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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 video
2. Sensor bosition on the range correlated with IRIG time
3. All target positions on the range correlated with IRIG time

The Fiber Optic Guided Missile (FOG-M) 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 preliminary 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 factq?y 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-M human factors data collection.

TANK APC

TRUCK JEEP RESET
M60 M113

) m48

> LANCE
" CARRIER

M551

Figure 2. Target types in the FOG-M 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 collectiom.
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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X Figure 4. Operator station schematic.
B 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
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
detected it to be an actual target. When the operators recognized the target
clags (tank, truck, etc.), they touched the appropriate menu area. If they
were able to identify the type of tank (M60, M48, 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:

I o a4 Y

LA AN

¥

1. Touch screen x coordinate

AR AR

2. Touch screen y coordinate
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3. 1IRIG time of the designation
4, Customized menu designation

Appendix A contains a listing of the data collection program used for the
Y FOG-M operator. All responses from each operator are stored separately in
N 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
A 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 truth 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
3 truth cues around all targets to evaluate ground truth completeness using the
by 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

v truth sequences are then sorted into one file for use by the data reduction
. program,

2 An alternate method for ground truth generation is to judiciously digi-
z 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 IRIG
J time. This later process is clearly more time consuming, but in video scencs
9 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.
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
K specific plots and printouts of the individual altitude runs and grouped data
. runs have provided more detailed information, and clearly this type of

« ¢« 0>

*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
the computer to any point on the
is 256 by 256. The intensity of
number one cue can be optionally

with each side independently positioned by
screen. The screen resolution for the cues
the first four cues can be varied and the
"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 regsponses 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.
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APPENDIX A

FOG-M DATA COLLECTION PROGRAM USED FOR THE OPERATOR
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: | PROGRAM FOGSTATS
ol ; .c...- ............::ct--- CCCC CCCLCCLCloLecccccecocceeecet
Cad
4 c THIS PROGRAM VILL GENERATE A FOG-M NUMAN FACTORS STATISTICAL DATA
s c BASE. AN OPERATOR WILL PERFORM FOUR FUNCTIONS WHILE REAL VORLD VIDEO
; g IS DISPLAYED TO WIM TO GENERATE THIS DATA.
. ] ¢ FUNCTION 1| - OBJECT DESIGNATION
X -9 ¢ FUNCTION 2 - TARGET DEVECTION AND DESIGNATION
. 15 c FUNCTION 3 - TARGET RECOGNITION
o, 1 '3 FUNCTION 4 - TARGET 1DENTIFICATION
. : ; gccccccccccccccccccccccccccccccccccccccccccccccccccccccccoccccccccccccccccccccc
. 14 c THIS PROGRAM VILL DO SOME INITIALIZATION THEW VILL BE INTERRUPTED WHEN
{: c EACH TOUCH SCREEN OUTPUT 1S GENERATED, OTHERVISE IT WILL WIBERNATE. .
17 g...l...-...l.................l..l...t'.........'.-..'.....-......-......-.....
- 18 c
19 c IRIG(1)=FIRST IRIG TINE WORD
- 2 c IRIG(2)=SECOND IRIGC TIME WORD
- 21 ¢ IRIG(I)=THIRD IRIG TINE WORD
22 ¢ IRIG(4)=GATE SIZES OF THE TRACK GATE (TOP AND BOTTOM)
" 23 c IRIG(S)=GATE SI12ES OF THE TRACK GATE (LEFT AND RIGHT)
;: g IRIG(6)=16 BITS THAT CONTAIN THE X AND Y POSITIOR OF THE CURSOR
2¢ ¢ BOXES(48) IS THE ARRAY THAT CONTAINS THE 1§ BOX POSITIONS
~ g ¢ LEFT,RIGHT, UP AND DOWNC=- IN THAT ORDER
- 2’ g...‘..'......'.'....l'."..."....'I.'...".'.-'.......'t.....'.'..’...‘.t“.t
- ET4 EXTERNAL IOS_READVALK, IOS_WRITEVBLK, JOSM._NOECHO
3 OOVUSLE PRECISION QUAD
- 32 SNTEGER SYSSUAITFR,SYSSBINTIN,SYSSNIBER,SYSSASCTIN
- 33 nmcn-: IRIG(6),IV(2),HD,TD,UD, TH, UM, TH UM, TS1,TS2,¥S,LS,NS
: 34 SYTE X,Y,XV(2),TOP,80TVOM,LEFT,RIGHT, TH(2), LR(2)
” 38 . INTEGER®2 1OSB(4),BLINKN, ISAVE(2), TENP
36 INTEGER SYSSAIOW, SYSSASSIGN,SYSSAIO0, SYSSLKWSET , RUN
" 37 INTEGER INLOCK(2),I10LOCK(2),XRCHAN, ITCHAN, TECHAN
N 3 CHARACTER®1S TIME®23,NAME*SS,RUNN2,FRANE®13
N 39 INTEGER"2 ROXES(48),IDAY
. as CHARACTER*1S STRING
~ 41 COMMON/STRNG/STRING
“ 2 COMMON/CHAN/ ITCHAN , XRCHAN , TECHAN
- 43 COMMON/COORD/X1,Y1, 1QIOF
- “" COMMON/IRIGT/IRIG
48 COMMON/HMSEC/IN, IN, SEC
- 48 COMMON/B80X/BOXES
47 COMMON/FLAGS/IORIGIN, IMAXY
48 COMMON/DINIT/XD, YD, XORIGIN, VORIGIN
. 49 EQUIVALENCE(XY(1),X),(XY(2),Y),(IRIC(6) XV(1))
- sy EQUIVALENCE(TB(1),B0TTOM),(TB(2),TOP), ( IRIG(S),TB(1))
- 81 EQUIVALENCEC(LR(1),LEFT),(LR(2),RIGHT),CIRIG(4),LR(1 D)
g 52 EQUIVALENCE(IRIG2,IRIG(2))
o 83 TIME="® ¢
. 1 ISTATUS=SYSSASSIGN( " XRAS® ,XRCHAM, ,
111 IF(.NOT.ISTATUS)TYPE =, ERROR IN xul CHANNEL ASSIGN®
)

