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I. INTRODUCTION

This report describes an automated human factors data collection system
for imaging devices which produce composite video. Some of the types of
information available for analysis after data collection are shown in
Appendix G. The system replays tapes of actual sensor video or from any other
synthetic source onto a CRT screen to allow the operator to react according to
individual system requirements. In general, the minimum ground truth required
for each composite video data set is as follows:

1. Range IRIG time correlated with vidpo

2. Sensor position on the range correlated with IRIG time

3. All target positions on the range correlated with IRIG time

The Fiber Optic Guided Missile (FOG-H) program instigated the design and
development of this system, therefore examples will be used that relate

directly to FOG-M.

II. MAN MACHINE INTERFACE

The man machine interface has always been an area of concern for systems
where work load is operator intensive. In systems where an operator is
required to view a CRT screen to locate targets some form of hand controller
is typically used for designation. Instead of using a "Joystick" or track-
ball, a touch screen was used in this system to minimize the operator error
and to "filter" out as many operator differences as possible. Two different
types of touch screens were used in prel inary operator tests and both are
available for data collection.

The first type of touch screen, the Elograph Model 270, * is a pressure
sensitive type which covers the CRT screen. This touch screen allows the
operator to use a ball point pen or similar stylus or his finger to designate
a point on the screen.

The second type of touch screen, the Science Accessories Corporation
Model GP-650, is a sonic type which can be mounted to almost anything. With
this touch screen the operator uses a pen to designate objects in the active
area defined by an L frame sensor. The L frame can be sized for the applica-
tion at the factcry if needed.

1. Elographics Inc. 1976 Oak Ridge Turnpike, Oak Ridge, Tennessee 37830,
(615) 482-4038

2. Science Accessories Corp. 970 King's Highway West, Southport, Connecticut
06490, (203) 255-1526
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*Figure 1. Touch screen used for the FOG-H human factors data collection.

*TANK APC

TRUCK JEEP RESET
*M60 M113

M48

__________ LANCE
CARRIER

M551

Figure 2. Target types in the FOG-H data set.
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The operator station shown in Figures 3 and 4 contains:

1. An appropriate CRT display with attached touch screen.

2. Video tape player for the video source.

3. Computer terminal for controlling data collection.

4. IRIG time translator.

5. Computer interface for real time IRIG time transfer.

6. Dedicated cueing hardware to provide operator feedback and cuer
testing.

Figure 3. Operator station.
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Figure 4. Operator station schematic.

III. DATA COLLECTION

Prior to beginning a data collection experiment, the operators should be
given a standard briefing and allowed some finite amount of training before

.* actually starting the experiment. Specific tasks expected of the operator
should be carefully defined for the scenario under consideration. In the

- FOG-M application experiment, video imagery from an airborne camera flown at
speeds and altitudes approximating the FOG missile trajectory was used to
assess the ability of operators to find military targets such as tanks,
trucks, jeeps and armored personnel carriers (APC), situated at various loca-

*tions on the test ranges at Redstone Arsenal. Military and civilian personnel
were selected to serve as the system operators. After a formal briefing which
included descriptions of the various targets and the techniques to be used to

A designate the targets, each individual was placed at the operator station for
familiarization with the video imagery, touch screen and the menu board.

*. Operators were instructed to observe the display and touch the screen with the
" probe when (1) they discovered what might be a target, and (2) when they

2. detected it to be an actual target. When the operators recognized the target
class (tank, truck, etc.), they touched the appropriate menu area. If they
were able to identify the type of tank (M60, 48, M551) or APC (M113 or Lance
carrier), the menu was again used. A reset area on the menu was also
available for error corrections. For each operator response the following
information was stored:

1. Touch screen x coordinate

2. Touch screen y coordinate

',6



3. IRIG time of the designation

4. Customized menu designation

Appendix A contains a listing of the data collection program used for the
FOG-M operator. All responses from each operator are stored, separately in
individual files on a mass storage hard disk. From this information and a
knowledge of the ground truth, the operators were scored on their ability to
detect, recognize, and identify these targets.

IV. GROUND TRUTH GENERATION

The composite video was played back and individual targets were tracked
with a video tracker in real time for ground truth generation. A program
listing for the ground truth data collection program is in Appendix C. A
hardware description of the tracker interface to the computer is described in
Appendix F. Each target ground pruth file is combined with the other target
ground truths for an individual sequence on the analog tape. Some editing or
additional ground truth was required on video sequences with large image move-
ment. Each sequence of combined ground truth was then played back with ground
truth cues around all targets to evaluate ground truth completeness using the
program in Appendix D. The picture in Figure 5 shows an output of several
cues displayed during the running of the program in Appendix D. All ground
truth sequences are then sorted into one file for use by the data reduction
program.

An alternate method for ground truth generation is to judiciously digi-
tize the analog data, and on each frame, or every few frames, and where the
target is virtually stationary, use those coordinates for that specific LRIG
time. This later process is clearly more time consuming, but in video scenes
where large accelerations and jerks are prevalent, perhaps it is the better
method.

V. DATA REDUCTION AND ANALYSIS

To make the analysis as significant as possible and to minimize the sta-
tistical error, as many samples (i.e., operators) as can be generated should
be used for the data collection. All individual operator results were combined
into one file for input to the data reduction program. Optionally, and in
addition, after each operator data run was completed, the data reduction
program can be run to show the individual operator results. Appendix B con-
tains the FOG-M data reduction program listing. The aircraft position as
obtained from Mini-Ranger data and surveyed target locations were used by the
data reduction program to calculate range to target, depression angles, etc.

S-' This information was then correlated with the seeker or camera video through
the common IRIG time recording. Appendix G shows the FOG-M results over the
entire combined data set including all altitudes and flight directions. More
specific plots and printouts of the individual altitude runs and grouped data
runs have provided more detailed information, and clearly this type of

*Mini-Ranger is a trademark of Motorola, Inc., Government Electronics
Division, Scottsdale, Arizona 85257.
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Figure 5. Picture of output of several cues displayed during the running of

the program presented in Appendix D.

grouping for each specific system type will be needed to provide the detailed

results needed. For complete FOG-M final data reduction and analysis results
see Reference 1.

VI. CUEING HARDWARE AND EVALUATING CUEING SYSTEM PERFORMANCE

The cueing hardware is capable of generating up to ten simultaneous cues.

Each cue is in the form of a box with each side independently positioned by
the computer to any point on the screen. The screen resolution for the cues
is 256 by 256. The intensity of the first four cues can be varied and the
number one cue can be optionally "blinked."
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The cueing hardware adds the additional capability of being able to eva-
luate automatic cuer performance. By using ground truth and adding false cues
to simulate the known performance of any specific automatic cueing system
operator performance can then be evaluated versus his non-cued performance.
This type of evaluation will provide a means for cost/performance trade offs.
Appendix E shows the cueing hardware schematics along with a definition of

*input/output signals. Appendix F shows and explains the computer interface
hardware for use with the cueing hardware, tracker, and touch screen.

VII. PLANNED IMPROVEMENTS

A voice recognition unit will be included in the system to augment and
* perhaps to replace the menue on the touch screen. The intent is to allow the

operator to speak the words "tank," jeep," APC," truck," or "reset" instead of
having to look at and touch the menu itself. Also, a digital tracker will be
included to help in ground truth generation.

VIII. CONCLUSIONS

An automated human factors analysis system for imaging data has been
designed and fabricated. The equipment and computer program for the data
reduction and analysis have been tested in an application requiring the detec-
tion, recognition, and identification of military targets using 26 different
operators and will be used with extended data sets for the same application.
How the video imagery is collected clearly will influence whether or not
operator responses have any significance to the -REAL WORLD." Imagery
collected to closely simulate true system parameters is obviously desirable,
along with all available ground truth for the data set. The objective of this
system is to show what system parameter trade-offs could be made to keep
system performance at some desirable level. It is clear that analysis of

* operator responsivity under specific conditions can lead to reasonable system
parameters which will keep overall system performance as high as possible.

9
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APPENDIX A

FOG-M DATA COLLECTION PROGRAM USED FOR THE OPERATOR
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I PROGRAM FOSTATS
acccccccccccccecccccccccccccccccccc ccccccc ccccccccccccccccpccccccccccccc

.43 C
4 C THIS PROGRAM WILL GENERATE A FOG-* WO1MAN FACTORS STATISTICAL DATA
5 C BASE. AN OPERATOR WILL PERFORM FOUR FUNCTIONS WHILE REAL WORLD VIDEO
6 C IS DISPLAYED TO MN TO GENERATE THIS DATA.
7 C
I C FUNCTION a - OBJECT DESIGNATION
9 C FUNCTION 2 - TARGET DETECTION AN DESIGNATION
is 1 C FUNCTION 2 - TARGET RECOGNITION
11 C FUNCTION 4 - TARGET IDENTIFICATION

I3 C
14 C THIS PROGRAM WILL DO SOME INITIALIZATION THEN WILL BE INTERRUPTED WHEN
is C EACH TOUCH SCREEN OUTPUT IS GENERATED, OTHERWISE IT WILL HIBERNATE.
is C
17
to C
is C IRIG(1)wFIRST IRIG TINE WORD
a29 C IRIG(2)mSECON9 IRIG TINM WORD
21 C IRIG(3luTUIRD IRIG TINE WORD
22 C IRIG4)1GATE SIZES OF THE TRACK GATE (TOP AND BOTTOM)
23 C IRIG(S)wGATt SIZES OF THE TRACK GATE (LEFT AND RIGHT)
24 C IRIGG)nas SITS THAT CONTAIN THE X AND V POSITION OF THE CURSOR
25 C
26 C BOXES("4) 15 THE ARRAY THAT CONTAINS THE af BOX POSITIONS
27 C LEFTqRIGHT.UP AND D ON <-- IN THAT ORDER
as C

39 EXTERNAL IOL.REAOVSLK. IOL.WRITEVBLK IOUNOECHO
21 DOUBLE PRECISION QUAD
32 INTEGER SYSS'JITFR.SYSSBIN*TIN.SYSSNISER.SYSSASCTIN
33 INTEGER*2 IRIG(6).IY(2).HDTS.UUTNUN.TM,UM.TSI.TSZ.US.LS.Ns
34 BYTE XYJY(2).TOP.BOTTON.LEFT.RIGNT.T342),LR(2)
3S INTEGER*Z IOS1(4).9LINKN.ISAVE(2).T9NP
26 INTEGER SYSOIOW.SYSGASSIGN.SYSSGZO. SYSSLXWSET. RUN
37 INTEGER INLOCK(2),IOLOCK(2).XRCHANITCNAN.TUCNAN
26 CNARACTER-15 TIME-23,NANE-60,RUNN-2,FNAME-13
39 INUIGER*2 BOXES(48)*IDAY
49 CMARACTER*IU STRING
41 COMMON/STRNG/STRING
42 COWhM/CHAN/ ITCHAN.* RCHAN ,TSCNAN
43 COMMON/COORD/XI.11.10IOF
44 COOMN/IRIGT/IRIG
45 COMMONIHNSEC/IH. IN. SIC
45 COMMoN/SOX/sOXES
47 COMMON/FLAGS/IORIGIN.IHAXY
43 COIUON/DINIT/XD.YO.XORIGIN.YORIGIN
49 E@UIVALENCK(XYI1..(Xl2),Y).IRIG()X(I)I
so EOUIVALENCE(TS(l),BOTTOM),(TB(2),TOPI.(1R14(B),TS(1)
51 EOUIVALENCE(LR(I3.LEFT).(LR(2).RIGNTI.IIRIG(4).LR(1)
52 EOUIVALENCE(IRIG2.IRIG(Z))
52 TINEo'
54 ISTATU~uSYSSASSIGN( XRAU .XRCNAM..)
55 IFI.NOT.ISTATUS)TYPE *,ERROR IN XRAI CHANNEL ASSIGN'

12



Si 1V(.U0T.ISTATUI)TYPE 0* linu If 1135 CUAMUU ASSI16'
to IFLASIl
59 INL@CK4 I)wXLOC4USUIIIIM
GO INROCKIS).UOCI 30113 46))
61 K&SVSOLKWETI INLOCK. IOLOCK. I
62 IW(.NOT.K)TYPE 0, UABLE TO LOCK 30X1S 1/0 BUFFER'
68 INLOCKI)O.0ci111641)
64 INLUCKII)ULOC4 IR1646)
65 K-SYSUMlUTI mOCK. 141.CR.)

K 1FI.UT.3)TYPE w,' DOME TO LOCK 1316 1/0 BUFFER'
67 1NLOCK4 I )3L0CI 1133304I11
Go INLOCK421miL0C49T31N64 13I11
Go KeSSSLWSITt INLOCK. IOLOCK. )
75 IF(.UOT.K)TYPE *91 hISAL9 TO LOCK 1316 110 SUPPER'
71 OPlN(UIT.3.IETTl.STAT~SwlS~)
72 TYPE *,* ENTER VIDEO TAPE BNGUER 31131 VIEWED4TAPE 1 01 2)m
73 READ4.3IVISEOT
74 so FOUIAT 1)
73 OPEU4UUT1.$Me OPIRATOR. FOG' .TYPE INEW'

77 OR FOSMT4 13.TAPE N01110, .11.1 P06-N OPERATOR DATA FOLLOV3)
73 C EsSYSUUCTIN TIN9... I
79 TYPE *,I TEST THE TOMC SCREEN FOR 1/0 KNASI...........
GO K a lY3301011(EVALMM.IAMTCGAN).
al IEVAL(ILOC( IO.EAOVSLK).ORt.LOC( IOILAOECNOIJI
32 I10SS,.sbATAZVALI),...)
93 TYPE *. TOUCH SCREEN NOW READY FOR OPERATOR INPUT.4t
84 11 12 IRIS UNIT 1N TRANSLATE??1
ob C MORI6IN05.6
as MORI6INS.419
37 YORISInu4.57
as X5-23.48
so V5.24.8
of X1e3-KORI6IN
91 osuys-YORISIN
92 CALL 310
93 1 CONTINUE
14 K$SSHI9ER(I

36 END
97 SUBROUTINE 1410
go BYTE C
99 EXTERNAL IOS.RASVLK. IOULNOCNO
I"5 EXTERNAL INPUT
152 INTEGER UYSSASSI6USSWI.ITCNANSY"hhIO.XRCNAN
1In INTEGER I0$..REAV3LK. IOUUSOCNO.TSCNAN
13 C2ARACTRIS STRING
154 BYTE DAIM 15)
in1 1NThhERM 10SIM4
INS EOU IVALENCE (DATA. STRING)
i57 COIUON/CHAN1ITCUAU.XRCNANJT3CN
in5 COUIO/SINIT/XSys.XORISIN.YORISIN
INS COMMONSTRNS/STRIN6
its COIUIOIFLAGS/fORIOIN, 13131

13



113 DATA IORIGIN/l/eINARVI1/
lit K a SYSORIO( EVALI5) .SVAL(TSCNAN) ,SVAL( ELOCE IOLRASDVSLK) * 1053.
113 IINPUT9C.
114 2 SATA4l3,ZVALCIS).,,.
lit RETURN
M1 END
i17 SUBROUTINE INPUTIC)
III SYTE C9XVM2
119 EXTERNAL IOS..REAVSLK.IOULNOECNO, IOLMRITEVSLK
£21 INTEGER SVSOIOV.ITCNAM.XtCNAN. bOSN..NOCNO. SVSSETIWR
121 INTEGER SVSOIO.SVSVJITFRTCNN.SYSSSINTIN

