUNTR=STARr1
MF=0
DO 50 J=19NT

M(J) =0
NVI SS(j) =0
DO 50 N=1915

'q0 NFRPO(JN;=0
SENSE LIGHT 1
SENSF LIGHT 2
SENSE LIGHT 3
SENSE LIGHT 4I

6C iPEAI) INPuT TAPE 3,61,KELNCASECL0CKA,NlN2,A~bC,-'l--,E

61 FORMAT(15,FIO.595,H0218,5F8.2)I
62 I~SNELlciT 1)65,75
65 SENSF LIGHT I

IF (CASEl-CASE ) 1 ,70971J
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71 IF(KEN-7)72,60s72
72 PRINT 739KEN,CLOCKA
73 FORMAT(39R- KEN ISNOT EQUAL TO 7. CHECK TAPE, KEN=13,7H CLOCK=14)

PAUSE 2
70 IF(SENSE LIGHT 1)75975
75 IF(SENSE LIGHT 2)60985
85 IF(SENSE I.IGHT 3)4029403

402 SENSE I.TGHT 3
GO TO 4011

80 SENSE LIGHT 2
IFi.-TART1-CLOCKA)40O,4OO97l

400 IF(SENSE LIGHT 2)401*401
401 IF(STARr3-CLOCKA+19)81*41

6 *8 7
81 MF=CLOCKA-START3

DO 82 K=19MF
DO 82 J=1,NT

82 NMIs'S(J)xNMISS(J,+l
COUNTR=COUNTR+FLOATF MF:)
MFwO

416 IF(SENSE LIGHT 3)403*403
403 IF(CASE1-CASE)92,t87t92( 92 IF(END3-CLOCK)93987,93
93 MF=END3-CLOCK
87 IF(1-1)89,88,89
88 CLOCK=CLOCKA
89 IF(CLOCKA-CLOCKj95,a9l*95
95 COUNTR=COUNTR+lo

IF(CLOCKA-COUNTR )96#90996
-5MF=CLOCKA-.COUNTR
COUNTR*COUNTR+FLOATF (MFI
GO TO 90

91 NHTT4'I)aNl
NHTA( I)zN2
DISHT(I )=A

Y(I )zC
XAP( I)=D
YAP CI) =E
11I+1
GO TO 60

90 KMAX=I-l
WRITE TAPE 4#CASE1,CLOCKKMAXI WRITE TAPE 4 9(X(I),Y(I),XAP(J),YAP( I )DISHT(I ).1zlKMAX)IF(SENSE LIGHT 3,1412,404

412 SENSE LIGHT 3

GO TO 55

ntl-s 
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404 IF(SENSE LIGHT 4)407.1011
407 SENSE LIGHT 4
405 DO 150 fu1,KMAX

JmNHTT( I)
IF(NMISS(J) )150,1509146

146 N-NMISS(J)

147 MM=N-15I

M(J)=M(J)+MM

148 NFREQ(JN)aNFREQ(JNJ+1
150 NMISS(J)u-l

DO 155 Js19NT
155 NMISS(J)sNMISS(J)+1

IF(MF) 102,406s98
102 PRINT 103,COUNTRvCLOCKA
103 FORMATf24H MF 1S NEGATIVE* COUN1RaF4.OSH CLOCKAaF4*O)I

PA'USE 11
98 DO 99 K~ltMF

DO 99 J=19NTI
99 NMISS(J)=NMISS(J)41

MF =0
406 IF(END3-CLOCKA)4089101,1Ol
408 IP(SENSE LIGHT 4)1019101I
101 IF(CASE1-CASE)165,156#!65
156 IF(END1-CLOCKA)165955955
55 1=1