} P e )
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" I"AMOIVSWM *TYSS ', TRCHAN, . )
[ 24 IF(.NOT. ISTATUS)TYPE =.' ERROR 18 TTBS CHANNEL ASSIGN'
s 1FLAR=)
9 THLOCK( 1 )=SLOC(BONES( ) H
. FNLOCK(2)=XLOC{ BOXESt 49
61 KeSYSOLKVSET( 1ML OCK, l“ﬂo
- 62 IFC.NOT.KITYPE =,° WHABLE TO LOCK BONES 1/0 SUFFER®
.3 INLOCK( 1 )=ZLOC( IR1G(1)) .
64 TNLOCK( 2)eZLOCe IRIG(6))
3] KaSVYSSLKVSET( INLOCK, 10LOCK, )
[ IFL.NOT.XOTYPE *,° UNABLE TO LOCK IRIC 1/0 BUFFER*
L 14 1MLOCK( 1 )=SLOC(STRING(111))
| 4 IK“KCI)-IL“CSTIIK( llll.H
(34 KoSYSSLAVSET( uu.ocx.
bs IPC.NOT.KITYPE *,' UNABLE 70 LOCK lllﬁ 1/0 BUFFER®
n OPEN(UNIT=S, NAME = TT" +STATUS= 0L’ )
72 ™G *,° ENTER VIDEO TAPE NWMBER BELING VIEVEDITAPE 1 OR 2)°
73 READ(S . 88)IVIDEOTY
74 L] FORMATC 1) )
78 OPEN(UNIT=12,BANE="OPERATOR.FOR " , TYPE="NEV* )
76 WRITE(12,88)1VIDEOT
77 [ FORMAT(1X, 'TAPE WUMBER °,I1,°' FOG-N OPERATOR DATA FOLLOVS')
78 - K=SYSSASCTING,TINE,,,)
79 YYPE *,° TESY THNE TOUCN SCREEN FOR 1/0 ENABLED.....cvcvevcecnes’
[ 4 K = SYSSQIOW(XVAL(1 )« XVAL{ TECHAN) ,
el 2XVAL(XLOC( 10S_READVELK) .OR. 5LOC( IOSINOECHO) ) .
02 11088,, DATA,XVAL(18),,,,)
83 TYPE *,' TOUCH SCREEN WOV READY FOR OPERATOR INPUT.°®,
04 1° 18 IRIG UNIT IN TRANSLATE??'
% (4 AORICIN=S.6
L] NORIGIN=8.02
L 24 YORIGIN=4.87
e X$=20.48
(4 V8$=24.8
” AD=XS-RXORICIN
(3 YD=YS-YORIGIN
2 - CALL Ul0
3 1 CONTINUE
" KoSYSSHISER( )
98 60 70 1
e END
2 SUSROUTINE VIO
2 BYTE C
bi) EXTERNAL IOUIMVII.K. 108M.NOECHO
158 EXTERRAL INPUT
19 INTEGER SYSSASSICN, !Vtﬂlﬂ. ITCHAN, SYSSOI10, XRCHAN
i INTEGER I10S_READVELK, 10SM_NOECHO T‘CNA
in CHARACTER™1S STRING
194 SYTE DATA(1S)
195 INTEGER*2 10SB(4)
188 EQUIVALENCE(DATA,STRING)
1 COMMON/CHAN/ TTCHAN , XRCHAN , TECRAN
108 COMMON/DINIT/XD, Y0, XORIGIN,YORIGIN
is COMMON/STRNG/STRING
1 COMMON/FLAGS/I0RIGIN, ITMAXY
-,
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DATA IORIGIN/L/,IMAXY/1/
fl;'z'SﬂIO( IVAL(S) XVAL(TECRAN) , XVAL ( 51.OC( JIOS.READVELK) ), tm.
2 MTA(I) XVAL(18),44,)