.4'122 DOUBLE PRECISION OUIAD
123 INTEGER62 IRIG(6),1Y(2)NDTUD,TN.UNTN.UN,T519T52,US.LS,NS
124 1NTEGER*2 ISAVE12)
125 CNARACTER*16 STRING.TINEO16
126 ITEGER'2 BOXISt 5)
127 INTEGER*2 1015(4
12 BYTE DATAI A3a)
129 C TNESE PARAMETERS ARE LARGER THAN TNE SCALE FACTORS SO VOW CAN
135 C GO OUTSIDE TUE RASTER AREA ALSO.
331 CWO /iIGT/IRIG
122 COMNNO/CNAN/ITCHANNRCHANITSCMAN
133 CONNO/DINIT/XD,YS,XORIGIN,YORIGIN
134 COMINONICOORD/MoY.IIOF
13S COMMON/509/8011ES
136 CMUINSTRNG/STRING
137 COhhINNWSCI1N'tNSEC
133 COMMO/FLAGS/IORIGIN. IANY
129 IU IVALENCE(DATA, STRINW)
145 uu c ii EOIAECEIIE) xvin i
141 C TYPE *9' ENTERING AST INTERRUPT ROUTINE4
142 iaioF-i
143 IBADV-#
144 eCCeCCeCCcccccCCCcCCCeCCCCccccccc ccCCCCCCCCCCCCcCCCCCCCCCcCCCCcCcccCCCCCCCCCC
145 C
146 C
147 C TNIS PROGRAM READS TUE TOUCH SCREEN DIGITIZER PUTS THE CRT
149 C COORDINATES IN COMMON /COORDI
149 C

let 776 K.SYSSOIOWtZVAL(4).VALXRCAN.EVALXLOC( IO.AEDV3LK) 3,1015.9,
12 1 IRIGQl,EVALfl23,...)
153 IFI.NOT.K)TYPE *o* ERROR ON SVSIO READING 1116 TINE'
154 IFIIRIG13))THEN
355 imBIADv.EO.1)G To 776
i5& IUADVaI
its 157ES15),,DYNIE
Is$ I' INVALID IRIG FROM VIDEO TAPE')
148 GO TO 776
.161 ENDIF
162 i3IIBAV.EO.CALL U10
313 NOuISNFT(IRIGI1),-12)
164 TDwlAND(ISNFT(IRIGf1),-8).1F1X1

.9 14



led6 TPOIAnc laI),11.28M)
167 WNmIUNFT( IRIS(Z1.-12)
160 TN.IANO(ZUNFTIRIS().4).'7'O)

178 TNiAS(IHFT(IRIGI2).-2).,FN)
171 ISAVIE(1I.IANI(ISNFTtIR1S(23.2).*C'R)
172 ISAVE(2IISNFT(IRIGM.I-14)
173 USwIOR(13AV141),1UAY1E(2)3