NHTT( I )N1
NHTA(lI)zN2
DISHT( I )A3
X( I )B
Y (I'=
XAP( I =D
YAP( I 1EI
GO TO 62

165 DO 170 J=19NT
IF(NMISS(J) )170#1709166

166 N=NMISS(J)
IF(N-15 116891689167

167 MM=N-15
M(J)=M(J)+MMI
N=15

168 NFREO(JN)=NFREQ(JN )+1
170 CONTINUEI

DENOM=END3-START3-1.
PRINT 1719CASE19DENOM

171 FORMAr(17H CASE ANALYZED=F4*0926H MAXIMUM NO* OF MISSES I.S F4*O)
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PRINT 172
172 FQRMAT(120H TARGET NO* MISSES RATE RUNS OF LENGTH N= 1 2

X 3 4 5 6 7 8 9 10 11 12 13 14 15 TOTAL MISSES)
MCA SF=CA SE
DO 176 Jo.:1,NT

DO 175 N=1915
175 MISS=MISS+(N*NFREO(JN))

TOP=MISS+M(J)
RATE=TOP/DENOM
PRINT 173,JMISSRATE, (NFREO(JN) ,N=1.15) M(J)

173 FORMAT(I10,I89F9*3912491414919)
176 PUNCH174,W.CASEJMISSRATE, (NFREQ(JN) ,N=1915)
174 FORMAT( I3,I2,I39F4s?91514)I GO TO 5
40 READ 41 ,CASF2 ,START?,END2,RAINTRAZINTRK1
41 FORMAT (3F4*092F3.O, I?)

RAIVSZ= 2509/RAINTR
AZ IVSZ=3. 1415927/AZINTR
IF(SENSE SWITCH 4)410,411

j 411 DO 178 1=1,25
I DO 178 J=1918

XOBSVN(1I J)=0.
DIST( I ,J)=0.I 178 DISTSQ(I.J)=O.

410 SENSE LIGHT 3
SENSF LIGHT 4
K1=K1-2I 179 READ TAPE 49CASE 9CLOCKqKMAX
IF(SENSE LIGHT 3)185,180

185 SENSE LIGHT 3
IF (CASE2-CASE) 195, 190,195

190 IF(SENSE LIGHT 3)2059205
195 READ TAPE 4tAqB9C

GO TO 179I 180) IF(CASE2-CASE)200,205,2U0
200 PRINT 2019CASEtCASE2tCLOCK
201 FORMAT(94H CASE NO# HAS B3EEN RECORDED WRONG. ERROR COULD BE IN SEA

XRCHING OR RECORDING TAPE 3 OR 4. CASE=F4,0,7H CASE2=F4sO,7H CLOCK=

PAUSE 33 205 IF(SENSE LIGHT 4)206,210
* 206 SENSE LIGHT 4

IF(CLOCK-START2) 195,207,207I 207 IF(SENSE LIGHT 4)210,210
210 READ TAPE 4,(RA(K),AZ(K),RAPP(K),AZAPP(K),DISHT(K)tK=1.KMAX)
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IF(SENSE SWITCH3)3929393
392 DO 390 K=lvKMAX
390 PRINT 391,RA(K) ,AZ(K) ,RAPP(K),AZAPP(K) ,DISHT(K)
391 FORMAT(5F10.3)
393 IF(KMAX)2204242,220I
220 DO 230 K=19KMAX

DIFX=RA(K 1-500.
DIFY=AZ(K)-500*
RA (K)I=SQRTF(CDIFX**2+DIFY**2)
AZ (K) =ATNIF(DIFY9-DIFX)
DI FX=RAPP (K) -500.
DIFY=AZAPP(K)-5009
RAPP(K)=SQRTF(DIFX**2+DIFY**2)

230 AZAPP(CK)=ATN1F (DIFYo-DIFX)
DO 240 K=1,KMAXI
J=(RA (K) /RAIVSZ 1+1.
1= :AZ(K) /AZIVSZ )+1.
XOf3SVN(1I J)=XOBSVN( I J)+1.
IF(K1 2319232t233