I”
SUBROUTINE INPUT(C)
SYTE C,XV(2)
EXTERNAL IOS.READVELK, IOSM_NOECHO, I0SWRITEVELK
INTEGER SYSSQIOW, ITCHAN, XRCHAN, IOSM_NOECHO,SYSSSETIMR
INTEGER SVSSQLIO0,SVSSVAITFR,TECHNAN, SVSﬂllTlN
DOUBLE PRECISION QUAD
INTEGER®*2 IRIG(6),IV(2),MD,TD,UD,TH,UN 'I’N.Ill 781,T82,VUS,L8.M8
INTEGER®2 ISAVE(2)
CHARACTER*1S STRING.TIME*16 .
INTEGER*2 BOXES(4S)
INTEGER"2 103B(4)
SYTE DATA(IS)
THESE PARAMETERS ARE LARGER THAN THE SCALE FACTORS SO YOU CaN
S0 OUTSIBDE TUE RASTER AREA ALSO.
COMMON/IRIGT/IRIE -
COMMON/CHAN/ ITCHAN , XRCHAN , TECNAN
lellll‘l'll. Yo, lﬂlﬁll.'ﬂllﬁ!l
COMMON/COORB/X,Y, 10
COMMON/BOX/BOXES
COMMON/STRNG/STRING
COMMON/NMSEC/IN, IN, SEC
COMMON/FLAGS/IORIGIN, IMAXY
CQUIVALENCE(DATA,STRING)
KOIIIVAI.EICN 1m16( 6),X¥(1))
TYPE *,* ENTERING AST INTERRUPT mtll!‘
:aﬂl’tl

THIS PROGRAM READS TNE TMH SCRETN DIGITIZER PUTS THE CRY
COORDINATES IN COMMON /COOR

776

19?7

KeSYSSOIOW( XVAL( 4), XVAL ( XRCRAN ) , XVAL ( XLOC{ 108_READVELK) ), 1088, ,,
1 IRIGCL), BVAL(12),,,,)
IFC.NOT.KITYPE *,° ERROR ON SYSSQIO READING IRIC TINME®
IFLIRIG(3)ITHNEN

IF(IBADV.EQ.1)60 TO 776
I8ADVe

1
VRITE(S,187)X,V,IDAV, IN, IN,SEC
FORMAT( 1X,F8.2,1X,F8.2,56%,13,'s°,12,':°,12,'s*,F6.2,
1' INVALID IRIG FROM VIDEO TAPE')
G0 TO 776 *
ENDIF
IF(18ADV.EQ. 1 )CALL VIO
RO=ISNFT(IRIG(1),~12)
TO=IAND( ISHFT(IRIG(1),-0), 'F'X)
UD=TAND( ISHFT(IRIG(1),~4), 'F*X)




198

1))

THeLANBCIRIG(L), *2°X)

UN=1SNFT(IRIG(2),~12)

THoIAND( ISHFT(IR16(2),~9),°7°0)

UM=IAND( ISHFT(IRIG(2),~8), 'F X)

TS1=JAND( ISHFT{ IR1IG(2),-2),'7°0)

ISAVE( 1 )=1ANDC ISHFT( IR1IG(2),2),'C*X)
ISAVE(2)=ISHFT(IRIG(3),~14)

US=TOR( ISAVE(1),1SAVE(2))

TS2=1ANDC ISNFT(IRIGL3) ,~185), 'F ' X)
LE=IANDCISNFT(IRIC(3),~6), 'F X}

MS=TAND( SSNFTCIRIG(3),~2), ' F 'X)
IDAY=188*)D+ 18 TD+VD

THeTU* 1 g+UN

IN=THe1S+UN
SECSFLOAT(TR1®18+US)+FLOATITS2)/18.+FLOAT(LS /108,
1+FLOAT(NS)/ 1088 .