-174 TSwIAMU(ISNfT(IRIG(2).-1).'XI
* ~~~~~~~176 SIUIS T(RS2.2FK
*177 NWAYNINSNo# W TW.UW

176 INNTNO19.UN
179 unNTme9.UN
to UUCsLOAT4TSI&A*9.U)FLOAT(T3)/1..FLOAT(LS)1199.
1e1 1.FLOAT4NS/1411F.
182 799 I.USW1AITFR4ZVALIS))
1S3 tV4.NOT.K3TYP*,' ERROR 00 WMTFR IN AST ROUTINE. #G-
104 0,1COMI 14.791 SRN.R723V
Is$13 791 FOR"TII.F6.2,23.U6.2)
led I CONTINUE
Is? C WRITKS,03X.,S,XORIGIN,Y@RIOIU
Ids 3 FOIII6T1 Xu'F5.2.1 Y..FS.2.1 XWe.FS.2. XORIGIU-'.FS.2.
Its 11 YORGIWmF.2
log IFIU-XORIGIU.E.9.82TIN
191 X611.8
362 go GTO 23

194 XVI V-YOR1IUIO.E.9TN

196 60 To 25
197 EShIF
Igo 116254.1MOM/(-NORI6IN11)
199 Ye242.1(f 4Y -YOR1SIN)) I
an9 GOTO 21

* ~291 as II-OSONN.95TI

283 ELSE
294 Tw.&.

296 C WitiTE(I I)N.Y.33.RISIU.YORISIN
2s? is FORNAT41 3.,F5..'Y-F18.2.1 Xbo.F9.2.1 SORISIN..F5.2.
29 P' YORISIu,'FS.2)
in6 C 246.*203.-U. WICN ARE TUE NMX N AND NIN K VISIBLE OF TE BOX
aim C 241.wM5.-12. WNICH ARK TNE NARY AND %INYV VISIBLE OF TUE RON
211 to IVY.T.264.)THIN
212 II.E6.ASNL.6.IIE
213 VRITt4Z2.63 )X.Y.I&AY.1,IM.S1C
214 WRITEI6.61 3U.YISAY.1NIINSC
21561 OIITI.S2I..25.2s1,'1....
216 1' TRUCK RECOGNITION')

'p217 GO To 26

219 IMI.99.167..AN.N.LT.27.ITNIN
229 WRITE( 1,62)N.Y.IDAV.EU,ISIe

15



ta 221 ITI(6.62)X,Y.IDAY. KU. 113C

223 11 airp RECOGNIKTION)
224 NO TO 26
221 111SF
226 IF( X.61.237. )TKhI
227 XG255.

*220 7.25S.
229 WRITh 1Z.6311Y,tDAYV,INI2C
220 WStTI(6.63)X.Y, ISAV.,IN,8KC

232 V' 0***** RKS9T ft600*)
22 G0 To 26
224 (11SF
231 IF(Y.LT.356. )THEN
2 IF(X.LT.27. STI
227 VRIT9(I2.U3)X.Y.IMkV.IN,IN,SC
23 WITC( 6.GSSX..IDAV.IN,IM.SC

245 V TAMK ECOPITIOU'1I
241 90 To 26
242 1S
244 WRITIKt12,6U)X.V,IDAYIH,IN.SC
246 WITCC6.653.Y.IDA?.IN, 11.SC
246 Go FRA(3F..IF.,6,II1..2I.62
247 1 1Arc 01ECIUITION I
240 co TO 26
249 1MoiF

211 tF(V.61.V6..AUS.Y.LT.3G4)TUIU
212 IFIX.LT.27. STNCE
203 WRITKI 2.G4lX.Y,I§AVIN,tN.SfC
264 WITlf6.6451,V,IDAVINqIH,$tC
261 64 FSMIXF..XF.,X1,,ZaS,.62
2S# V' MW IDENTIFICATION')
257 Go To 26

219 IFtX.61.2?. .ANS.N.LT.94.?)TICI
265 WhITls 12.GS)XI.?.IM.IM.IN.SC
261 W11T9(G,SU)XY. NM?. IN. INf.tC
242 66 FIAIXF..UF..tI.%2r1,s.62
263 V *112 l3CUTIFICATIOW)
264 go TO 26

267 IF(Y.6E.3G4..ANS.Y.LT.236. 51THEM
260 IF(X.LT.27. STI
269 I~tIEf6611V,IAVlIN,ESC
271 116656Y1ANI.t
272 V 946 KsEITIFICATtONOS
273 60 To 26
274 913F
US5 KF(K.6E.27..AIU.N.LT.94.71TWER
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279 Is LANCE CARRIER IDENTIFICATIOUI
2am go TO Is
Sol ENDIP
2S! ENDIF
262 IM(.6E.296. IN
29A IF(X.LT.t7. lINEN
236 WRITEE 32*69)X,YISAY,IN,IN.SEC

267 Do FRA(NF..XF..S,2u1.'1,.62
263 V M61t IDENTIFICATION')
269 60 TO 26

291 IF(X.GE.27. .AND.X.LT.94.7)TNEU

294 C LANCE CARRIER 10 AGAIN
366 60 TO 26
2go EMORY
267 EMORY

296 WIT(l25613.YIDAY,tN,IN.SEC
leg WIT(6.562E.V,IIAY.IIN,XEC

SIPS Is OBJECT OR TARGET SESIGNATIONI)

394 BOXISE2)mE
296 SOXS(2).E
296 9SNES4).
297 BOISMax-1.
23 IFIBOXES(1).LT.E)303E6(5)SAN(IXESIU),277O0)
9 IF(BINSMS.LT.1)BONESRU)1

six IFISOXE(1.GT.2o4)BS (6)w254
311 IOXESI6)OXO..
312 ItBOXES(6).LT.B)SOXES(6)aIANSIBOXE3(6). 27710)
313 1Ff UONESE6).6T.2S4)oOMEI(6)ms254
314 BOXESMO).-1.
35 IF(SOXES(7).LT.9)SOXES(7)sIANS4SOXESt7). 27710)
316 MY(OXES(MMLTIM)OXES(7101
37 IY(BOXEs(7).ST.242)IONIES(7)0242
M1 BONES(o)NuY..
316 IFESOXESII).LT.U)IOXE(3)uAN(OXE().2377O)
SZE IF($0X1S($).Gr.242)BOXES(6?m242
221 C WRIT(6,1S1)SOUES(5).SOXES(6),S@NE(7),§ONES(3)
322 1111 WOR)4T419.442X.06))
323 I.EYEAITFR4 EAL( 4))
224 I1f.NOT.K)TIPE*,' ERROR ON WAITFR IN AST ROUTINE, 04s
225 K a SYSSDOOE VAL( 4), IVALI IRCN I * VALM LC O6...MITVILK).
326 11082.9,,SONES1),XVAL( 001,990
227 low CONTINUE
32 CALL VIO
2 RETURN
225 772 TYPE * ERROR IN DECODE OF IKE DIGITIZER OUTPUT,
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331 ~K * YUSIO4IVAL(U) .IVAL( TUCIN I .IVAL(fL0CI WL.RAWVLKI I 1061.
32 lee

A 2233 2 DTAMMUAL(WesI.. )
334 60 To 799
336EN
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APPENDIX B

FOG-M DATA REDUCTION PROGRAM LISTING
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I ccccccccccccccccc~ccCCCCCCC=cccccccccccccccccccccccccccccccccccccccccc

2 C THIS PROGRAM READS THE C.ATVS3OPERATOR.TOT FILE WHIICH 1S THE
4 C CONCATENATES OPERATOR.FOS FILE$.
5 C
6 C THE NINI.SAT FILE CONTAINS ALL THE ATVS MINIRA5SGER DATA FOR
7 C SEOUENCE I THROUGH SEIIENCE I$.
I C
9 C THE GROUUS.FFF FILE CONTAINS ALL THE GROUND TRUTH TO DATE ON TUE
Is C EIHTEEN SEQUENCES. THIS FILE 1S SORTED BY TOTAL IRIG.
11 C
12 C
12 C BEFORE RUNNING THIS PROGRAM THE OPERATOR.TOT FILE NEEDS TO BE
14 C GENERATES USING THE FOLLOWING COMMAND IF IS DOESN'T ALREADY EXISTs
Is C
16 C SAPPEUS OPERATOR.FOGI* OPERATOR.TOT

to C THIS PROGRAM VILL TAKE THE OP ERATOR.TOT DATA FILE AD GENERATE
is C MEAN DELTA T'S AND STANDARD DEVIATIONS ETWEENt
28 C
21 C 3. - OBJECT DESIGNATION AND TARGET DETECTION
22 C 2. - TARGET DETECTION AND TARGET RECOGNITION
22 C 2. - TARGET RECOGNITION AND TARGET IDENTIFICATION
24
as C 4. - OBJECT DESIGNATION RANGES HISTOGRAM
26 C S. - TARGET DETECTION RANGES HISTOGRAM
27 C G. - TARGET RECOGNITION RANGES HISTOGRAM
28 C 7. - TARGET IDENTIFICATION RANGES HISTOGRAM
29C
35 C NOTE# 4 THROUGH 7 CAN ONLY BE DONE ONE AT A TINE BY
31 C SELECTING WITH THE SPECIFIC CALL TO NISTZ GELOW.
22 C
33 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
34 PROGRAM REDUCE4
35 LOGICAL*I OBFLAG.ORFLAG*OIFLAG

27 REAL NOELTADI 459).HDELTARt(4555).HDELTAI(45f91.NDELTAO( 4555)
39 BYTE ITANKlO(4555),ITANKIR(4555.ITANKII(4555)
39 C

45C NDELTAO, IS THE DATA ARRAY FOR THE HISTOGRAM OBJECT DESIGNATION RANGES
41 C NILTAS It TNE DATA ARRAY FOR THE HISTOGRAM TARGET DETECTION RANGES
42 C NSELTAR IS THE DATA ARRAY FOR TNE HISTOGRAM TARGET RECOGNITION RANGES
42 C HDELTAI IS THE DATA ARRAY FOR THE HISTOGRAM TARGET IDENTIFICATION RANGES
44 cccccccccccccccccceCCCCCeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
45 PARAMETER ERRORNINtul.5 IALLOWASLE MINI RANGER TIME DELTA FOR RANGE CALCULATIONS
46 PARAMETER MAMI-SUM5
47 CNARACTER*48 TE.XT.NAMEQ5.TAPE'4B.COSE'2,NAEII1
46 INTEGER*2 IDAY,TIDAY(NEHI ).SEOS(IS).ALTT(3)
49 INTEGER ALTS(4).TANKR.APCR.TRUCKR.JEEPR.MB5IS.N4UID.NS1ID.N1I2ID
Us INTEGER LANCEID,RESETS.FRECOG.FALSEID.FRECOGF.FALSEIDF
al INTEGER WTANKR.WAPCR.WTRUCKR.WS1EPR.E6ID.N46I.S.'61IS,YN110
52 INTEGER WLANCEID,ITARGETY
92 BYTE TINHMl),TIH(NENI),IN,IN,VALID
64 REAL TSECIHEHI ).TX(NEH1 ).TYINENI ).TZ(NENI)
61 CONMN/COUNTS/lFsEO4.IFSEOI2. IFSEOI7.SEOS.
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15 CONWU/TAUKS/KTANK( 1hI,YTAMK( 15J, ITOTALT
57 C ALTSM£ ARE THE 32S AND 39 RUNS
56 C ALTUIZ ARE THE off RUNS
93 C ALTSMS ARE THE $2S AND 635 RUNS
of C ALTSM4 ARE THE RUNS NOT COVERED BY 1 .2. OR 3
61 DATA ALTS/4'SI .ALTT/325.SS9.S/
62 DATA XTANK/1735..1746.,1713..1772..£325..£974.S.2E25.5.2972.2.
63 121W5.,972.93..973.,93.1
64 DATA TU-2.-1.-1.-1. -4.-2.-2.-2.12.
65 1-327..-276.9-231I.e-19S.I
66 CALL GTRUTNIIDAY.IN.IN.SEC.R.Y.VALID.ITARGETN)
67 C TYPE *.* ENTER FILE NANE.(I.e. OPERATOR.TOT)'
Go6 C REAO(S.56NANE
go so F@RNATIA)
75

*71 UN%'C.ATVSOPERATOR.TOTI
72
73 OPEU(UNIT1I2.NA N ETYPEsOD1.111ADOMLMINARED)
74 1212 FORMAT(S)
7S NEI=NINI.DAT'
76 TYPE so' READING UNFORMATTED NINI RANGER DATA FROM FILE *,NAMI
77 OPEN(UNIT3g.NAMEUNAME£.TYP~emOLD *FORMo'UNFORN4ATTEDI.

76 £SNARID.REAOONLV)
73 ILON
off 169 READ 411END4SSS.RRe545) IDAY.INIM.SEC.X.Y.Z
@I C WRITE(G.155f)IN.IN.S9CqX.VoZ
02 155" RT1,2s1.s,623.(311)
83 ILwIL#£
14 IF(IL.GT.NEN£)
Is ITYP *.' ERROR INARRAY DIMENSIONS. MIAKE MINI BIGGER IL-,.IL
06 TIDAY(IL).IDAY
67 TIN( IL IIN
as TIMIILI-IN
Do TSEC( IL ISEC
to TMEILl-K
3 TYf IL laY
9 2 TZ(ILI-Z

94 546 TYPE so' ERROR ON KINGAIR MINIRANGER DATA READ -,IDAY,IM
36 STOP
36 4156 TYPE *.IL** MINI RANGER DATA READ SO LETS GET ON WITN IT.'
37 C READ(It.67)TAPE
3o 67 FORNATIA)
33 C TYPE -,TAPE
in5 VANKRON
18I WAPCRw-E
152 WTRUCKROS
193 WIEEPR-S
154 WMEIDSN
INS UN410DS
M5 W11310-9
197 MNSSIIDS8
Ifil WLANCE ID-S
lei POPERO-S
Ila IMDELTAO&N
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III INSELTABON
132 IMIELTAROB
13 IVOELTAI-f
114 I&COUUTU
all *ELTAD-M.S
116 DELTAS.5.
117 IRCOtUT
iII SELTARB5.8
119 OELTARSw-El
125 IICOUUTuZ
121 IELTAI-U.8
122 *ELTAIS-8.8
123 FRECOSF-f
124 FALSEIIF-Z
12s FRECOG-8
126 FALSE 15-N

1 27 TANKS
126 APCRwZ
129 TRUCKRoN
135 .ZEEPROS
121 Nagle=#

122 N1131055
134 LANCE IS-8

121 RESETS-U
137 1091K-U
ISO OTIME-777777.
339 RTJNE-777777.
145 1 IEAO(12.66,ERR=76?6.EUS-777)X.YISAY.INN.IWNSEC.TENT
141 10IO~NSIOPIN41
142 48 FRAIXF..XF..X,2I.21.21,63A
143 C VRITIE(6.663N.Y.ISAY.INN.ZNN.SEC.TEXT
144 CALL GTRUTNhIAY,INN.IIU,SEC,X.Y.VALIS.ITAUKI)
141 COOsEXT(223)
146 ISSEAACN&IUSEX(TEXT.11DIENVI)
147 194 .bT.VALID)THN
146 C WitITIMS.66X,Y. WAY. INN. IhhN,SEC, TINT
149 GO TO I
I1 if [IF

152 C
152 C RESET ERROR IN OPERATOR.FOR FIX. OFERATOR.FOR HAS ALSO REUN FIXED
154. C
115 IF4COSE.E@.JE9.AS.X.EO.255..ANS.V.EQ.211.)COge-'**

157 IF(COEA.O.*3 EN
M5 R1SrETSwRESfTS*I
159 C ITANKINN
315 go TO I
161 INSIF
162 IFI ITANKI.E0S.AUO.VALIS.E@.3)TUEK

164 FRECOGF-FRECOSFl
165 ELSE

* 22



* 66 FALIEIDF&FALSEIDF.1
167 ENSIF
log 90 TO I
lot ENDIF
179 T1IME mFLOAT( IDA-2)'.G9.*'69.+
171 IFLOAT( INN )*5.'65. FLGAT( INw 1669.+3C
172 C WUITE(6.611)X.Y,IDAV,IH.INN,SEC.TEXT.ITANKI
173 G1 ONTI.62IXF..XIX1.Xs21.62A6.2
174 IF(CODE.E.**B*TEN
175 C TYP1 *,' VALID TARGET DETECTION'
17S IODELTADmINDELTAD4'l
177 INDELTAOsINDELTAO+.3
179 C TVPE*.'IDELTA.I.INbELTA.*ITANKII.ITANKI.*TINE-I.TIME
3 79 ITANKIDIINDELTAD)u3TANKI
UR NVELTAD(INDELTADW-INE

1I IF(ASS(TIME-DTIME).LT.19. LiNEN
1:2 DELTADeDELTAD*( TINE-OTIME)
183 DIELTADSuDELTADS.( TIME-DTINE )'2
164 IOCOUNT. ZOCOUNT. I
ll ENDIF
1og DTINEwTINE I TARGET DETECT TIME
187 IIDAYIDGAV
is1 go TO 1
tog ENDIF
19 IF(COE.E.TA.oR.CO.Eo.,AP.oR.COE.E.TRI.OR.CODE.E.JE LiNHEN
191 IF(IDSEARCN.NE.9)GO To IS
192 INE-TIN4E
193 C TYPE eo. VALID TARGET ICOGNITIO)' 1**"
134 ENDIF
111 IFICOI.E@.'TA*)TNEN
log IF(ITANKI.E@.Z.@R.
197 1 ITANKI.EO.3.0a.
199 1 ITANKI.90.4.,OR.
199 1 ITANKI.EO.9.OR.
25 1 ITANKI.Ea.15.OR.
251 1 ITANKI.EQ.11.OR.
292 1 ITANKI.EO.12.OR.
292 1 ITANKI.Ea.13)THEN
254 INDELTARmINDELTAR.1
2511 NOELTAR( INDELTAR 1-TINE
286 TANKR&TANICR+3
297 ELSE
251 WTANKR-WTANKR*1
253 90TO It
219 ENDIF
211 GO TO2
212 ENSIF
213 !FCODE.EO.*AP ITNEN
214 IF(ITANKI.EC...OR.
211 I ITANKI.Ea.4.0R.
216 1 ITANKI.EO.9)TNEN
217 IN1DELTAR-INDELTAR.1
all HDELTAR( INDELTARLeTINE
219 APCR-APCR*1
229 ELSE

* 23



*221 WAPCRoAPCR*1
222 6010o11
223 ENhF
224 go0TO2
225 ENDIF
226 IF(CODE.EQ.'TR )THEN
227 IF(ITANKI.EO.7)TNEN
223 IHDELTARoIMDELTAR.1
229 NDELTAR( INDELTAR )eTINE
225 TRUCKR.TRUCCR.1
221 ELSE

*222 WTRUCKRwVTRUCKR.1
*233 G0OTO It

224 . 110W
225 6010O2
226 E551F
237 IF(CODE.E@.1l3fl'HEN
226 IF(ITANKI.EO.G)TNEN
239 INDELTARe1HSELTAR,1
245 NDELTAR(INIDELTAR)-TIME
241 IEEPR..2EEPR+1

*242 ELSE
242 WJEEPR-.JEEPR.1
244 60 TO 11
245 ENDIF
246 go0T02
247 ENSIF
246 go0T015
249 2 IF(AISITIME-ITINE).LT. 15. TNEN
255 DELTAR-OELTAR*( TIME-OTIMt I
251 ITANKIRt INDELTAR)*ITANKI
252 IRCOUNTaIRCOUNTt1
252 DELTARS.DELTARS+(TINE-DTIME )002
254 ENDIF
256 GO TO I
256 11 FRECOGaFRIECOG.1
257 C FALSE RECOGNITION OF AN ACTUAL TARGET

259 is IF(COOE.E.mS.0R.COOE.E@.IN41.0R.COSE.EO.M5S.R.CODE.E.
265 1M1l.0Q.CODE.EO.'LA')TNEN
261 ENDIF
262 iF(cooE.Ea.,Ms ITNEN
263 IF( ITANKI.EQ.2ITNEN
214 M69ID-MUID.1
26S INDELTAI-INOELTAI.1
266 NOELTAIt INDELTARIunTIME
267 ELSE
263 Wpo5II-WNG5ID.1
269 G0 TO 12
275 uhDF
271 60 TO3
272 ENDIF
273 IF(CODE.EO.*N4')TNEN
274 IF(ITANKI.90.5.OR.
275 1 ITANKIl. 5.01f.O
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276 1ITANKI.Ea.1l.0R.
277 1 ITANKI.EQ.12.0R.