231 HARRY=DISHT(K)
GO TO 234

233 HARRY= ABSF(AZ(K)-AZAPP(K))I
GO TO 234

232 HARRY=ABSF(RA(K)-RAPP(K))
234 DIST(IJ)=DIST(IJ)tHARRYI

IF(SENSE SWITCH 3)3009240
300 PRINT 301,KMAXJ,!,XOBSVN(IJ),RA(K),RA PP(K)tAZ(K),AZAPP(K),HARRY
301 FORMAT(314,6F10.3)
240 DISTSO(I,J)=DISTSO(1,J)+HARRY**2I
242 IF(END2-CLOCK)2439245#179
2'43 PRINT 244#CLOCKCASEtEND2
244 FORMAT(56H ENDING FRAME NO. HAS BEEN BYPASSED. CHECK TAPES. CLOCK=3

XF4*0,6H CASE=F4o0,6H END2=F4oO)
PAUSE 4

245 II=RAINTR

JJ=AZ INTR
IF(SFNSE SWITCH 5)5#808

808 RAMID1I=RAIVSZ/2.
AZMID( 1)=AZIVSZ/2*
DO 250 1=2911

250 RAMIDWI=RAMID(1-1)+RAIVSZ

DO 255 1=2,JJ
255 AZMID( I)=AZMID( I-i)+AZIVSZ

IF(K± 260,261,262
260 PRINT 26~3I
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263 FORMAT(62H MISS DISTANCE ANALYSIS
X RANGE)
GO TO 269

261 PRINT 264
264 FORMAT(62H RANGE ERROR ANALYSIS

X RANGE)
GO TO 269

262 PRINT 265
265 FORMAT(62H AZIMUTH ERROR ANALYSIS

X RANGE)
269 PRINT 2709(RAMID(I)oI=19II)
270 FORMAT( 9H AZIMUTH F6*1917F6*1)

DO 285 I=19JJ
DO 271 J=1911
AMDIST(J)=DIST(19J)/XOBSVN(ItJ)
DIST1= DIST(I#J)**2
DIST2= XOBSVN(IJ)*DISTSO(1,J)I XOBS11=XOBSVN(IJ)*(XOBSVN(IJ)-l.)
VARNCE(J)=(DIST2-DIST1)/XOBS11
STADEV(J)=SQRTF(VARNCE(J))I IF(SENSE SWITCH 3)2-119289

289 PUNCH 272,CASE2,AZMID(I),RAMID(J),XOBSVN(IJ),AMDIST(J),STADEV(J),
X VARNCE(J)gDIST19DIST2

271 CONTINUE
272 FORMAT{F5.0,F6.3,F7. 1,F6o0,3F7.3,2Fl0.2)

AZMID( I)=AZMID( 1)/.0174533
PRINT 273 ( (XOBSVN( I J) I J=1vI I)I 273 FORMAT(F13*.o,1F6*0)
IF(K1 1274,274*278

274 PRINT 2759AZMID( I) ,(AMDIST(J) ,J=19II')I ?75 FORMAT (F6.1 ,Fl0*3.17F6*3)
PRINT 276v(STADEV(J)#J=11I)

?76 FORMAT (F16.3, 17F6.3)
GO TO 285

278 PRINT 279,AZMIDt'I),(AMDIST(J),J=1,II)
279 FORMAT(F7.1 ,F10.4917F6*4)
28U PRINT 2819(STADEV(J)gJ=191I)I 281 FORMAT(F16.4, 17F6*4)
285 CONTINUE

GO TO 5
END(091909091)
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CONT!NUED FROM PAGE 2
176

PRINT PUNCH

DO 175 MISS =MISS + TO=RATE J, MISS,, RATE, CE,,MISRAE
TOP (NFREQ 1,IISN)RTE

N = 1,15 (N) (NFREQ (I.N)) MISS(1N,(NRQ(1NN ,5
DENOM N 15 NRQ(,) N = 1,15)