KeSYSSWAITFRIXVAL(S)) .
IFC.NOT. KITYPE", ' ERROR ON VAITFR IN AST ROUTINE, #%°
BECOBE( 14,701, STRING,ERR=772)X, ¥

:z#ﬂ 1X,F6.2,2%,F8.2)

e
WRITE(S,19)%,Y,%0,XORIGIN, YORIGIN
FORMAT(' Xe',F8.2,° Yo', F§.2,° XD=',F8.2,' XORIGIN=',FS.2,
1 YORIGIN=',FE.2)
IF{A-XORIGIN.CQ.0.0)THEN

N
IF(V-YORIGIN.CQ.¥.F)THEN
Yo§.o8

€0 TO 28

ENDIF

Ro284. /¢ (AD/(R-RORIGIN)
¥o242./7¢(Y0/7(Y-YORICIN)
GO Yo 2¢

)
)
IF(V-YORIGIN.NE.5.8)THEN
::::!.I( (YO/{Y-YORIGIN]))

VoS ¥
ENOLF
VRITE(S,10)%,Y,XD,XORIGIN, YORIGIN

)
)

FORMAT(® Xe',Fis.2,' Y=',F18.2,' ADe',F5.2,' RORIGINe‘',FE.2,

1' VORLIGIN=",F§.2)

248.5283.-8. WMICH ARE THE MAX X ANO WMIN X VISISLE OF THE 80X
281.0283.-12. WNICH ARE THE MAX Y AND MIN Y VISIBLE OF THE BOX

IF(Y.QV.284. )THEN
4 «X.LT. 167, ITHEN

+ IDAY, IN, IN, SEC

W IDAY, IN, IN,SEC
FORMAT(1X,F8.2,1X,F8.2, *J12,%14,12,%1°,F6.2,
1' TRUCK ucoengo;; )

ENDIF
IF(X.CE.167..AND. X.LT.237.)THEN
WRITE(12,62)%,Y,L0AY, IN, IN,SEC
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2 WRITE(S,62)%,Y MV N, IN,SEC
222 o2 FORMAT(1X,F8.2, ll l’l.!.l! l!. .12, ,12,0 ,F6.2,
223 1' JEEP RECOGMITI
224 GO 'I'O 26
228 ENDIF
22¢ IF(X.GE.237. )TNEN
227 X288,
228 Y=288.
229 VRITE(12,83)X,Y,IDAY,IN, IN,SEC
238 VRITE(S,63)X.Y,IDAY,IN,IN,SEC
233 3 PORMAT( 21X, F8.2,1X,F8.2,8%,13,°s°,12,°:°,12,°:°,F6.2,
232 . 1* eenseese QESET awawn:)
2313 G0 TO 26
234 ENDIF
238 IFC(Y.LT.366. )THEN
238 IF(X.LT.27.)THEN
237 . WRITE(12,88)X,.Y, IDAY, IN, IN,SEC
238 WRITECS,88)X,Y,10AY,IN, IN,SEC
239 0 FORMAT(1X,F8.2,1X,F8. l.ll.!l.'l'.ll.‘S'.l!.'l'.".t.
:3 1* TANK RECOGNITION')
242 tnolr
243 IF(X.CE.27. . AND.X.LY.94.7 ) THEN
244 WRITE(12,88)X,Y, IDAY,IN, IN,SEC
248 WRITE(G,65)X,Y,.IDAY, IH.I ,$EC
246 ('} FORMAT(1X,F8, :.u.n.z.ox.u.'u.u.':'.u.w.n 2,
247 1' APC RECORNIT
248 60 'l'O 26
249 SNDIF
ns ENDIF
281 IFLY.GE.306. .AND. V. LT. 364 )THER
282 IF(X.LT.27.)THEN
283 \ﬂlﬂ(ll.“)l.' I0AY,1M,IN,SEC
284 WRITE(G,64)X,Y IMV.III in, sec
288 [ 1] 'mﬂl! F98.2,1X%,F8.2, Sl 13,* l'.l!.'l'.lz.'l'.'l 2,
286 " w68 IDENTIFICATION')
%7 60 TO 26
298 ENDLF
2%9 IF(X.GE.27,. .AND.X.LY.94.7 )THEN
268 WRITE(12,88)X,V,IDAY,IN,IN,SEC
261 Ull‘l’l(‘..l)l.'.lMV.lll.ll.“
262 (1] FORMAT(1X,F8.2,1X,F0.2,8%,18,%:°,12,°¢°,12,"1*,F6.2,
263 1° M113 IDENTIFICATION')
264 60 YO 2¢
268 ENDIF
266 ENDIF
267 IF('-“.’.C'.MO.V.L'I.S’C. ITHEN
260 IF(X.LT.27.)THER
269 WRITE(12.66)%,Y,IDAY,IN,IN,SEC
b 304 - WRITE(SE, I.)I.V 1oAY, lll.lﬂ.'tc
271 [ FORMAT(1IX,FS.2,1X,F8. 2, ll.l’.‘l‘.l!. ', 12,'1°,F6.2,
272 1' M48 TOENTIFICATION')
273 60 70 2¢
274 tnotr
278 IF(X.GE.27..AND . X.LT.94.7)THEN
16