278 1 ITANKI.Ea.13)TNEN

261 M4910-#44810+1
232 ELSE

264 G0OTO012
261 INDIF

267 INDEF
266 IF(CODE.Ea. N45')THEN
269 IF(ITANKI.Ea.3.OR.
295 1 ITANICZ.90.4)THEN
291 IHIELTAI.IHOELTAI.1
292 HDELTA1I IDELTAI )-TINE
233 NS&hIDONBG110.1
294 ELSE
295 WNMS11D.UMS51Il0.
296 40 TO 12
297 ChOIr
296 GO0TO3
299 CIF
no5 IF(COOC.10.'M1 * TNEN
3"I IF(ITANCI.Ea.1.oR.
252 1ITANI.EQ.B)THEN
23 INUELTAIaIHDELTAt.1
254 W1DELTAI( INDLTAZ 2-TIME
251 M1131DeMI1310+1
356 ELSE
257 lWM1131O-WMlli3iD.
258 40 TO 12
259 tIF
219 GO0T03
321 ENDIF
212 IF(coOE.ta.'LA')THEN
213 C TYPE *.CODCs.COC.' ITANK.ITANKI
214 MF(TANKI.Ea.9)THNM
311 . NOCLTAIOINDELTAI.1
216 IIDELTAIC IODELTA! 2-TIME
317 LANCE JO-LANCE 10+1
216 ELSE
219 'LANCEIDoWLANCEID.1
225 GO0T012

222 GO0T02
223 CIF
2Z4 g0 TO is
325 3 IF(ASTIME-ATE).LT. 15. 2763
226 IELTAI"DCLTAI+(TIM4E-RTIM[)
227 ETANKIIE INDELTAI)PITANKE
326 IICOUNTelICOUNT.1
323 0LTAISDbELTAIS.(TINE-RTIHE)*2Z
330 INCIF
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231 60 TO 1
32 12 FALSSID-FALSEID.I
33322 C WRONG IDENTIFICATION OF ACTUAL TARGET
224 0 TO 1
221 Is TYPE **CODE
336 STOP ' ERROR ON CODE#
237 777 CONTINUE
221 IOPIN-IOPIN-NOPER
32 WRtITE(6.37676)TANKR.WTANKR.APCRVAPCR.TRVCKRWTRUCKR,JEEPR.WEPRo
345 IN65ID.WN65iD.N49iD.WN4810.N661ID.W56lID.N12IDWNI12ID,
341 ILANCIt.WLANCEID.
342 ZRESETS.NOPERJIOPIN
243 37676 FORMAT(IX.'NUMBER OF CORRECT TANK RECOGNITIONS.15.4X.
244 lUWRONG-,I5./,
245 1 IX.'NUMBER OF CORRECT APC RECOGNITIONS-*.[U,4X.
346 2'WRONG-1.IS,.
247 2 IX.'NUNIER OF CORRECT TRUCK RECOGNITIONS.19.4X.
349 31WRO4QG..IS./.
249 3 IX.NUMBER OF CORRECT JEEP RECOGNITJONS-...X.
359 4'WRONGw.I.//.
251 4 IX.NUMBER OF CORRECT HMU IDENTIFICATIOUS-1.I5.IX.
352 4'WRONG.',IS.I,
353 5 IX.*NUMBER OF CORRECT M48 IDENTIFICATIONSm'.15.IN.
254 S1WRONQG.IS.
255 6 IX.NUMBER OF CORRECT MIII IDENTIFICATIONSo.II.IX.
256 G6WRONG-'.1U./.
257 7 IX.*NUMBER OF CORRECT M113 IOENTIFICATIONS.I6.IX.
3567RNG45/
259 3 1X.-NUMIER OF CORRECT LANCE IDENTIFICATIONSe.II.IX.
368 61WRONGm1.IS./.
361 1 IX.'NUMBER OF RESETSw1.II./.
262 1 IX.'NUMBER OF OPERATORS-*.Is.
262 1 IX.'NUMSER OF TOTAL OPERATOR RESPONSES.',II5)
264 WRITE(I.47676)FRECOG.FALSE1D,FRECOGF.FALSEIDF
265 47676 FORMATt I X.
266 INUMBER OF WRONG TARGET RECOGNITIONS ON ACTUAL TARGETS-.
267 ills,.
363 2 IN,
369 I'NUNSER OF WRONG TARGET IDENTIFICATIONS ON ACTUAL TARGETSO.
378 2116./,
321 4 1X,'NUMSER OF FALSE TARGET RECOGNITIONS *I5I
272 I IX,'NUMUER OF FALSE TARGET IDENTIFICATION$-*.Ilf)
273 WRITE(6,17676)IFSEQ4.IFsE01:,IFSEOI7.gII.SEOS(II).11-1.16).SEaS(191
374 17676 FORMATI IX.' DESIGNATIONS FOR FALSE TARGET SEQUENCE 40*.II./.
375 I IN.' DESIGNATIONS FOR NO TARGET SEQUENCE 13-1,15./.
376 2 IX.* DESIGNATIONS FOR NO TARGET SEQUENCE 17-'.5
377 3 6I~X SEQUENCE '.12o' DESIGNATION COUNT.'.I1N).
278 4 /.IX.*OUTSIDE GROUND TRUTH II.IM
279 IFE IDCOUNT.Ea.9)THEN
335 TYPE 0. NO DETECTIONS'
261 GO TO 116
362 ENDIF
32 DELTADO-DELTAD/FLOATE IDCOUNT)
364 IFt IDCOUNT.EQ.1I)TNN
261 WRITE(S.912)DELTAO
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- - . a.. a .. ~ '. 77 W .. * W . - *. -- - & .

386 911 FORNAT(IN.'0ETECT TIME FOR THE SINGLE DETECTION-'.F7.3)
38? 9O TO 1556
368 END!,
349 SD.SORT((DELTADS-(FLOAT( IDCOUNT)*DELTADD"*2) )/(FLOAT( IDCOVNT)-I.S))
39 VRITEI 6,555 DELTAD.IDCOUNTSD
391 se5 FORMAT(IX,'NEAN DETECT TINfw'.F7.3.1X.'SECONDS.,IX,
322 OO.5 ETECTIONS'./.1X.'WITN A STANDARD DEVIATION OF'.
393 ZF7.3)
394 1566 IFIIRCOUNT.EO.5)THEN
395 TYPE f.' NO RECOGNITIONS'
396 60 TO 1157
397 ENDIF
366 BELTARRaDELTAR/FLOATI IRCOUNTI
399 IFt IRCOUNT.EO. 1)THEN
455 WRITEI6.913)DELTAR
451 913 FORMAT(IX.RECOGNITION TIME FOR SINGLE RECOGNITION.I.F7.3)
452 G0 TO 1557

454 SO.sgRiT( (SELTARS-(FLOAT( IRCOUNT)*DELTAR*0 2PJ/(FLOAT( ZRCOIINT)-l.8))
455 WRITEE 656)DELTARR. IRCOUNT.SD.
456 S56 FORNAT(IX.'NEAN RECOGNITION TlINw*,FIS.3.1X.'SECONDSI.IX.
457 ION'.17.* TARGETS*./.1X.'VITH A STANDARD DEVIATION OF'.
456 2FIR.3)
42,9 I157 IF(IICOUNT.Ea.&)THEN
415 TYPE *. NO IDENTIFICATIONS.'
411 GO TO 1558
412 ENDIF
413 DELTAIluSELTAI/FLOAT( IICOUNT)
414 IF(IICOUNT.EO.I)THEN
415 'RITE16.914DSELTAI
416 914 FORNATE1K.'IDENTIFICATION TIME FOR SINGLE tD-',F7.3)
417 GO TO 156
41S ENDIF
419 UOuSORT((DELTAIS-(FLOAT( IICOUNT)ODELTAII"*2) 1/EFLOATE IICOUNT)-1.8))
425 WRITE(6.567)DELTAII.IICOUNT.2D
421 517 FORNAT(IX.N"EAN IDENTIFICATION TINE-l.FI9.3.1N.lSECONDS,.IX.
422 1*ON'.17,' TARtGETS'./.IX.'UITN A STANDARD DEVIATION OF'.
423 ZF15.3)
424 1556 CONTINUE
42S CCCCCCeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
426 C
42? C 1. OBJECT DESIGNATION TINES
42. C 2. TARGET DETECTION AND DESIGNATION TINES
429 C 3. TARGET RECOGNITION TINES
43# C 4. TARGET IDENTIFICATION TINES
431 C
432 C 1,2.3 AND 4 ARE ALL CORRELATED WITH MINI RANGER IRIGS TO CALCULATE
433 C RANGES. GROUND TRUTH TELLS .19 WHICH TARGET TO CALCULATE THE RANGE
434 C TOO. THE VARIABLE ITANKI CONTAINS THE ACTUAL TARGET NUMBER THAT
435 C WAS DETECTED.
436 C
437 CCCCCCCCCCCCCCCCCCCeCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
436 00 3223 IPLOT-.3
439 DO INITALTS.I.4

440ALTS( INITALTS )*5
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442 INCOUNTSE

443 Cecccccccccccccccccccccccccc
444 IFI IPLOT.EO. i)IKNDDILTAD
445 IF(IPLOT.EO.2)1ENDD.!DELTAR
446 IMt PLOT.EO.2IINDIHDELTAI
447 C IENDO-INDELTAR 1
446 CCCCCCCCeCCCCCCCCCCCCCCCCCCC
446 0£ II.IENDD
4685 CCCCCCCCeccccccccccccccccccc
451 IFCIFLOT.EO.I)TMEN
452 STIMEaNIELTAD(l)
453 ITANKI&ITANKZII I
454 C TVPE*.IOETECTbON PLOT ITANKI-*,ITAUKI
455 ENDIF
456 IFI IPLOT.Ea.z)TNEN
457 STIMIEONDELTAR( I)
41 ITANKIsITAUKIR(t)
459: C TYFIO.*REC06 PLOT ITANKI-,.ITANKI
465 INDIF
461 IF(IPLOT.ta.3)THEN
462 STIMEuODELTAI(l)
463 ITANKI-ITAUKII(l)
464 C TYPEO.'10 PLOT ITANKlauITANKI
465 ENDIF
454 C STIMEONDELTAR(1) 1
467 CCCCCCCCCCccccCCCcCCCCCCCec
466 DO S 3mI.IL
460 TXN.-TIN(J)
478 T1NJ-TIMI3)
471 TINEMINIFLOAT(TIDAY J)-2156.6.*65.+
472 1TII4I*6.*6.+T1N*65.T3EC(.I)

*473 IF(TINEMINI.LT.STINE)GO TO 5
474 IFITINEMINI .GT.STZME.. 36 TO 7722
475 C TYPE*.' TIMEMINI-.TIMENINI.1 STINE-'.STINE.' DIFFal.
476 C IANS(STIME-TINEMINI)
477 IF(J.G.T.l)THEN
478 ITtHMaTI(J-1)
479 ITIMN.TIM(.i-1)
455 ITDAYZ*TZOAV(J-11
461 SNTINE-TCVTE ITMAV2,ITtNN.ITRMN.TSEC(J-1))
482 C TYPE *.ISMTINE-STIME TESTlNG.SNTlNE-STIM4E.ISNTIKEU.
463 C I SNTIME.ISTIMEnu.STIME
464 IF(ASSI SNTINE-STIME)I.LT.ABS( TIMEMINI-STlNE) ITNEN

465Zf(ASS(SMTIME-STIME).GT.ERRORMINI 360 TO 7722
466 J--
467 GO TO?7
468 END IF

499 ENDIF
495 52 ITIHNTINl(J*I3
491 tTIMm.TINI.#Il)
492 ITDAY2wTIDAYWI
493 ISTZMEuTCVT( ITDAYZ.ITtINITINN.TIEC(J.1)3
494 C TYPE *. TIMEMINI-STIME TESTING.TIMENIUI-STIME
495 IF(ASS(TIMEMINI-STIME).GE.ABS(STIME-SSTINEI)GO TO S
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496 lF4AB5ETINENINI-STINE).GT.ERRORNINt)6O TO 0
497 C IRRORMINI IS USED AS A MAX ERROR ALLOWED FOR USABLE MINZ SANGER INFORMATION
496 J-j
499 7 TIH.2.TIN04.)
we5 TIN3-TIH(J)
Sol TINENINIuFLOAT(TIUAY(JJi25)6.5.".*
552 ITIHUGf.06U.TI3SNf.TSEC(JJ)
S82 TERRORmAIS(TIN4ENINI-STIME)
554 IFITERROR.4E.ERRORMINI)GO TO 7722
595 C TVPE*.J-o.J3.TX(3).TX ).VALD-.VALI.ITAKI-.ITANKI.
SSG lI6I-.TINI33).TI(J).TSEC(J1)
587 C TYPEO.YVTANKuYVTANK(ITANKII.IIL-.IL.
ago l'0ELX=u.DELX.*DELY-.DEL.XTANK.XTAKITANKI)

5159 SELX--XTANK( ITANKI )*TX4( J3
sit SELYw-YTANK( ITANKI.TYj).1
512 *ELZ-525.*.254 IOEFAULT ALTITUDE FOR FALSE TARGET RUNS ETC.
512
514 C TYPE .11. STINEo.TIE.TIEINIU.TIENINI.I SSTtIME.
515 C ISSTINE.' 5NTIMUn.S4TIME.'TX(J.J)..TX(JJ).'T(JJ~a'.TY(JJ3.
316 C 23JJ-'.J.IITANKI-'.ITANKI.,DELK.l.DELX.*DELYw.DELY
517 IDAmi

519 IF(S1IME.G[.TCVT(21S.1l.S.I2.)
525 I.AND.STIME.LE.TCVTI215.1S.56.12.136))TNEN
121 DELZ-.3S48*026.
122 421 ALTS(23.ALT$43I*l
523 IDA-#
524 GO TO 1999
521 ENSIF
525 C 5102
627 IISTINK.GK.TCVT(216I5.25.2S4.)
523 I.AND.STINE.LE.TCVT(hI5.15.25,44.858))TNEN
529 IELZ-.38481225.
535 C GO TO 6 1 *Owsw FOR SELECTIVE ALTITUDE PLOTS
531 436 IDA-#
S32 ALTS(1)nALTSCI)+I
523 GO TO 1999
134 ENDIF

536 IF(STIME.GE.TCVT(2I6.15.45.%f.)
527 I.ANO.STIME.LE.TCVT(21S.15.41.35.9S5iITHNN
S38 DELZ..354S*528.
521 C GO TO 6 *'*** FOR SELECTIVE ALTITUDE PLOTS
548 422 IDA-0
541 ALTS(Z)wALTS(2)*1
542 Go TO 1999
542 ENDIF
644 C
S45 C NOTE THAT NOTHING 15 HERE FOR SE10 4 SINCE THEY SHOULD ALL SE INVALID
546 C
547 c SEas
541 IFISTIME.GE.TCVT(215.19,7.S.)
549 I.AND.STIHE.LE.TCVT(2I5.19.U.22.218))THEN
$5 SELZ. 243 *555
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Sol C g0 TO 6 1**0 FOR SELECTIVE ALTITVDE PLOT
552 433 IDA-#
563 ALTSE2)wALTS(2)*I
554 60 TO 1999
$as ENDIF
555 C 5106
567 IF(3TI1E.6E.TCVT(2IS,I6,I,2f. I
56 I.ANO.STINE.LE.TCVTtZI4.16.2.27.42))TIEU
553 *ELZ.254802S.
96U 424 hDAuf
Sol ALTS3)eALTSI2).1
562 go To 1999
9 63 ENDIF
564 c 110?

566 I.ANS.STINE.LE.TCVT(215.15*1...51))TNgN
567 DgLZe.269338.
M6 C 60 TO 4 **"*' FOR SELECTION OF SPECIFC ALTITUDES FOR PLOTTING
562 429 ISAU8
575 ALT$41)nALTS(1I.1
571 60 TO 1991
173 ENDIF
572 C $E09
574 IF(STIME.6E.TCVT(216,19*31.12.)
571 I.ANO.STIME.Lg.TCVT(215.19,32.35. IITNEN
576 Oft.Ze2S.2.3648
577 C 60 TO 6 B***'FOR SELECTION VF SFECIFC ALTITUDES FOR PLOTTING
578 426 IDA-
573 ALTEC 1)=ALTS I )*1
aU 60 TO 1999

62 C $1a"
5:3 IF (STIN.GI.TCVT(216. IS. M92. 1

54 I.ANS.STIME.L.TCVT(216.15.51.52.22))TNN
M6 91Z.254S555.-
sad C go TO a '**** FOR SELECTIVE ALTITUDE PLOTS
517 425 IDA-8

556 ALTS(2IwALTSt21.1I
5:9 60 TO 1999
5a5 EW0if
5o1 C Mo01s
553 IF(STINE.G[.TCVT(h14.15.68.9.)
593 I.AWD.STIME.LE.TCVT(216.1S.55.2.229))TWN
594 DELZ.3S49*825.
595 426 1"A-&
596 ALTS(3)wALTSC2)*I
597 go TO 199
59 ENSIF
5ol C $1011
659 IFISTIM.6EI.TCMTIZS..5.4.)
Got I.AN.STINE.LE.TCVTIIS,1I.52,15.86))TEU
602 DELZe.30246125S.
683 427 IDA-&
654 ALTS3-ALTSI2.1l
do6 GO TO 199
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656 ENSIF
as? C 59212
"I3 IF (STINE.G[.TCV T( 216, 15,44, IS.)
669 I.AND.STINE.LT.TCVT(216,15,41,. ))ITNEN
G35 DELZ.394019.
61 1 C G0 TO 6 1****** FOR SELECTIVE ALTITUDE PLOTS
612 438 IDA-U
613 ALTS(21-ALTS(2)*l
614 go TO 1999
615 ENDIF

Ala c
617 C NOTE THAT NOTHING 1S HERE FOR SEQ 13 SINCE ALL SHOULD BE INVALID
&is C
619 C S1014
625 IF(STIME.GE.TCVT(215.19.Z3.I7.)
621 I.AND.STINE.LE.TCVTI215.19.24,25.692)THEN
622 DELZ . 3846*325.
622 C 60 TO 6 FOR SELECTION OF SPECIFC ALTITUDES FOR PLOTTING
424 437 IDA-#
62S ALI1)mALTS( 1 3.
626 GO TO 1299
627 ENDIF
S2e C 1101
629 IFISTIMEMG.TCMT216lt,85.4.)
635 I.AND.STINE.LE.TCVT(216,16.,59.926)TEN
631 DtLZ-.382*36.
622 439 IDA-#
632 ALTS(3-ALTSI3)+I
634 GO TO 1999
635 ENDIF
636 C State IS THE SAME AS 8 SO WE DON'T WANT TO COUNT THEN TWICE
627 C NFLTINENINI.GE.TCVTIZIS.19.31.13.)
638 C 1.AND.TINENINI.LE.TCVT(ZIS.19.32.35. ))TNEN
639 C DELZe.3848321.
64M C IDA-#
641 C ALTS(13-ALTSC13.1
642 C ENDIF
643 CCCCCCCCCCCCCCCCCCCCCcccccccccccccccccccccccccccccccccccccccccccccccccccccC
644 C NOTE THAT NOTHING IS HERE FOR SEQ 17 SINCE ALL SHOULD BE INVALID
645 C
646 c maeQI
647 IF(STIHE.G[.TCVT(216.16.22.2S.3
649 I.AND.STINE.LE.TCVTIEI6.15.23.8.381))THEN
649 DELZe.384339.
6s# C GO TO 6 I''~~ FOR SELECTION OF SPECIFC ALTITUDE FOR PLOTTING
651 426 IDA-S
652 ALTII 1 3ALTS( 13.1
653 GO TO 1999
654 ENDIF
655 1Ff 104.10.1)TNEN
656 ALTS( 4 3ALTS( 43.1
657 CALL CVTTISTIMEIDAVC*INC.IMC*SECC)
653 PRINT 1967.1DAVC.INC.1INC.SECC.IENDD.I.STINE
659 1997 FORMATIN.'**OUTSIDE ALTITUDE FOR IRIG
66S IIX.I3.s'.12. : .12. a* .F6.2.UX,'INDELTAX-*.t6.
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4661 lZ.ICURRENT LIST INDEN..16.' STINE.*.Flf.2)
662 GO TO a
663 ENDIF
664 1999 CONTINUE
665 C DELZaTZ(JI-172 IDOUG XWHITE TOLD ME TO TAKE OFF FOR SEA LEVEL

* 666 RA.SORT( DELXNDELX.DELY*DELY.DELZODELZ )