410 178411

KI = KI - 2 LIGHTS 3,4 DISTSQ (1,I) XOSVN (1,1) =0 DO 178 DO 178 U

F ~gFf= IS1(, ) 
1 =1, 25

20>0

GO TO24

READ~~~~(PG TAE4) OFI ESI NI

GENSE IGHAT).50 DOS23 CSPRINLIH LOK-TA
(PAGE, CL )K D 3Y=A ()-0 =0 1, >0XKA R KA

0 OFF

NO 195
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DISHT (K), K = 1, KMAX

190

:N SENSE
HT 3

GO TO 242
(PAGE 4)

220 YES 32UP

393

DO 230 NO is f PRINT DO 390 DOWN Is
K = 1, KMAX KMAX 0 RA (K), AZ (K), RAPP (K), K = 1, KMAX SENSE SWITCH

AZAPP (K), DISHT (K) 3

Figure 2-7 (Cont.)
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(FROM RA(K) = I(DIFX92 + (DIFY) 2  DIFX =RAPP (K) - 500. RAPP (K) = V/(DIFX) + -(DI
PAGE 3) AZ (K)= ATNIF (DIFY, - DIFX) H DI FY =AZAPP (K) - 500. HAZAPP (K)=ATNIF (DIFY,-

-I 
HARRY=

IAZ (K) - AZAPI

234 232

300 DOWN is DIT-21ISENSE SWITCH DS(11)HARRY= IF
3 DIST (1Ij) +HADRRY J IRA (K) - RAPP(JK)I Kl

ERROR HARRY=

UP PAUSE 7 DISHT (K)
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FROM HO

240 (PAGE 3) 2421

PITDISTSQ (1If) = Iis YES II=RAINTA
KMAX, J1, 1, XOBSUN (Ij,) RA (K) DISTSQ (1I) + (HARRY)2 E2 CLK JJ=AZINTR
RAPP (K), AZ (K), AZAPP (K), HARRY H=0
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11 1 J"ZMT"RANGE ERROR, =2 KI

RAMID (1), 1 =1, 11 RANGE

GO TO B PRINT HEADING
(PAGE 5)

AZIMUTI" -RROR,
FRANGE A

Figure 2
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2DIFX = RAPP (K) -. 500.IFX) DI FY =AZAPP (K) - sa.RAPP (K)~ (DIFX) 2+ -(DIFY)y DO 240 mRW+

2343

AZS (K)II)=(K

DIST (1,I) + HARRY IRA (K) -RAPP(K)I KI XOBSVN (1,I) + I -AZIVSZ+
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FROM N

1:1) + (HARRY) 2  END2 - CLOCK -T

HEADINGIN PRINAHEDIN

F2g6r 2-261n.
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ARITHMETIC MEAN

FROM PAGE 4 MOS DIST (,j) DIST 1= 2DIST 2 XOBSI I
AMTQ (IT 2X013SVN (I,i)* XOBSVN (I

XOBSVN (1,j) H 0S (,) DISTSQ (Ij) fl (XOBSVN

274 =2

PRINT PRINT IF PRINT AZMID

STADEY I AZMID (1), KI . .01745
=1, II AMDIST , 11 I XOBSVN (I1j), = 1, 11.1I5

> 3

GO TO STATEMENT 5
PAGE 1

Figure 2 -7



ARITHMETIC MEAN

ST (1,) 
DITDIST 

2= 
XOBS11=VRC~)

BSVN (I,i) (DIST (j,1))2 XOBSVN (I,j)* XOBSVN (1I)* .i.TIl.DST I STADNEDISTSQ (I,i) H (XOBSVN (I,!) -1 OS1VRC

21 
271

IF PRINT A %I I)= UC
Ki1 AZMID (1)

XOBSVN (1,1), = 1 I .0174533 CASE2, AZMID (1), RAMID (1),
XOBSVN 0j,), AMDIST (j),
STADEV (I) VARNCE (j), DISTI, DIST 2

3 w-

PRINT SAME LISTS AS

ABOVE, BUT WITH DIF-
FERENT FORMATS AND
VALUES

Figure 2-7 (Gont.)
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