D R AN B TS X S AR T D T, B St




@7

¢
1.

72

UIIYI(l!.‘?)l.‘.l.l'.ll.lﬂ.'le

FOIIRT(II Fe.2,1%.F8.2, (1 l’.‘l'.l!.‘l'.l!.'t'.Fl.t.
* LANCE CARRIER ll;:f;: TION')

ENDIF

ENDIF
IPCV.GE.396. )THEN

IF(X.LT.27. )TNEN

WRITE(12,68)X,Y,IDAY,IN,IN,SEC

WVRITE(G,68)%,Y,10AV, 1IN, IN,SEC
FORMAT(1X,F8.2,1X,F0.2,8X,03,°2°,12,°3°,12,*:°,F6.2,
1' MSS1 1DENTIFICATION')

G0 TO 26

ENDIF

IF(X.GE.27. . AND.X.LT.94.7)THEN

WRITE(12,67)%,Y,IDAY,IN, IN,SEC

Ullf!(l.l?) ¥ IDAV.!".IN-SIC
LANCE CARRIER 1D AGAIN

G0 TO 26

ENDIF
ENDIF

ENDIF

WRITE(12,86)X,V,IDAY,IN,IN,SEC
VRITEC(S,66)X,V, IDAY, IN, IN,SEC
FORMAT(1X,F8.2,1X,F0.2,8%,13,°s*,12,°s°,12,':",F6.2,
1* OBJECT OR TARGET DESIGNATION®)

BONES( 1)l

BOXES(2)=g

BOXES(3 )=l

BOXES(4)=8

BOXES(S )ux~1.
IF(BONES(S).LT.H)BOXES(S)=JAND(BOXES(S), '377°0)
IF(BOXES(S).LT.1)B0XES(E )=}
IF(BONES(S).GT.264)B0XES(5)=284

BOXES(6)=Xel,
IF(BOXES(E).LT.H)BOXES(6)=1AND(BOXES(E), 377°0)
1F(BONES(8).CT.284)00XES(6)=284

BOXES(7)my-],

IF(BOXES(7). LT.I)IOXIS(?)'lAIO(lOl!S(7).'877 0)
IFC(BOXES(7).LY.1)BOXES(T =)
IF(BOXES(7).6T7.242)80XE8(7)=242

BOXES(B)uYel,
IF(BOXES(0).LT.FIBOXES(S)=1ANDIBOXES(S), 377°0)
IF(BONES(8).CT.242)80XES(0)=242
WRITE(S,151)80XES(S ), BOXES(6),B0XES(7),B0XES(S)
FORMAT( 1X,4(2X,06))

K-SVS‘UAITFI(IVAL(‘))

IF(.NOV.KITYPE®,* ERROR ON WAITFR IN AST ROUTING,
Ke S'S‘OIO(SVAL(J) ZVAL{XRCHAN), lVAL(lLOC(lot.HllTlVlLK)Do
11088,, ,BOXES(1), XVAL(88),,,,)

CONTINVE

CALL V10

RETURN

TYPE *,' ERROR IN DECOPE OF TNE PIGITIZER ouTreT"