667 INCOQ1NTwIHCOUNT*1

669 IF( IPLOT.EO.1 )NDELTAD( IHCOtINT).RA
675 C IF(IPLOT.EO.1)TVPE *.'STINEDAV.HR.NIN.SECINCOUNT-.
671 C ISTINE.IDAY.114H.IRR.INN.SEC.IHCOUNT
672 IF( IPLOT.EO.2)HDELTAR( IHCOUNT)-RA
673 SF1 JPLOT.EO.3)NDELTAII ICOUNT)-RA
674 C NOELTAR(INCOUNTl-RA
671 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

676o GTO 6
:67 a CONTINUE
671 7722 CALL CVTT(STINE.IDAYC.INC.INC.SECC)
679 PRINT g67.IDAYC.IHC.1NC.SECC.IENBO.I.STIME
6o# 967 FORNAT(INI." MINI RANGER DATA NOT FOUND FOR IRIG'.

1st 253.CURRENT LIST INOEZ-.., STINE.FIN.21
663 6 CONTINUE
684 IF(IPLOT.EO.i)TNEN
686 C TYPE *.ItNCOUNTs'.INCOUNT.1 IPLOT-1.IPLOT
666 INCOUNTD.INCOUNT
667 WRITEI6.27676)(ALTT(II).ALTS(II).11ml.3).ALTS(4)
6as 27676 FORMAT(3(1X.'NUMDER OF DETECTIONS AT -.13.- FEET *15/
669 IIX.*NUNSER OF DETECTIONS OUT OF THE ABOVE ALTS-*.I15f)
695 ENDIF
691 IF(IPLOT.ED.2)TNEN
692 C TYPE *.'INCOU1NTu,.INCOUNT.' IPLOT,IPLOT
692 I NCOUNTI&INCOUNT
694 WRITE(6.2?675)(ALTTCII I.ALTS(II).IluI.3).ALTS(4)
691 27671 FORNAT(3I1.*NUNIER OF RECOGNITIONS AT '.13.' FEET .,1.II1
691 IIX.'NUMBER OF RECOGNITIONS OUT Of THE ABOVE ALTS.115)
697 ENDIF
696 IFI IPLOT.EO.3)TNEN
699 IHCOUNTIs INCOUNT
755 C TYPE *.*NCOUNTa.INCOUNT.1 IPLOT.IPLOT
791 WRITEI6,27674)(ALTT( II ).ALTS( II ).111.3l.ALTS(4)
782 27674 FORNAT(3(IX.-NUMBER OF IDENTIFICATIONS AT .t3.' FEET *15/
783 IIX.'NUNBER OF IDENTIFICATIONS OUT OF THE ABOVE ALTS.II5)
754 ENDIF
7#a TYPE 0.' ERROR ALLOWABLE IN NINIRANGER DATA -.ERRORNINI
7#6 3322 CONTINUE
757 C CALL HISTZ(I.NDELTAO.INCOUNT) I FOR OI3ECT RANGE DESIGNATIONS
756 C DO IPRINT.1.IHCOUNTD
7#w C TYPE *.NDELTADCIPRINT).IPRINT.INCOUNTD
711 C ENDO
711 CALL NIST2I2.HDELTAD.IHCOUNTD) I FOR TARGET DETECTION RANGE&DESIGNATIOUS
712 C DO IPRINT.1,INCOUNTR
713 C TYPE 0,HDELTAR(IPRJNTI.IPRINT.ZNCOUNTR
714 C ENDDO
715 CALL NIST2(3,HDELTARIHCOUNTR) I FOR RECOGNITION DELTA HISTOGRAM
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716 C DO IPRINTol.INCOUNTI
717 C TYPE *.HDELTAI(IPRINT).IPRINTINCOUNTI
716 C ENDOO
71, CALL HIST2(4.HDELTAI*IHCOUNTIJ I FOR IDENTIFICATION DELTA NISTOGRA14
725 STOP ' ALL DONE'
721 7171 CONTINUE
722 C TYPE *. TAPE NU14 LINE READ'
723 NOPERSNOPER+1
724 ITANKI.U
72S VALID-#
726 GO TO 1
727 END
726 FUNCTION TCVT(IDAY.IH.IN.SEC)
729 TCVT.FLOATI IDAY-ZI )0651. *U.*U.FLOAT( IN)U. *65.*
715 IFLOATI IM)'61. SEC
731 RETURN
732 END
733 SUBROUTINE GTRUTH(IDAY.IN.IN.SEC.X.Y,VALID.ITARGETN)

*734 PARAMETER ME N-32U5
735 BYTE X.IN.VALID.TIN(MEM).TIMNEM).SEQN.TARGETS(I.IS)
736 BYTE NUNT( II)
737 DINENSION TSEC(NEN).ERRORP(1II
736 INTEGER'2 TIDAV(NEN).BOX(4.NEN).IDAY.BOXES(4).BOXN.T(131.SEas(1i)
739 INTEGER TOAY.TINH.TINM.ITARGETN.TDAY2.TIHH2.TINM2.3EGINS.ENDS
740 DATA GERROR/18./
741 C 14AX ALLOWABLE SKIP IN GROUND TRUTH
742 C NUMT(X) CONTAINS THE NUMBER OF TARGETS TRACKED DURING THE X RUN SEQ
743 DATA NUNT/6.7.4..4...3.9...8.4.d.3.5.2/
744 C TARGETS IS A BYTE ARRAY THAT CONVERTS T NUMBERS TO ACTUAL TARGET NUMBERS
74S *C THE FIRST INDEX IS THE r NUMBER I TO If
746 C THE SECOND INDEX IS THE SEQUENCE NUMBER I TO 10 ON TAPE 1
747 C SEOSI 19) 15 THE COUNT FOR ALL OUT OF IRIG GROUND TRUTH DESIGNATIONS
746 CONMN/COUNTSIIFSEO4. IFSEOiS.IFSEOI7,SEOs
749 DATA SEasn195/
755 DATA INIT/l/. IFSEa4/UI.IFSEO13I5/. IFSEG17I5f
751 DATA (TRESNM.. 1)M11)42I9I74l
752 29.6.6.7.4.19.1.3*1.
753 37.0.9.1S.G61.
754 4191.
765 SI.2.4.3.6'1.
716 69.8.7.6.6.4.3.13.18.1,
757 73.9.6.,7.6,401.
753 81.2.4.7*1.

765 1..24567691
761 19.B,7.6.4.3.2.1.2*1.
762 7U9I.1
763 1 .
764 41.2.3.4.601.
755 51.12.13.1.6*1.
766 61.2.4.7*1.
767 718*1.
766 $13.1.8*1/
769 IFf INJT)THEN
775 TYPE .READING GROUND TRUTH DATA FILE GR@UND.FFF.. STANDBY.'
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771 OPEN(VNITa9.NANE-IGROUND.FFF .TYPEa.OLD ,READONLVSNAREDI
*772 ICON

773 2 READII,221,END.155)IDAY.IH.IN.SEC.(BOXES(I).1.1.4)
774 221 FORN4AT(IX.Z4.1X.12.IX.12.IX.F7.3.4(3X.14))
771 ICmIC#1
776 BOX(1.IC~wlOXESfI) ILEFT
777 SOX(2,ICI.6OXESIZ) MRIGHT
778 BOX(3.IC).IOXESt3) flOP
770 BONE 4.IC).6OXES(J) ISOTTON
795 TINE IC).IH
761 TIM(IC).IM
762 TSEC(IC).SEC
763 TIDAVIIC).IDAY
764 C WRITE(6,67)IH.IH.SEC
765 67 FORHAT(1.2.st.12.'t.F6.2B

767 155i TVPE &.TOTAL NUNIER OF IRIGS.'.IC
76 INlT-S
769 RETURN
79S ENDIF
791 C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

d792 C ENTER HERE AFTER INITIAL GROUND TRUTH FILE READ
793 C ..................... o........................................................
794 VAL 11.5
795 IHIOIN
796 I"NeIN
797 IDDAV.IDAY
796 TIMEaTCVT(IDDAYIHR.INR.SEC)
799 C PRINT 16.IDAY.IH.IH.SEC.TINE
6"1 16 FORNAT(IN. TN-1.,2:12sF..XF95
got C Ma I
682 IF(TIHE.GE.TCVTC2IU.l6.5S.21.UUU).AND.
6*3 1 TINE.LE.TCVT(215.16.S6.12.136flTHEN
614 C RETURN I """"""~SELECTIVE SEOUENCE PROCESSING
INS M6 BEGINS-28*9
M5 ENDS-3233
657 SEaN.1
696l SEOSE 1 SEOSE 11.1
699 GO TO I
615 ENDIF
III C Sao02
612 IF(TIHE.GE.TCVT(216,I5.21.19.455).AND.
613 1 TINE.LE.TCVT(216.15.26.44.BS6))THEN
614 C RETURN I Ow*w**'*'SELECTIVE SEQUENCE PROCESSING
M1 66t BEGI£NS-4076

It& ENDS.7157
611 SEON-2
616 SEOS(2)osfaS(21.1

619 G0OTO I
625 ENDIF
621 C SEG3
S22 1F(TI1.61.TCMT216.16.4I. G.S.12AND.
623 1 TIHE.LE.TCVT(216.15.41.25.985))THEN
624 C RETURN I "**~******SELECTIVE SEQUENCE PROCESSING
625 867 SCON-3
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62? ENDS.7682
626 SfQS(3).SEQS(3)+I
629 60OTO 1
635 ENDIF
031 C 510 FALSE TARGET RUN
332 IF(TINE.CE.TCVT(216.15.34.12.UU5).AND.
633 1 TINE.LE.TCVT(216.15.35.22.55S))TNEN
634 IFSEO4.IFiEa4+I
625 C TYPE 0.* FALSE TARGET IN RUN SEQ 17',IFSE04
63S RETURN
637 ENDIF
638 C S105
639 IF(TINE.Gf.TCVTf215.19, 7.45.232).AND.
645 1 TINE.LE.TCVT(215.19. 2.22.210))THEN
641 C RETURN I *'****SELE[LCTIVE SEQUENCE PROCESSING
842 66 SEaN-U
643 BE01NSm3234
644 SEQS(S)-SEaS(s)*i
845 ENDS-4141
646 GO TO 1
647 ENDIF
646 C 5106
849 IF(TINE.GE.TCVT(216.16, 1.3.918).AND.
$so I TINE.LE.TCVT(216,16, 2.27.432))TNEN
851 C RETURN I ""w""ft"SELECTIVE SEQUENCE PROCESSING

352 792 SEQN-6
S53 UEGINSwIMIS3
664 INDS-11575
S5 stQS(i1-siasm6*l

656 Go TO I
857 ENDIF
$so C SEQ7
059 IF(TINE.Cf.TCVTI2E5.15, 9. 1.926).AND.
96 1 TINE.LE.TCVT(215.15,19. 2.517))TNEN
661 C RETURN I 0"a~'""SELECTIVE SEQUENCE PROCESSING
662 so$ SEQN-7
663 BEGINSS
664 ENDS-75
n65 SEaS(7)-S[03(7)*1
666 GO0T01
867 END I
$so C SE5S
66 IF(TINE.Cf.TCVT(215.19.32. 2.424).AXD.
875 1 tINE.LE.TCVTt215.19,32.29.361))TNEN
671 C RETURN I """""SELECTIVE SEQUENCE PROCESSING
872 664 SEaft-e
873 BEGIN5.4652
674 ENOS-669S
675 SEQS(6)-SlOS(f)#I
676 GO TO 1
6?7 ENDIF
676 C SE09
679 IF(TINE.GE.TCVT(216.hS.51. 2.556).ANO.
sea I TINE.LE.TCVT(216.15.51.S2.22ITNEN
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192 C RETURN I eee** 0*e*SgLKCTIV[ SEQUENCE PROCESSING
863 693 BIGINS09191
334 ENOS-9124
M8 SEQS19).SEOS19).1

367 EUDIF
M . scais
sag IF(TtME.GE.TCVT(2l6.IS,.%6. S.34SW.AND.

M I TIME.LE.TCV1(216.15.69. 2.222))THEN
all C RETURN I """"""~SWSELECTIVE SEQUENCE PROCESSING
392 302 SEON-10
093 BEGINS*9I25
094 ENOS-IS152
M9 Sf054 15)-SEQSt 193.1
496 GOT01I
097 ENOIF
M9 C SEa 11
log IF(TINE.GE.TCVT(21S.1I.51.17.255).AND.
955 1 TINE.LE.TCVT(215,13.52.1S5)T4EN
Sol C RETURN a ************SELECTIVE SEQUENCE PROCESSING
9#2 gal SEQN-11
983 BEGINS-757
954 IENDS-2598
too SEOSSIl) SEOS(11 )+1

My1 EN0IF
gob C SIE012
959 IF(TINE.GE.TCVT(216.15.44.28.431).AND.
is5 1 TINE.LE.TCVT(216.15.44.57.563))THEN

911 C RETURN I *'~"******LECTIVE SEQUENCE PROCESSING
: 2 W3 SECIN-12
913 BEGINS.?6#3
ol4 ENDS-0199
915 SE054123.SEGS(123*l
916 O0
917 ENIF
913 C SQ1. FALSE TARGET RUN
919 II(TINE.GE.TCVT(216.15.49.25.555).AND.
Sze I TINE.LE.TCVTZI16.15.55.19.SSSI)THEN
921 irsEOI3.IFSEal3+1
922 C TYPE *.* FALSE TARGET IN RUN SEQ 13'.IFSfQI3
223 RETURN
924 INDIF
925 C SE0 14
926 IF(TINE.GE.TCVT(215.19,23.57.769).AND.
927 1 T1aNE.LE.TCVT(211.19.24.25.S923)THEN
928 C RETURN I *w"~wSEETV SEQUENCE PROCESSING
929 799 SEQN-14
925 SEGINS.4142
931 ENDS-4002
932 OCT01i-~a~~
934 ENDIF
93S C SEQ 15
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936 IFlTIME.GE.TCVTI6.h6. 5.21.414).AND.
927 1 TIME.LE.TCVT(216,16. 5.59.926))THEN
930 C RETURN I *w*0*wwSELECTIV9 SEQUENCE PROCESSING
939 793 SEONlIS
945 BEG1N511576G
941 ENDSMIIS6I
942 SEGS( 15 l-SEQS( 151.1
943 GOTO 1
944 ENDIF
945 C SEQ 16
946 IF(TIHE.CE.TCVT(21U.19.32. 2.424).AND.
947 1 TINE.LE.TCVT(Z15.19.32.29.576))THEN
949 C RETURN I "" "SELECTIVE SEQUENCE PROCESSING
949 797 SEONmIG
955 BEGINS-4983
961 ENOS.5195
962 SEOS(161.SEaS(16)+l
912 GO TO I
914 ENDIF
965 C SEQ 17 FALSE TARGET RUN
966 IF(TINE.GE.TCVT(215.19.34. 4.959ff.AND.
957 1 TINE.LE.TCVT(21.19.34,29.5uIr)THEN
958 IFSEQ17.IFSEQI7+1
919 C TYPE *.' FALSE TARGET IN RUN SEQ 17'.IFSEOi7
965 RETURN
961 ENDIF
96 2 C SEQ 1o
2 IF(TIME.GE.TCVT(216.15.22,35.489).AND.
964 1 TIME.LE.TCVT(216.1S.23. 0.116))THEN
965 C RETURN I '" "SELECTIVE SEQUENCE PROCESSING
966 796 SEGNall
967 &EGINS.6521
968 ENDS-6969
969 SEQS( S).SEOS( 1S)*1
979 60OTO 1
971 ENDIF
972 ITDAV.IAND( IDAY.'55FFF N)
972 SEOSE 19).5E05( 19.1
974 C WRITEC45.62)ITDAY.IH.IN.SEC
971 62 FORHAT(I."**''* NO SEQUENCE IRIG FOR 1 s,2i 2. F6 3

9776 1 DO I!-.NUNT(SEQN)
976 T(I).5
979 ENDO

91 C
98:2 C CHECK TO SEE IF N.Y DESIGNATION Ii ON THE M4ENU
982 C
904 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
gor IF(Y.GT.254.)THEN
936 C HE'S IN THE MENU ......... LET'S GO SEE IF HE GOT IT RIGHT.
987 C
98$ C FROM THIS [RIC LAST DETECTION WAS ITARGETN
989 VALID.2
29 RETURN
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9,1 ENDIF

993 C
994 C HE TOUCHED SOMETHING ON THE SCREEN..* NOT THE MENU.
995 C
996 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
997 ITARGETN.5 IRESET THE TARGET NUMBER FOR NEXT MENU INPUT CHECK
998 C TYPE w.' OPERATOR INPUT ... Y
999 DO B 10.1C
150 TDAY-IANDLTIDAYE 1).*&55FF'X)
1851 TIHH-TIH(I)
1502 TIMM.TIM(I)
15593 GTIME-TCVT(TDAYTIHH.TIMM.TSEC( 1))
25#4 C PRINT 1S6,TDAY.TIHH.TIMM.TSEC(I).GTIME.1
Isms 156 FORKATIX.IGTIME-'.I3.':.2.:.12.'.F.2. .F2.5.SX.16)
1016 IF(GTIME.LT.TIHE)GO TO 5
1557? TOAY2.IAND(TIDAY(I+).'ZfFF*X)

I1Soo TINHZ-TIH( 1+1)
15*9 TIMNZ-TIM( 2.1)
1515 GGTIM4E-TCVT(TDAY2,TIHH2.TIM2.TSEC( 2.1))
1511 IF(GTIME.EO.GGTIME)GO TO 5
1512 IF(ABS(GTEKE-TIME).GT.GERROR)GO TO 6
1513 C TYPE .TIME-',TIME.' GTIME.'.GTIME.' GGTIME.'.GGTIME
1514 C TYPE *.1.. TIME-'.TIME.' GTIME-'.GTIME
I51s 11-1
1s1s IFIII.GT.BEGINS)II-1-1
1017 12-BEGINS
Isis 13--t
1519 14-5
1525 151 IF(I.LT.BEGINS.OR.?.GT.ENDS)THEN
1521 TYPE *.GROUND TRUTH INDEX INVALID'
15922 TYPE *.BEGINSo*.BEGINS.' ENDS-'.ENDS.' W..1 SEQN.*.SEON
1823 RETURN
1524 ENOIF
15 C IF(14.EO.5)TYPE *.* SEARCH DOWN IRIG'
1526 C IF(14.EO.1)TYPE f.' SEARCH UP IRIG'
1027 DO 111 IA.11.12.13
1528 IZBOX-5
1929 DO 955 333-1,4
1535 IF(B0X(333.IAI.NE.S)GO TO 9#5
1932 IZBOX.IZBOX+1
183i 951 CONTINUE
1833 IF(IZBOX.EO.4)GO TO III
1534 BOXN-ISHFT(TIDAY(IA).-12)
1035 C TYPE *.' BOXN-'.BOXN
1536 IF(T(BOXN).NE.S)GO TO III
1537 T(BOXN)-IA
I539 DO 112 ITN.1.NUMT(SEON)
1539 C TYPE *.T(ITN)-.T(ITN),l SEON-I.StaN.' BOXN..,BOXN.
1545 C I' IA-I.IA.INO. TARGETS.l.NUMT(SEN).*ITN,*ITN
1541 IF(T(ITN).NE.#)THEN
1542 GO TO 112
1543 ENDIF
10144 GO TO III
15.11 112 CONTINUE
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1946 60 TO 212
1947 III CONTINUE
1548 60 TO 214
1549 C IF WE GET HERE ALL TARGET BOXES NAVE BEEN LOCATED
loss C FOR THIS OPERATOR IRIG S0 LET'S COMPARE X.Y
1861 C212 TYPE *,*OPERATOR r'NPUTO'.X.Y
1952 C DO J4JmIu.NUNTfSEOH)
1553 C LS.T(3.,)
1864 C TYPE -.' *.TIDAYL.I.TNEtLg).Is.TIN(Lg).8s.TSEC(Lg).
1555 C I' .BOX(I.LS).SOX(Z.LU).SOX(3.Lg).SOX(4.Lg).
1816 C 2' TARGET -. TARGETS(JUSEON)
1957 C ENDOC
1ose C ACCEPT *.JJJ.
1ose 212 CONTINUE
19bi DO 212 ITNa1,NUNT(SEON)
1561l ERRORP(ITN).99929.
1962 ERRORX.UFLOAT(SOX I .TI ITN))-BOX(2.T( ITNI))
1563 ERRORY..5'FLOAT(SOX(3.T( ITN) )-BOX(4,T( ITNIJ)
1564 IF(ERRORX.LT. 15. IERRORX-IS.
1961 IF(ERRORV.LT.16. )ERROAVY15.
1566 C PRINT IZ14,X.Y.(BOX(K.T(ITN)).KmI,4)
1567 1214 FORMAT(IX,'X=.FG.2.1 Y-.F6.2.' SOXo'.4t1X.14))
1568 XLEFTaFLOAT( IOX(I .T( ITH )-ERRORX
1969 XRIGHTsFLOATt SOX( 2.T( ITN ) ).ERRORX
1979 IF(X.LT.XLEFT.OR.
1§71 1 N.GT.XRIGNT)GO TO 213
1972 YTOP-FLOAT( SOX432.TC ITN I I -ERRORV
1073 YIOTTOH-FLOAT(SOX(4.T( ZTN))).ERRORY
1074. IF(V.LT.VTOP.OR.
1975 1 Y.GT.YSOTTON)GO TO 213
1976 CE-C XLEFT*XRIGHT )/2 .5
1977 CYE YTOP+YBOTTON 1/2.9
1978 XERRwAISC X-CX)
1979 YERR-ASSC V-CV)
Is&5 ERRORP( ITN)-SORT(ER*'2.YEAR02)
1961 C TYPE *. ' WE HAVE A GOOD ONE HEREBIIII
182 C WE HAVE A GOOD ONE NERE11IBI
1902 212 CONTINUE

1564 XNAXE-99999.
1986 ITARG-6
1086 DO ITN-1,NUNT(SEON)
Ise7 C TYPE 0.1 ITNw',ITN.' ERRORP(ITN)-l.ERRORP(ITN)
ISO$ IF(ERRORP( ITN).LT.XNAXE)THEN
19H9 ETARG-ITN
love XHAXE-ERRORPE ITN)
1291 ENDIF
1892 ENDDO
189i3 IF( ITARG.EG.9PTNEN
1994 C TYPE *,' OPERATOR DIDN"T NIT ANYWHERE NEAR A TARGETII'
1595 C TYPE *.X-I.X.1 Y'.Y
1196 RETURN I OPERATOR DIDN"T NIT ANYWHERE NEAR A TARGETBI
1997 ENDIF
196 222 VALID-I
1599 ITARGETNeTARGETS( ITARG.SEON)
1199s C TYPE *.X-I,X,1 Y-I.Y. GROUND TRUTH TARGET NUNIERel.ITARGETN
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11s1 RETURN
1182 214 IF(I4.90.)TEN
1113 1161
114 12-ENDS
Its$ 13-1
life 1401
11t? GO TO 151
life ENS!?
1109 TYPE *.*CAN"T FIND ALL TARGETS IN GROUND TRUTH SEARCN*
11I# DO 215 IAal.NUNT(IEON)
lil1 PRINT 216,IA.TI IA)
1112 216 FORMAT(IX.*1Au-12,1 TIIA)-.I1)
1113 215 CONTINUE
1114 TYPE *. 'WE REALLY HAVE PROBLENS IF THIS IS PRINTED'
i11s RETURN IWE REALLY NAVE PROBLEMS IF WE RETURN FROM HIEE.
ills C44 TYPE *.* TINE)GTINE-'TINEOTINE
1117 s CONTINUE
I11s 7722 ITDAY-IANDIDA.EUXFFK)
flit PRINT 4.ITSAY,1N.IN.SEC
1121 6 FORATIX.'*"* NO GROUND TRUTH FOR 1., .. 2. F.)
1121 RETURN
1122 END
1123 SUBROUTINE CVTT(STINE.IOAYC.INC.INC.SECI
1124 IFISTIME.GT.6E.*fi.*ff. )THEN
1125 IOAYCw2I6
1126 TINE-UTIME-( 69.*6f.*6.)
1127 1HCmINT4TINE/ISU.*6Ef.))
1128 TINE-TINE-I FLOAT(IHC)6Uif.*5.)
1129 INC-INTl TINE/EU.)
1138 SEC-TINE-IFLOATI INC )*6.)
1121 RETURN
1132 1101?
1133 IDAYC2IS
1134 IHClNTST1E/I.*U.)
1135 T1HE-STIME-IFLOATIINC)h5f.*6X.)
1136 tNC-INTITINE/68.)
1137 SEC-TINE-I FLOATI INC )*60.)
11ze RETURN
1119 END
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2 C
3 C IRIG(I)=FIRST IRIS TINE WORD
4 C IRIG(2)wSECONO IRIS TIME WORD
5 C IRIG(3).THIRD IRIS TINE WORD
6 C IRIG(4)-GATE SIZES OF THE TRACK CATE (TOP AND BOTTOM)
7 C IRIG4S).SATE SIZES OF THE TRACK GATE (LEFT AND RIGHT)
I C IRIG(S)-16 BITS THAT CONTAIN THE X AND Y POSITION OF THE CURSOR
9 C
is C IOXES(48) IS THE ARRAY THAT CONTAINS THE 19 BOX POSITIONS
It C LEFT.RIGHT.UP AND DOIN(-- IN THAT ORDER
12 C
13
14 EXTERNAL 1OL.READVBLK.10OLMRITEVBLK.QXRA5
is DOUBLE PRECISION OUAD
16 INTEGER SYSSWAITFR.SYSSBINTIN.TTCHAN
17 BYTE C
is INTEGER*2 IRIG(G),IY(2).ND.TD,UD.TH.UN.TN.UN.TS1.T52.US,LS.NS
is INTEGER*2 OBOXE.OBOXG.OBOX7.OBOXS.OBOX5HI ,OBOXUP1 ,OBOX7N1
25 INTEGER*2 OBOX7PI.lI.TFLAG
21 INTEGER62 OBOXNI .OBOXGPI .OBOXIHI .O8BPI .OPASS
22 PARAMETER HEMI-18988
23 PARAMETER NOISE.2
24 BYTE IN
21 INTESER62 [DAY
26 INTESER-2 TINDEX,OIH
27 C TINDEX IS THE ARRAY INDEX FOR THE TARGET INFORMATION
29 BYTE TAPECNTRL
29 INTEGER'2 IOSS(4),BOXES( 49.BLINKN4.ISAVE(2
3S INTEGER SYSSaO.SYSSASSIGN.SYSSoIO.SVSSLKWSET
31 INTEGER INLOCK(2).IOLOCK2Z)
32 PARAMETER TENI18
33 CHARACTER*16 TIME.TINED(TEN)
34 INTESER'2 TTH(TEN).TUH(TEN),TTH(TEN).TUN(TEN),TTSI(TEN)
36 INTEGER*2 TUS(TEH)
36 INTEGER02 PASS
37 BYTE X.Y.XY(2).TOP.BOTTOM.LEFT.RIGHT.TB(2).LR(2)
20 EOUIVALENCEX YI.X).XC).Y.IRIG6G.XY(I))
39 EQUIVALENCE(T().BOTTON,(TB2Z.TOP).( IRG(1).TBtl))
45 EOulVALENCE(LREI),LEFT).(LRE2).RIGHT),(IRIG(4).LR(l))
41 ROUIVALENCE( IRIG2. IRIGI 2))
42 COHMON/CHAN/TTCHAN
43 DATA N111
44 DATA IFII//
45 DATA TINDEXi'9/,TFLAS/f/
46 DATA TTH/19*1/
47 DATA TUHIIU*3/
49 DATA TH99S95I9g5g
49 DATA TUM/8.1.3.U.9.0,5.6,9.8/
so DATA TTS1/ES.2.3.52..5.,8/
SI DATA TS999INS5agg
62 DATA TIMED/
53 15555 fStZE8s17.91'.
54 215895 59:99:57.65,.
51 295#95 55igg5f.81.
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57 VA5SES ~ss~a1.55l.
so 55555SS fsfS3.71.
59 64*1555 55.55 55.55/I
Be PARAMETER STOP-i
61 PARAMETER FF.2
62 PARAMETER FORWARD-4
63 PARAMETER REWINO.B
64 ISTATUSmSYSSASSIGX( XRAS *GRCHAN.,)
65 171 .NOI.ISTATUS)TYPE *,* ERROR IN GRAI CHANNEL ASSIGN'
66 ISTATUS-SYSSASSIGN( 7751 ,TTCKAN. *)
By IFI .N7.ITATVS)
68 ITYPE 0.' ERROR IN TT55 ACOUST(C TOUCH SCREEN CHANNEL ASSIGN'
19 CALL GASTTBI
75f TYPE *,' ENTER CONTROL V WiHEN ALL DONE WITH THIS TAPE PASS'
71 PASS-I
72 IFIFASS.EO.1)THEN
73 OPEN(UNIT.9.NAME=*TARGETSI.DAT *TYPE.'NEV ,FORN.IUNFORMATTES )
74 ENDIF
711 C TAPECNTRL.STOP
76 C CALL TAPEREHOT(TAPECNTRL)
77 C TAPECNTRLeFORWARO
78 C CALL TAPERENOT(TAPECNTRL)
79 INLOCKI I ~.LOC(UOXESC 1))
so INLOCKI 2 ISLOCI BOXESI 4511
$I K-SYSSLKVSETC INLOCKIOLOCK.)
62 TYPE *,INLOCI)m 1.INLOCK(I).1 INLOCK(2)w 1.INLOCK(2)
82 TYPE *.IOLOCKI)a 1.IOLOCKI).* IOLOCK(2)- .IOLOCK(2)
64 IF(.NOT.K)TYPE *. UNABLE TO LOCK BOXES I/0 BUFFER'
85 INLOCK(I IuZLOCC IRICI l))
so INLOCK2)wXLOC(tRIOI6))
V7 K.SYSSLKWSET( INLOCK.IOLOCK.)
as TYPE *, INLOCKII)t 1.INLOCK(I).1 INLOCK(2J. 1.INLOCK(2)
89 TYPE 0.' IOLOCKI)% 1.IOLOCK(1).1 IOLOCK2)a 1,IOLOCK(21
g5 IF(.NOT.KITYPE *.' UNABLE TO LOCK IRIS 1/O BUFFER*
91 1 K-SYSSOIOW(ZVAL(l).XVAL(GRCHAN).ZVAL(SLOC(UOL.REAOVBLK)).1OSB.
92 C taXRAS.C.IRIG().Z1AL(12...)
92 I..IRIG(1).XVAL(121.... I
94 IF(IRIGCI))GO TO I
91 C WRITE(G.S67)X,Y.IRIGCI).IR1G(2).IRIG(3)
96 so7 FORMtATI.X-,03.6X.Yn.0.N.06.IX.O6.IX.0O1
97 HD*ISNFTCIRIG(I).-12)
95 TOaIANO(tSNFT1RIG(I).-).FX)
go VDwIAfiOIiSNFT(IJIIISI)-4).FX)

155 ThAIANO(tRIGCI),2'1X3
lei UN.ISHFT(IRIG(2l.-12)
152 TM.IANOCISHFT(IRIG2)-9)171O)
153 UN.IAHO(ISHFTC IfIG(2).-1,F1X)
164 TS1.IANDtISNFT(1R10(2).-2),7?O)
J5B ISAVE(I).IAND(ISNFTERIG2).).CIX
156 ISAVEIZ.wISNFT(IRIOQ(3).-I4I
197 US.IOR(ISAVECI).ISAVE(2))
lm$ TS2.IANICISFT(IRIGS3).-),F'XI
159 LS.IANO(ISHFT(IRIG(3.-6.FlrX)
Its MSItAND(ISNFT(IRIG3)-2.F1X)
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112 C WIT1IS.5U)N.T.U.TN.UN.TNIUgeTS1.US.T32.LU,NS
113 Is@ FONUT(1N.IDAV OF THE ER.1 1XTN .Z. ,'

116 BOHESM1-8

118 BOEIMSE.

1.A BOXES45)eTOP
125 C 60*15 33 ).TOP

*121 C SOXESI5).N
*122 IF(EOXES(5I.LT.9)30K1345)u1AfDIXE().1377'0)
* ~122 MBCOXESEU).T.1)OXESM )1

124 IF(B0K1S45).T.254)IOXESM5-254
125 C BONESM53.OXESM5.Ot.15514510
126 &OXES(61.SOTTON
127 C IOXIS434)eS07TON
128 C BOXES(G)MBOKES(53.I
129 IF(BOXES(B).LT.SJIOXES(G)uIANSEBOXES().37710)
125 IF(SIOXESE6J.OT.254 )IOXESEI)w254
131 *0E117MaLIFT
132 C SOMES435)mLEFT
133 c DOXISM7)Y
134 IF(SOXESI7).LT.S)50XE47)IAND(S1OXES(7)277*0)
135 IF(B0E1S17).T.1)BOXESM7-1
136 IF(DOXES(7).T.242)B0K5147-242
137 BOXES(6)RIGHT
136 C S0XES(36).IIGMT
139 IF(SOXISCSI.LT.N)SOXES4S)-IANISOES().377O0)
145 C BOXIESM08.UOISM+319
141 IF(BOXES(12.T.242)BOXISMS-242
142 IF(TINOEN.EQ.5.ANS.TFLAG.Ea.S)TNEN
143 SCHANCEFuN
144 OBOXS-BOXS(S)
145 030X7*60XES(7)
146 0S0N6.SOXESC 6
147 OSOX805OXISMS
146 TFLAG-1
149 91401F
Iia OlO%5PIwOlOX5+NoISf
151 080XSNIO060K1-NOISE
152 OIOK6PI.O§ONG*NOISE
153 O&OXG51-080X6-NOISE
164 IF(OBOX5I.GT.BOXES(S).OR.OSOXIPI.LT.BOXEh(S)
155 1.0f.OBOXSMI.GT.SOXESC6).OR.OSOXGP1.LT.50X1S16)bTHEN
151 c TYPE *.' TOP *OTTOW'.060K5Pl.OIOXUNl.010V7P1.
157 C 1C60X7N.IOXgS(5l.BOXES(7).TINSEX
Is$ OIOXS'sOXES(S)

Is# ICHANCEF.1
161 ENSIF
162 060X70108X7-NOISE
IS? OSBOXPl-010N7#NOISE
164 OBOXSM1UOBOXB-NOISE
165 OSOXsI -OAOKI.NOISE
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15, 1.@R.OSONSN1.6T.BOXKS(I3.OR.OBOX6PI.LT.BOXES(B3)TNEN
Is$ C TYPE *. LEFT RIGMT.,OBOXSP1.OOXUNI.
169 C IOBOXPl.0BOXNt.BOXESEI).BOXES(7).TINDEX
179 OSOX70BOVES47)
171 UBOXISGONES(S)
172 ICNANGEFft1
173 ENBIF
174 IF4 ICvNISF .10.1I)T"NN
171 TIVWEXwTZN&EW.1
176 C TYPE e.* TINDEXO*.TINDEX
177 IDAYMNDS1SSToeIUo
170 IN&TN'15.UaI
179 INUTNI5.UNt
IRS SEC.PLOAT(T51*15.US 3FLOATETS2)/19..FLOAT(LS)I39.
131 1.PLOATINS)/15Asf.
132 WVRITE(93(BOXES(IO1.I~1a.61.iDAV.lN.IM.SEC
183 ICNANG[Faf
194 C URITEI6.191 IBOXESIS).BOXES(63.BOXES(7).BOXES(BI
185 JA1 FO*IIATIIX.4(2X.06)
136 ENDIF
137 C DO .1Km9,48
too C BOXES(1K3.S
tog C ENSO
Is# K a SYSSOIO(ZVAL( 1).XVAL(GRCNANIZVAL(ZLOC(10O3..MRITEVSLK)).
191 1103B. .. BOXES( 1).ZVAL(a).,...
192 INf CONTINUE
193 GO TO I
194 ENO
195 SUBROUTINE DAITTUS
196 BYTE C
Is7 EXTERNAL IOL.READVBLK.IOISLNOCNO
193 EXTERNAL TYBUAST
199 INTEGER rTCNAN.SVSSaO
255 CMARACTER*15 STRING
291 BYTE DATAC 153
252 EOUIVALENCE(DATA.STAING)
253 INTEGER62 IOSB(4)
294 COMMON/CNAN/TTCHAN
206 K - SYSSGIO(XVALIBI.XVAL(TTCNAN).ZVALIZLOC( IOL.REAIVBLK)3.IOSB.
296 ITTISAST.C.DATA(13.XVAL(IS).... )
297 IFI.NOT.K)TYPIE -.- ERROR IN OwsTB at1
256 RETURN
259 EN0
215 SUBROUTINE TTISAST(C)
211 BYTE C
212 EXTERNAL IOS.AEADVBLK.IOB*LNOECNO.IOL-MRITEVSLK
2313 INTEGER SYS9OIOW.ITCNAN.XRCNAN.IOUL-NOICNO.SYSSSETIMR
214 INTEGER SYSSOIO.SYSSWAITFR.TSCNAN.SYSSBINTIN
215 DOULE PRECISION QUAD
216 CHARACTER*16 TIME
217 DATA TIME/'&&*# g~SU99
218 C DATA TIMEI5599f ESNS9I.899I
219 ISTATUS.SYSItNTIM(ZDESCR(1ZME[).OUAD)
225 IFI.NOT.ISTATUS)TYPE ,ERROR IN TINE DELAY'
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77$6 -7.7

221 ISTATIS-SSSSETINRIEVALSg).OUAD. .)
222 IFI.N01.ISTATUS)TYPE .' ERROR IN TIME DELAY'

*223 ISTATUSwSYSSIITPREZVAL(S))
224 IP(.NOT.ISTATUS)TYPE *.' ERROR IN TIME DELAY'
225 CALL OASTTS
226 RETURN

-, .227 END
1, 223 SUBROUTINE ON(C)
9.229 BYTE C

235 C TYPE *.' NRAS AST SERVICE ROUTINMf))))
4221 RETURN

232 END

646
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APPENDIX D

PROGRAM TO EVALUATE GROUND TRUTH COMPLETENESS
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2 C
3 C THIS PROGRAM TAKES THE GROUNON.DAT FILE AND DISPLAYES THE BOXES
4 C OUT ON THE HUMAN FACTORS MAR MARE SYNCHRONIZED WITH THE IRIG TRANSLATOR
5 C AND/OR GENERATOR. FORMATTED FILES ARE NORMALLY CREATED WITH BOXPOS.
6 C

* a EXTERNAL 10S."EADVBLK.1OL.WRITEVBLK
9 PARAMETER NPOINTS.GS525
is DOUBLE PRECISION QUAD
11 CHARACTER*15 NAME,ISEARCH-l
12 INTEGER SYS9WAITFR.SYSSBINTtN
13 INTEGER*2 IRIGC6).IY(21.NO.TD.UDTH.UN.TM.UN.TSI.TS2.US.LS.MS
14 INTECER62 OBOXS.OSOXG.OBOX7.OBOXI.OBOXSHI .OSOX5PI .OBOX7NI
Is INTEGER2Z OBOX7P , IFI .TFLAG.TARGIN0X( 15)
is INTEGER*2 OBOXNI ,OBOXGPI .OSOXUM1.OBOXSP1 .OPASSBOXN
17 BYTE TAPECNTRL
to INTEGER*2 IOSS(4),BOXES44).BLINKM.ISAVE(21.IRIG2
1t INTEGER2Z TOP.BOTTOMLEFT.RIGHT
25 INTEGER SYSSOIOW.uYssASSIGN.SVSSaIO.SYSSLKWSET
21 INTEGER INLOCK(2).IOLOCK(2).XRCHAN
22 C INTEGER-2 PASS.IHR.IMR.IH,IN
23 BYTE INR.INRIH.IN
24 INTEGER*2 BOX(4.NPOINTS)
21 BYTE TIH(NPOINTS).T!N(NPOtNTS)
26 REAL TSEC(NPOINTS)
27 INTEGER'2 TIDAYINPOINTS).IOAY
28 EOUIVALENCE(BOXESI I .TOP ),(BOXES(2).BOTTOM).(BOXES(3).LEFTI
29 EaUIVALENCE( BOXES( 4,.RICNT)
35 DATA N111
31 DATA IFI/#/
22 DATA TINDEX/S/.TFLAG/g/
33 ISTATUS-SYSMASSIGN( KRAB ,KRCMAX,..1
34 IF(.NOT.ISTATUS)TYPE A.' ERROR IN XRAI CHANNEL ASSIGN'
35 TYPE *.' ENTER FORMATTED INPUT FILE NAHE.(t.o. BOXPOSI.FTXI*
36 READ(S.234 INANE
37 224 FORMAT(A)
36 OPE N(UNIT-9.NMENAME.TYPE-0OLD ,READONLY)
39 Ices
43 DO JKwI.4Z
41 BOXESg.JK).5
42 ENDOO
43 K - SYSSfhOW(ZVALI1).XVAL(XRCAN).VAL(LOCIO.WRITEVBLK)).
44 IIOSS ... &OXES I).XVAL( 69).... )
45 2 READ(9,221.END.155)IDAY.INft.INI.SECR.(IOKESCI).1.1.4)
46 221 FORN4AT(IX.Z4.IX.12.IX,12.IX.F7.3.4(3X.14))
47 C BOXN.ISNFT(IDAY.-12)
48 C WRITEIG.34)SOXN