17
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FOG-M DATA REDUCTION PROGRAM LISTING
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: :'" CCCCCCCCeCCe ceceeececeeecccecceceecceccecececeeceeeeccceeccceccecceeccee
3 [+ THIS PROGRAM READS TME C.ATVSIOPERATOR.TOT FILE WNICH IS THE
: g CONCATENATED OPERATOR.FOG FILES.
] c THE MINT.0AT FILE CONTAINS ALL THE ATVS MINIRANGER BATA FOR
: g SEQUENCE 1 THROUGH SEQUENCE 18.
9 [ THE GROUND.FFF FILE CONTAINS ALL THE GROUND TRUTH TO DATE ON THE
:f 2 EIGNTEEN SEOUENCES. THIS FILE IS SORTED BY TOTAL IRIG.
12 [
13 [4 BEFORE RUNNING THIS PROGRAM THE OPERATOR.TOT FILE NEEDS TO O
:: g GENERATED USING THE FOLLOVING COMMAND IF IS DOESN'T ALREADY EXIST:
:: g SAPPEND OPERATOR.FOG;*™ OPERATOR.YOT
10 [ THIS PROGRAN VILL TAKE THE OPERATOR.TOT DATA FILE AND GENERATE
g g NEAN DELTA T°S AND STANDARD DEVIATIONS BETVEEN:
21 [ 1. = OBJECT DESIGNATION AND TARGEY DETECTION
22 C 2. = TARGET DETECTION AND TARGET RECOGNITION
23 [ 3. = TARGEY RECOGNITION AND TARGET IODENTIFICATION
z‘ c...'........'.'...'.'..'.........'.......'...-.....'......"'..'......-."'.
s [4 4. ~ OBJECT DESIGNATION RANGES WISTOGRAM
26 (4 6. = TARGET DETECTION RANGES HISTOGRAM
27 [ €. = TARGET RECOGNITION RANGES NISTOGRAM
:: g 7. = TARGET IDENTIFICATION RANGES NISTOGRAM
kT ' [ NOTE: 4 THROUGH 7 CAN ONLY BE DONE ONE AT A TIME BY
:; g SELECTING WITH THE SPECIFIC CALL TO WRIST2 SELOV.
33 cceeeeccceceeeeccecceerceecccecececeececececececececececcecceeccececcececcecccecccceccceccece
34 PROGRAM REDUCE4
k1] . LOGICAL*1 OBFLAG,ORFLAG,OIFLAG
k] ccccccccccCCccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
37 REAL NOELTAD(4888) HDELTAR(ASSS) ,HOELTAI( 4008 ) . HOELTAO( 4608}
g: ¢ BYTE ITAIKID(“'.).l'r“‘ll(m').'f‘llll(‘m)
48 [ NDELTAO 1S THE DATA ARRAY FOR THE NISTOGRAM OBJECT DESIGNATION RANGES
41 c HOELTAD IS THE DATA ARRAY FOR THE MNISTOGRAM TARGET DETECTION RANGES
42 (4 NDELTAR IS THE OATA ARRAY FOR THE HISTOGRAM TARGET RECOGNITION RANGES
43 [ HDELTAI 1S THE DATA ARRAY FOR THE HWISTOGRAM TARGET IOENTIFICATION RANGES
44 cceceecceccaecceeccceeeceeceeceecceeceeceeeeeecccecececceccececeecceccececceeccecccece
45 PARAMETER ERRORMINI=1.8 |ALLOWABLE MINI RANGER TIME DELTA FOR RANGE CALCULATIONS
46 PARAMETER NEM1=884808
47 CHARACTER®4S fth.llAﬂt'u.TM!'“.CODE'!.MI'I!
48 INTEGER*2 IDAY,TIDAY(MEN1),SEQS(18),ALTT(3)
49 INTEGER ALTS(‘) 1’““.”:..7.“‘..0“" NENID, NASID,NE8210,M1131D
s9 INTEGER LA“C““..‘S‘TS FRECOG ,FALSEID,FRECOGF ,FALSELIDF
[ ] INTEGER \ITAIIKI.\MPCR.W!I’C&I.W!!PI.W!O.\ﬂ“ln m‘l".w‘l’lo
82 INTEGER VLANCELD, ITARGETH
3 BYTE TIMCMEM1), TIM(MEML), IN,IN,VALLID
84 REAL TSECIMEM] ), TX(MEM] ), TY(MEML ), TZ(MEM]L)
8 COMMON/COUNTS/IFSEQ4, IFSEQL13, IFSEQLT7,SEQS:
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anon

Ses
c
188

$48
4888

COMMON/ TANKS/XTANK(33), YTANK(13), ITOTALT
ALTS(1) ARE THE 328 AND 335 RUNS

ALTS(2) ARE THE 898 RUNS

ALTS(3) ARE THE 828 AND 838 RUNS

ALTS{4) ARE THE RUNS NOT CW!IID Y1 .,2,0h3

DATA ALTS/4%8/,ALTT/326,888,80.