49 C34 FORMAT(lX.Z4)
52 IC-IC.1
51 BOX(I.IC)oSOXES(I)
52 BOX(2.ICISBOXES(2)
53 BOX(3,ICIOXES(3)
54 BOX(4.[C)oBOXES(4)
6S TIH(IC)-IHR
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67 TSECE IC -SICE
to TISkAVEICI-I0AY

soC WRITI(6.67)N.IX.SEC
6967 FORAATIX.12.0.12.10,F6.2)

61 60 TO 2
62 i9n TYPE O.'TOTAL NUMBER OF IRIGSm'.IC
63 L.I
64 O0
go 765 TYPE 0.' NIT RETURN TO CONTINUE IRIS SEARCH*
66 READ45.764)ISEARCH
67 764 FORNATIA)
Go L.I
69 1 K.SYSS@IOV(ZVAL( £).EVAL(XRCNAN),IVALCZLOC( IOL.EAOVILKJ)1.10B.
79 1..1R161 I).XVAL(6) ....
71 C RT(.6)..RG1.RS).RS2
72 667 FORNAT(IX.Eo.03.SK.YV-..O.X.06.X.06.IX.06)
73 IF(IRIG(3))THEN
74 L-I
71 sO0
76 [elfI
77 CALL IRIGCVT(IRIG.IN.lN.SEC)
76 LFLA6Uf
79 C TYPE 0.' IN IN .SEC *I.ZNIN.SEC
of is IF(IN.LT.TlNtLIITHEN
$I IFIL.GT.I)THEN
62 38 L-L-I
63 LFLAG-1
44 IF(IH.LT.TIN(L).AXS.L.GT.IIOO TO 38

65 GO TO I
86 ENSIF

67 60OTO I
as ENSIF
of IF(Iff.E@.TIN(L)O TO 23
95 21 IFILFLAG.EO.1260 TO I
91 LmL#I
92 IF(L.GT.IC)TNEN
92 PRINT 223.YIN(L).TINEL).TSEC(L)
94 223 FORNAT£IX,1IR16 NOT VOUND-.1Z.'t.12,10J6.2)
96 PRINT 222.IN.IMSEC
96 222 FORMAT(IX.' CURRENT IG, .. I.. .2
97 IF(TIN(LI.EO.9.ANO.T!M(L).EO.gOO TO 765
9o L-1
92 GOT01I
I## ENDIF
181 IF(TIN(L).ta.9160 TO 21
192 GO TO25
193 22 IF(IM.LT. TIHIL))GO TO 1
154 C 1Ff 1N.NE.TINCLI)O TO 21
191s IF(IM.NE.T1M(L))THEN
196 L-L+I
197 GOT01I
lot ENDIF
tog IFISEC.LT.TSEC(LI)OO TO I
115f C BOIN-ISHFTITIDAV(L).-12)
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III C WRITE(6.34)SOXN.L

113 SOXN.C ISNFT(T1DAYtL).-12l-1)*4
114 C TYPE *.SBOXN-*.BOXN.L.TIDAY(L)
115 C PRINT 1234.BOXN.L.TIDAY(L)
116 1234 FORNATIX.50IXN-.13,U.1.2E.O6)
117 BOKES(1IOXN)*SOX(1.L)
lie BONES(2.SOXN).502C42.L)
119 *OXES(3@ONJ-BOX(3.L)
129 BOXES(4*BOXN)-BOX(4.L)
121 K - SYSSOIO(ZVAL(4I.IVAL(XRCNAN),XVAL(XLOC(10&.MITEVBLK)).
122 1IOSB ... SOXES(1).XVAL(S).,
123 L"Lol
124 G0 TO I
125 END
126 SUNROUTINE IRIGCVT( IRIC.IN.IN.SEC)
127 BYTE MNIN
128 INTEGER*2 IRIG(6).ND.TD.UD.TH.UH.TN.UN.TSI.TS2.US.LS.NS
129 INTEGER*2 ISAVEM2
13# C NO-ISHFT(IRZG(1).-12)
131 C TD.IAN8(ISNFT(IRI(l).-).FNX
132 C UD-IAND(ISNFT(RIG1l).-4.FX)
133 TH.IAND( 1R10 1).13,X1
134 UH-ISHFT(IRIG(2),-121
135 TMw1AND(1SHFT(IRIG(2).-9'7'0)
136 UN.IAMD( ISHFT( 1RIG(2).-S). F'X)
137 TSI-IAND(ISHFT(11G2Z)-2)1.V0)
138 ISAVE(l-IAND(SHFTIRI2.2).ICX)
139 ISAVE(2).ISHFT(IRIG(3).-14U
145 US=IOft(ISAVE(1).ISAVE(2l)
141 TS2-IAND(ISFT(RG31,-1),IFX)
142 LS-IANO( ISHFT( IRIG(3).-6).*FNX)
143 MS.IAND( ISHFT IfIQ(3).-2).*F'X)
144 C IRIG2-ISHFT(IRIG2.-2)
145 !N-TN*l5.W
146 IM*TN'IfUM
147 SEC.FLOAT(TS1IS.+US)FLOAT(TS2)/S..FLOAT(L)IU9.
149 1.FLOAT(MSI/1900.
149 RETURN
155 END
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APPENDIX E

DESCRIPTION OF TARGET DESIGNATOR/CUEING HARDWARE
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DESCRIPTION OF TARGET DESIGNATOR/CUEINC HARDWARE

The target designator/operator cueier or "Box Generator" has been
designed to enable frame-by-frame target priority designation under computer
control with video insertion built into the unit. The following features
are available for use.

a. Ten targets can be cued at one time.

b. Each target can be outlined in white. The whole area inside (Box 8)
will be increased in brightness.

c. There are five levels of prioritization cues available for use on the
first 4 targets.

1. The highest level is when the blink bit is enabled on Box One.
This will cause the box surrounding that target to go off and on.

2. There are four levels of brightness that can be set under computer
control. This feature could, for example, be used to indicate a level of con-
fidence in an automatic target selection process or to indicate the relative
importance of different targets.

A block diagram of the overall acquisition system is shown in Figure E-1.
The box representing the target designator/cueing hardware along with its dif-
ferent input-output signals is shown in the lower center of the figure. The
following is a description of the use and meaning of data words into the
target designator. The VAX-11/780 sends a 16 bit word through the DR11-B
interface board to the target designator (TD). The first five high order bits
are not used in the TD. Bit ten when high sets blink bit to Box 1. Box 1 is
the only box that can be made to blink. Bit nine and bit eight control the
brightness of four boxes, one through four. Bit value "0 0" is Just brighter
than the six boxes. Bit value "11" is the maximum brightness available.
There can only be one box of each brightness. Bits seven through bit zero
defines box position and box size. The size and position values are to be
sent out in the following order, left side, right side, top side, and bottom
side. The range and order of data is shown on the following page.
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15 14 13 12 1L0I19 81 7 6 5 4 3 2 1 01

Defines box size and position
. Requires four per box.

, Defines box brightness

High sets blink bit
1.1

1, (251

<244.1 (244, (254

Values to set blink and brightness are set as part of left value for first
four boxes. Blink is valid only for first box. Bits eight and nine have the
following values.

Bit values for use for first four boxes, left side out only.

0 0 0 No blink, minimum brightness

•.0 0 1

0 1 0

0 1 1 No blink, max brightness

1 0 0 Blink, box one only, minimum brightness

1 0 1

1 1 0

1 1 1 Blink, box one only, max brightness

RESET is initiated for 120 Nsec. from sync. interface control before up to
forty unit values are output from DR11-B.
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The following is a brief description of the target designator block

diagram.

a. Latch address generation (Figure E-2)

A counter capable of storing more than forty numbers is first reset at
beginning of sequence. This generates an address of zero. Data is put on the
lines and LO.D DATA is initiated. This loads data into various latches that
represent left side, blink and brightness. INC. then increments the
latch address counter. This is continued until forty data words are
loaded.

b. Data Reg and comparators (Figure E-3)

The data registers are loaded under the control of the latch address
counter. The data register outputs are connected to high speed comparators
where the values are compared against pixel count and line count. These com-
parators give signals out that indicate equal-to, greater-than, or less-than,
for left, right, up and down. The signals are combined in high speed logic to
derive boxes that are inserted into the video to indicate target position,
size, and Importance.

c. Pixel and line counters (Figure E-4)

The pixel and line counters generate counts corresponding to position
on the TV screen. The composite blanking and vertical drive signals must be
phase locked to the video signal of interest. These counter values are then
sent to the comparators to generate box size and position.

d. Brightness select, blink, and video insert (Figure E-5)

Four unique select signals from left edge load on the first four boxes
causes data bits on eight, nine, and ten to cause blinking on one and inten-
sity modulation on one through four. These signals are then fed into a video
amplifier where they are inserted into the video.
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LATCH ADDRESS

INC ADDR DECODE Latch address decode out.
COUNTER Each card has eight unique

addresses. This generates two
S boxes, There are five cards thus

ten boxes can be generated.

Figure E-2. Latch address generation.

8 EA DATA LINES

ADDR ADDR ADDR ADDR
STROBE LEFT STROBE RIGHT STROBE UP STROBE DOWN

: REGISTER REGISTER REGISTER REGISTER

COMPARATOR COMPARATOR COMPARATOR COMPARATOR

LIKE COUNT

s_ _ _ _ PIXEL COUNT

Figure E-3. Data reg and comparators.
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PIXE

5mHz CLK COUNTERS To Pixel Comparators

0 - 256

COMP BLK COUNTERS To Line Comparators

0 - 256

VERT DR RESET

Figure E-4. Pixel and line counters.

Four unique selects from left
edge load on first four boxes

VIDEO
INSERT

VIDEO OUT

Data Bits 8, 9, and 10 VIDEO IN

Figure E-5. Brightness select, blink, and video insert.
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BOX CONN 1 C
010 14 2 470A14VC

9 13 4 4
8 12 5 6 6,

47 11
6 10

4,4
7405

CONN 25
LOAD DATA

76748 
.

CONN~BO 2AT 2 ,11

* 21

NBLIN 7NBE OCON-

1 77C 
L C 1 1195811

toA6,

JA* 6.6 .....................
LO- CON 7 

*PN1



VIDEO IN +12P
COU 32423k.

*FROM 7404
Box 2.4 20K2 134 13CN
GEN 132

LATC 2 4+12V

2 K6P 2068 ~ 10MFD

5 4 7K 4 13 VIDEO OUT

4 2.

VIDEO~ 

VIDE 

SCTO

10 1 10L 7n

101MM.1

Figur E025 Coninued.
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LINE AND PIXEL 5?ZVCONN
COUNTERS CLK 1. 92
SECTION CN 1

4 41
7 6 42

COMP
BLK - 1 13 112t9 

44ON

CONN 1 37 4

373157 4

vCON

VERT 13, 7413 851LINE
DRV"11 9 52COUNIa

CONN

lATCH ADDRESS CONN RESET 2 -1

COUNTER SECTION 27 C316

CONN INC. ---- 417
26 79118

3 .1 20

Figure E-6. Continued.
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CN PL A 7411
$ 74S367A , VIT

40 l7LK 7493

41 2 aINK.EN 2 3.9Ka

42 3 f 1

43 L 11.6 3.5

44 110MA. 6

45 13

46 Box 1

47 8 4 ROW UP A>. 6,6 3.5

LZNE
CPT 7S5367A

48 1

49 --- L0 2 -451.

50 3 1 I -

52 5 2 
,

C>

DATA
• $6 74S367A

561

57

58 3 .M.A-it to

59 4 . . . ,

• CONN 6
60.

61 6--2 L

62 2 OF A 5 21.

63 8.5

L, .6 1DATAALL LATCUS

CON
SLOT STRAP POSITIONS 15 LS&

5 2-3 5-6 9-10 16
6 1-2 4-5 8-9

1 2-3 4-5 99 17 'CONS

a 1-2 5-6 8-9 7404 . 0 21

9 2-3 5-6 8-9 l ,

1 4 I5I 1.3 _0 5 22

Figure E-7. Schematic of address select and box gen logic.
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COjO PIXE
CNT. vCet

16 7
45367A

40 
C L A - L I2

41 2 s

42 3

43 4 l

44 5 1 DOW A-B n6

45 6 ..... ~U..CONS 5
46 7 p3

ALL ODD NUMBERED
47 SB 1433 RO U > 15 . BOXES EXCEPT ONE

L I N E A , I L I U

CMT. 74S367ARO <

..
LlZ 

Up A <5 1. 5: 
6.6

48 6

503O20 RIGHTA 12

51 4 1

52 5 2

53 6

54 7 - - , -

DATA C6
56 9.. .56 12 >1 a,,, ,--

,58 2 3 o0 -_ CONN 6

59 4 3b,. EVEN BOXES 2-10

60 5

61 6 1> 04
6 2 7.. ..,,J l ,,,--PA 

D2 t &

8 O PIN RIGHT A- 4 6
25 LOAD 'a,, . 2&14 OF

DATA ALL LATCHES

CONN

15 LSB
SLOT STRAP POSITIONS* 16
5 2-3 5-6 9-10 CONN
6 1-2 4-5 8-9 17

2-3 4-5 8-9 7404 5 0 21
S 1-2 5-6 -9.2 1 1

9 2-3 5-6 8-9 LB - 3

1-.3

39 34

15 14 
22

510 5
*9 6

r20 L 1 Z7

Figure E-7. Continued.
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CHIP 3-2 PIN 7
LSe . 9

13
LINE COUNT CHIP 3-3 PIN 3

8

* MLSB9

PIXEL 1
COUNT13

vCvc

is 16, VCC 6 7 716,3 t

5 141t 412..2 f 4 S 11t 4 5141 a
*LOAD1 75

DATA 31. ET LTH31.

CHIP I. P IN 15

12 1

LLIN

I
MSB -13

CHI 1-3 . .. PIN 7. 
.
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vcc 

vccvc
16, isL 16,3 I6 16.3

* 0. S 13,5 13 13.7 * - : 13A .
*2.4 740J! 2.4 746 2.

T V 1124 tu (1 2
, v2

2,14 t1, 22 20• 1 1 1 2 6
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131 5,3 74--1 :"7

136

J1 L 2,1 -i 2127 714 1975 121 11 I 1 9) 7 1

15 16, ,6 1
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1,UN CHI -2 PI 13 11)
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APPENDIX F

DESCRIPTION OF TRACKER INTERFACE AND CONTROL UNIT

I

S

a'a' 67



46

tic

M. x

684



TRACKER INTERFACE AM) CONTROL UNIT

A block diagram of the interface and control unit along with its relation
to other elements in the data acquisition system is shown in Figure F-i. This
interface is fabricated on three separate circuit cards - a sync interface
control board, a digital converter/multiplexer and latch board, and an analog
to digital converter/multiplexer. The key element is the SYNC interface

. card. The SYNC-interface card performs the basic functions listed below.

0 Generation of SYNC and timing signals for the Box-GEN.

0 Interfacing of data and instructions output from the computer to

the box-GE N.

0 Interfacing of data input to the computer from the box-GEN.

The following signals are required for the transfer of data between the

DRIl-B and the box-GEN.

Signal LOGIC 0 (Inactive) LOGIC 1 (Active)

Cl (read/write, word) 0 VDC +5 VDC (TTL)
Cycle Request B 0 VDC +5 VDC (TTL)
Function 1 (read/write) 0 VDC +5 VDC (TTL)
Ready +5 VDC 0 VDC (TTL)
Busy 0 VDC +5 VDC (TTL)
Output Data (16 lines) 0 VDC +5 VDC (TTL)
Input Data (16 lines) 0 VDC +5 VDC (TTL)

Box generator unidirectional interface to a DEC DR1l-B

Function 1
Cycle Request B BOX
Ready GEN
Busy CONTROL
Cl LOGIC

." nutDataOutput Data

Function 1: This signal is returned as C1 control through two inverters
and cable driver. When active, it indicates that the data transfer will be an
input to the CPU from the Box GEN. When inactive, it indicates that the data
transfer will be an output from the CPU to the Box-GEN.

Ready: When this signal becomes false (inactive), the DR11-B is ready to
transfer data to/from the Box-GEN. When Function 1 is inactive, the Box-GEN
will respond with a cycle request B to indicate it can accept an output data
transfer. When function 1 is active, the Box-GEN will respond with a cycle
request B to indicate it has an input data word ready for transfer.
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TI
Busy: This signal indicates that a bus sequence is in progress. The

trailing edge of this signal is used to initiate subsequent output/input data
requests. This trailing edge is also used to load output data into the Box-
GEN during output data transfers.

Output Data Bus: The 16-bit positive true data bus output from the com-
puter is input to card 13 at right side of page. Rising edge of "LOAD DATA"
and "INC" on card 13 is used to load data in registers and increment address.
"RESET" resets address register when ready first goes low for 120 nsec.

Input Data Bus: The 16 bit positive true data bus input to the computer
is on card 12 left side of page. Data is latched and multiplexed on this
card. ADC inputs come from intercard cable. The falling edge of busy incre-
ments two counters on card 13 for address generation. Address "A" and "B" are
used for time code digital multiplexing and address "Qo" and "Q2" are used for
analog multiplexing on input of ADC Card 11. (Refer to timing diagram in read
mode.) The first start convert (SC) is generated during address 0 and cycle
request. The last two start converts begin at falling edge of busy and the
last two cycle request begin at end of convert (EOC). A BCD counter is used
to select number of frame delays before generating first cycle request. The
input to the ADC multiplexer has 6 buffer amps. Each buffer amp has balance
and amplitude POT adjustments.

Figures F-2 through F-I are the schematic and timing diagrams for the
cards in the interface and control unit.
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+TRACKER BUFFER AMPS

~50K

I05K

10K

+15 747 BROWN PITCH

50K

105K _--"_g_ _

1"- OKQGND

O RA NG TO

RW C
TRB

50K>

+15 148 OBLUE BOTOPMB

u  l  GREEN RIGHT

* Figure F-6. Tracker buffer amplifier schematic.
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CONNECTION DIAGRAH

101, VIL-W
Bit 12 (I.SB for !2 bits) Sr., t

Bit "l C2 3 1 ' sUplI

Bit 10 (LSi for 10 bi) -I u llr I.,

- Bit 9 Bufl.tr Out

bit 8 5 ,A' Suppl.

Bit 7 h (;.lint Ad juS

Bit 6 7 Aoalg Comn,

Bit 5 8 Ill allV kw
Bit -9 R: ilt R.logv

Bit , - .illo,, .. r 01 1 .+t

Bit 2 1 Comltr i,

Bit I (\",) 12 Bit Conv.rt Command

Bit I (MSB S.A.R. "- '

Dig. Common* Kmr1 r

+5V Supply clck R K. tfi t,,tr :

*Digital Cotmon is internally connected to case. (AIt,8 and AI)C85C on;
tIf an external clock is used, connect thv clock to [ilt 21 (1onV. command).
(See Figure 2 and 5-33).

Binary (BIN) iNPUTVOLIAGE RANGEI NI .B VALIES
Output - -

Analog Input De+ined As: +lOV +5V 52.'\* 1) to +10V (0 to +WV
Voltage Range DefinedAs:

Code COB*" OB* COB*
Designation or CTC*** or CTC*** or CTC*** CSB* SR*".FSR " OVIN O5V 0\ OV ,

One Least 2" 2** 2* '
Significant n-8 78. lJmV 39.Ohm\" 19.53 30 3

9
.OhmV t'.5.mV

Bit (LSB) n-10 19.53mV 9.77mV &.88mV 
9
.77mV 4.Smv

_ _ _ 4.S:m, ' " .44 mV )."m '' ! '4.t I l"V

Transition Values
+SB LSB Full Scale +1OV-' .1.SK +5V-3 2LSB +-.5V-3 21.S +10V-3 21.S +5V-3 2LSB

000 L . 0OO**** Mil Scale 0 O 0 +5V +2.5V

Oil . . . Ill -Full Scale +IOV+i 2LSB -SV+2LSB -I.5V+l 2-SB 0+1 2LSB 0+1 2LSB

Ill . . . 110

*COB-Complementary Offset Binary
**CSB-Cor.,pleaentary Straight Binary

**CTCComplementary. Two's complement-obtained by using the

complement of the most significant bit (I'SB is

available on pin 13.
**** Voltages given are the nominal value for transition to the code specified.

*USED IN THIS DESIGN

r . . . . .. . For For
Buffered Direct Input

Input Outout Connect Connect Input* (See note)

Signal Code Pin 23 Pin 25 Connect
Range To Pin To Pin 29 inl

SignalTo Pin To Pin

'-" Lnput 52
+lO.

'  
COB or CTC 22 2i5

+5'V COB or CTC 22 Open 24, 24
;2.5V COB or CTC 22 Pin 22-1 24 2.

0 to +5V CSB 26 I'n 22 24 240 to IOV CSB i6 Ope 2 24
- Open244

*C4-'nnect to Pin 29 or input signal a.t shown in next two columns.
**The input signal is connected to Pin 30 if the buffer amplifier is used.

NOTE: If the buffer amplifier is not used, the input Pin o must be

grounded (PIn 26).

TABI.F I. INPUT VOITA(ES, TRANSITION VAI.UES, LSB VALUES, AND CODE DEFINITIONS

Figure F-8. A-D converter spec4.iicationa.
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P1 P2

13-37 KK A0O1N 18 13-48 DD END CYCLE 39
11-44 U DATI07 16 49 BB CYCLE REQB 37

43 R DATI06 14 50 Z FNCT 30 35
42 N DATI05 12 33
41 L DATI04 10 51 Y FNCT20 31
40 J DATI03 8 52 U FNCT1O 29
39 E DATI02 6 27
38 C DATIO1 4 53 HH 0+5 25

12-39 A DATZOO 2 54 S READYO 23CYCLE REQ A 39 55 P WC INC ENB 21
13-38 NN GOO 37 13-56 m INITO 19

39 X DSTATA 35 10 K ODAT08 15
40 DD SINGLE CYCLE 33 11 f ODAT09 13
41 BB DSTATB 31 12 e ODAT1O 11
42 Z DSTATC 29 13 H ODATl1 9
43 U C1 CONTROL 27 14 C ODAT12 7
44 HH BUSY 0 25 15 a ODAT13 5

SPARE 23 16 Y ODAT14 3
45 S BA INC ENB 21 13-17 W ODAT15 1
46 P ATTN 19 13-57 KK NO LOCK 28

* 13-47 M CO CONTROL IN 17 13-9 U ODAT07 16
12-45 K DATI08 15 8 R ODAT06 14

46 f DATI09 13 7 N ODAT05 12
47 e DATI1O 11 6 L ODAT04 10
48 H DATIll 9 5 J ODAT03 8
49 C DATfl2 7 4 E ODAT02 6
50 a DATI13 5 3 C ODAT01 4
51 Y DAT114 3 13-2 A ODATOO 2

12-52 W DATI15 1

Figure F-10. Interface and control connector.
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V-. . . . . . . . .-

BOX IRIG BOX IRIG
GEN A/N SIGNAL GEN P/N SIGNAL
A RED A HD2 h BLK AJ USi
B YEL B HDI _ BLU AK ts8
C RED C TD8J SHT AL ta4
D GRE D TD4 k BLU AM ts2
E RED E TD2 L ORA AN tsl
F BLU F TD1 R BLU AP hs8
J RED H UD8 N BRO AR hs4
K BLK J UD P BLU AS hs2
L RED K UD2 R BLK AT hs
M WHT L UDI S YEL AU ms8
N RED M TH2 Y BRO AV ms4
P BRO N TH1 HH WHT AW ms2
R RED P UH8 JJ BLK AX Ms1
S ORA R UH4 - YEL BF SAMPLE TIME
U GRE S UH2
V BRO T UH1 v BLK BJ GND

KK WHT U TM4 Y YE. BK GND
LL BRO V TM2 Y WHT BL GND
W GRE W TM3 Z ORA BM GND
X YEL X UM8 AA BRO BN GND
Y GRE Y UM4 NN BRO BW SYNC ERROR
Z ORA Z UM2 BB CA HD8
a GRE AA UMI CC CB HD4

b WHT AB TSII DD cc TH8
GRE AC TS2 ECD THII

BLU AD TSl
H YEL AE US8
T BLU AF US4I
e GRE AH US2

Figure F-11. Time code generator cable (J2)
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Once the ground truth on the sensor location and the locations of all
targets within the imagery has been established, a variety of statistics can
be computed from the operator responses. Typically, the specific analysis and
formats for graphical outputs would be provided by the user in a user supplied
program. To illustrate the types of data analysis that can be performed,
results from one phase of the FOG-H experiment have been included in this
appendix. No attempt should be made to draw any conclusions from these speci-
fic graphs or computer pientents.

Figures G-1, 0-2, and 0-3 show the classical number of detections,
recognitions, and identifications as a function of range to the target in the
histogram format. This type of output is available from a high resolution
type of dot matrix printer/plotter. Figure G-4 is a sample computer printout
of the different types of data and analysis used in this particular experi-
ment.

.
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SRUNd AALT
RE.ADING GROUNDO TRUTH DATA FILE GKOUNO.FFF.. STA'4DdY.

TOTAL NUMB4IER OF IRIGS8 111361
RE.ADING UN!FUP1IATThL' MT1JI RANGER UATA FRO'i FILE 41NI.LVAT

6635 MINI RANGER DATA Rk.AO SU LETS GET ON WiTNf IT.
NUJMBER OF CORRECT TANK HCOGNLTIONS2 457 wt(ONG= ft1
NUMdLR. Ut: CURRECT AVC RE~COGNITIONS= 6b WR(ONG= t0
NUMHiER oF CURReCT TRUCK RE.COGNITIONS= 17 WRONUG 31
NUt~kEN UF CORECT J"EP kLCUGNITItjNSx 14 WRVJUN 6

NUhdLR OF COPRECT Mb0 ZINTIFCATIDNS= 6 WRONG= ti9
N~UMBER UF CIORHPCT 1A49 IDE"ITIFICATiOlSt 39 WRuwG= 13
NUMB1ER4 UF CORRECT M551 1Ut.NTIFICATIONS= 89 AKOtG:z 23
NUJF4UR OF CURRECT M113 IUENTirICATIJNSz 22 WtKUhGz 8
NUJMBER UF CORRECT LANCE IDE.NTIFICATIONS= 10 WHUNGs 13
t4UM,3ER OF KR.SEThz 207
NUIEWR OF OPLI4ATOASa 2b
NtJm8LR Or TOTAL OPEKATnR RESPONSES= 4327
NUMBER OF WRONG TARGET RECOGNITIUJS UN ACTUAL TAHGEIS=
RNMER OF kROihG TARGET IDdUFTFICATIUbS ON ACTUAL TARGETS= 193
NUMBER OF FALSE TARGET RECOGNITIONS a 261
dU"%ER Of FALSE TARGET IDENJTIFICATIONS= 92
DESIG14ATIONS FOR FALSE TARGET SEQUENCE 4z 69
DESIGNATIONS FUR NO TARGET SEQUENCE 13= 30
DESIGNATIONS FUR NO TARGET SEQUIENCEL 7= 6k

SEQUENCE I DESIGwATIUr! COUNTS / 293
SE.QUENCE 2 DESIGNATION COUNT= 1098
SEQUENCE 3 DESIGN'ATION COUNIZ 128
SEQUENCE 4 DESIGNATION COUNT: U
SEQUENCE 5 DESIGNATION COUNT= k93
SEQUENCE 6 DESiGJATI0f) COUNT= 286
SEQUENCE 7 fjESIG4ATIOrJ COUNTz :
SLOOENCE 8 ULSiGu6AflON CoUNTs 457
SEQUENCE 9 DtSIGNATION CU~jTz 279
SEqUENCE 10 DESIGNATIUON COUTs 400
SEaUCE 11 DES[GIATION COUJTz 434
SEQUENCE 12 04SIGNATl0N COUNT: 121
SEQUENCE 13 DESIGNATION COUmTz 0
SEQUENCE 14 VE.SIGNATrUN COW4: 300
SEQUENCE 15 DESIGNATION. COU.Ts 202
SEQUENCE 16 OESIGfIATIO11 COUrNT= U
SEQUENCE 17 DESIGNAEION COUNT: 0
S9QUENCE. 18 DESIGNATION CUNfT: Is7

OUTSID GROUND TRUTH IRIGz 3961
MEA34 DETECT TIMEz 2.914 SECOwDb ON 777 DETECTIONS
ITH A STANDARD De.VIATIUI OF 2.526
MEAP RECUGNITIUN TINE. 1.233 SECUNDS ON 539 TARGETS
WITH A STANDARD DE'.IATIUN OF 1.727
MEAN IDEN4TIFICATION TIPE 1.aU11 S4CONU~S ONI 151 TARGETS
WITH A 8TANLIARD DEVIATION UF 1.921

14CUU4T* 1253 IPLnTz 1
NUJMBER UF DETLCTIONS AT 325 FEET = 42u
NLUt.'EN OF DETECTIUNS AT 500 FEET z 275
OUNSER OF DLTLCTIU~b AT 1300 FEET z 6583
NtJNbEh OF DETECTIO.AS 1)W? Of Th'e AdnVE ALTSz 0

ERROR ALLOwA1IE IN NINIMANGLR DATA 2 1.500OU0

IHCUUN~Tz 284 IPI,OT 2
dUMoCR UF RLCOGNITIUNS AT 325 FEEr a 1U2
NIJMbEI OF RECUC-NISIUNS AT 500 FE~LL 61
NUM,3ER u' RECUGNIIIOWS AT 400 FECC a 2

ir1CUONvTz 15S IPLUtTz .3
NUMBER GF IDENTIFICATIUAS AT 325 FEc.T x =
NII1iIER Ut. IDF.NTIFICATtO..S AT 500 FEE;T a =
NUq".k uo' lfEdiTLFICATL14 AIr VUu jFLT z 0
WLJM61ER OF II .ivT1FICoMT1'j,43 OUT OF LHic AP3UVF: AL15z

&.RUR ALLPF AbI.e Iii 'rAIINtAJkcN D)ATA = z 5'o~

Figure G-4. Sample computer printout.
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