BATA xTMKIl'I’I..I?Il-.;;u..l773..l.”-.l’7l .8,2026.5,2073.2,

12128,.,973.,973.,973
BATA "’AIKI-”..-H'..-ll’..-l7l. =148, ,-123.,~123,,-123.,-123.,
1-327.,-276.,-236.,~198./

CALL GTRUTHUIDAY,IH,IN,SEC,X,V,VALID, ITARGETN)

TYPE =, ENTER FILE NANE.Ci.0. OPERATOR.TOT)

READ( S, 56 )NANE

FORMATIA)

NANE='[.ATVSIOPERATOR.TOT®

OPENCUNEIT=12,RAME=NAME , TYPE="0LD ‘' ,READONL Y, SHARED)
FORMAT('S*)
NAMEL1='MINI.DAT®
TYPE *,° READING UNFORMATTED MINI RANGER DATA FROM FILE °,NANEL
OPENCUNIT=9, NAME=NANEL , TYPE="OLD* ,FORM="UNFORMATTED",
:tﬂ:ﬂ!ﬂ +REABONLY )
L]
READ (9,END~4888, lll-l“) IDAY, IN,IN,SEC,X,.V,2
WRITE(G,108) 1M, IN,SEC,X,¥,2
FORMAT(1X,12,'3°,52,':" .ll.l I, IF9.1,1X))
ILsile}
IFCIL.GT.MENL)
LITYPE =,°' ERROR IN-ARRAY DIMENSIONS. MAKE MEMI BIGEER ILe=‘,IL
TIDAV{IL )=1DAY
TIMCIL)=IN
TIM(IL)=IN
TSEC! IL )=SEC
TRIL Yot
TY(IL )=y
TZ(IL )=

60 TO S68
T;g *," ERROR ON KINGAIR MINIRANGER DATA READ °,IDAY,IN

S

TYPE *,IL,° MINI RANGER DATA READ $0 LETS GET ON VITN IT.'
RIAD(IZ §7)TAPE
FORMAT(A)

TYPE =, TAPE
WTANKR=#
VAPCR=§
WTRUCKR=§
WIEEPR=S
WEs10=8
WM481D=8
WH11310=8
WHES11D=8
WLANCELD=F
ROPER=S
INDELTAO=S

21
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1 IHDELTAD=S

112 THOELTAR=S

113 INBELTAL=S

114 IBCOUNT=S

118 OELTAD=S.8

116 DELTADS=S.8

117 TRCOUNT=§

110 OELTAR=S .S

119 DELTARS-S.§

129 11COUNT=S

121 DELTALI=F.8

122 DELTAIS=S.8

123 a FRECOGF =8

124 FALSELIDF=8

128 FRECOG~S

126 FALSE1D=8

127 TANKR=§

128 APCReS§

129 TRUCKR=§

138 JEEPR=S

131 lcdl sl d

132 N4810=8

133 M11310=-8

134 LANCE1D=8

138 HE5110=-4

136 RESETS=S

137 10PIN=8

139 DTINE=277777.

139 RTINE=277777.

148 } READ(12,88,ERR=7676,END=777)X,V,I0AY, INN, 1M, SEC, TEXT
141 10PIN=10PINe1

142 [ o] FORMAT({ 1X,F8.2,1X,F8.2,8%,13,1X,12,1X,12,1X,F6.2,A)
143 c WRITE(S,60)X,Y, IDAY, 1NN, 1NN, SEC, TEXT

144 CALL GTRUTH{ IDAY,INN,IMM,SEC,X,¥,VALIOD,ITANK])

148 CODE=TEXT(2:3)

146 T0SEARCH=INDEX( TEXT, ' IDENT®)

147 IF(.NOT.VALID ITHEN

148 ¢ WRITE(S,68)X,V,I0AY, IHN, IMNM, SEC, TEXT

149 60 To 1

188 ENDIF

} :; gmccccCI:CCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOC
}:i ‘C: RESET ERROR IN OPERATOR.FOR FIX. OPERATOR.FOR NAS ALSO BEEN FIXED
158 IF(CODE.EQ.'JE° .AND.X.EQ.285..AND.Y.£Q.288. )CODE=""*"*
156 ceeeceececcceccececceccceccceceeccceccccecceccceceeccccccececcececcecccccceccee
187 JF(COBE.EQ. "' )THEN

158 RESETSRESETS+]

169 c ITANK =8

168 €0 T0 1

161 ENDIF

162 IFCITANKI.EG.S.AND.VALID.EG.3)TNEN

163 ’ IFCIDSEARCH.EQ.5)THEN

164 FRECOGF=FRECOGF »1

168 Inse
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166 FALSEIDF=FALSEIDF +1
187 enotr
188 €0 10 1
189 ENDIF
179 TIME ~FLOAT(IDAV-216)%69 *¢N. 68, ¢
1”7 JFLOAT(IHN )*68.*68. *FLOAT(IMM )%68. +SEC
172 ¢ WRITE(6,618)X,Y,IDAY, IHH, IMM,SEC, TEXT, ITANK]
173 s1s FORMAT(1X,F8.2,1X,F0.2,6X,13,1K,12,1X,12,1X,F6.2,A,6X,12)
174 1F(CODE.EQ. ‘08 ° JTHEN
179 c TYPE *,' VALID TARGET DETECTION' janennnen
176 IHDELTAD=IHDEL TAD*1
177 - INDELTAO=THDEL TAO+ ~
. 179 ¢ TYPE®, 'llloEI.TA".IHDEI.TA.'!TAIKI-'.tTAlK! ‘TINE=',TINE
179 ITANKID( IHDELTAD )= ITANKI
. 1Y - WDELTAD( INDELTAD )=TIME
. 181 IF(ABS(TIME-DTIME).LT,18. )THEN
. 182 DEL VAD=DELTAD+( TIME-DTIME )
. 103 : DELTADS=DELTADS+( TIME-DTINME }*#2
184 10COUNT=10COUNT+1
- 188 ENDIF
. 196 OTINE=TINE t TARGET DETECT TIME
187 10DAY=IDAY
108 €0 10 1
189 ENDIF
- 199 IF(COOE.EQ.'TA' .OR.CODE.EQ. "AP* .OR.CODE.EQ. *TR* ,OR.CODE.EQ. *JE ' )THEN
) 191 1FCIDSEARCH.NE.9)GO TO 1§
“ 192 RTINE=TIME
- 193 ¢ TYPE *,° VALID TARGET RECOGNITION' fewaneas
. 194 ENOIF
- 198 IF(CODE.EQ. ‘TA® )THEN
. 196 IFCITANKI.EG.2.OR.
. 197 1 ITANK].EQ.3.0R.
198 1 1TANKL .EQ.4.OR.
199 1 ITANK].EQ.5.0R.
289 1 ITANKL.EQ.18.0R.
X 201 1 1TANK].EQ.11.0R.
g 202 1 ITANK:.EQ.12.0R.
3 283 1 ITANKI .EQ. 13 }THEN
8 204 TNDELTAR=IHOEL TAR+1
. 29% NDELTAR( THOELTAR )=TINE
. 286 TANKR=TANKR+ 1
. 207 .~ ELSE
299 WTANKR=WTANKR+1
299 €0 70 11
2 ENDIF
211 G0 TO 2
212 ENOIF
213 IF(CODE.EQ. AP ' )THEN
214 IFCITANKD,EQ.1.0R,
218 1 1TANK] .€Q.8,0R.
216 1 ITANKE.EQ.9)THEN
217 INDELTARSTHDELTAR®1
210 MDELTAR( IHDELTAR )=TINE
219 . APCR=APCR+1
22¢ ELSE
23
RO f '.' "o Y j
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VAPCR=WAPCR+1
222 G0 70 11
223 ENDIF
224 €0 TO 2
228 ENDIF
226 IF(CODE.EQ. 'TR* )THEN
™ 227 IFCITANK] .EQ.7 )THEN
~ 228 IHDELTAR=IHDEL TAR®]
- 229 HDELTAR( JHDELTAR )=TIME
238 TRUCKR=TRUCKR+1
231 . ELSE -
232 WTRUCKR=WTRUCKR+1
233" 60 TO 1t ‘
234 . - ENDIF
238 60 TO 2
236 ENDIF
237 IF(CODE.EQ. 'JE* )THEN -
238 IFCITANK] .EQ.6)THEN
. 239 IHDELTAR=IHDELTAR®]
. 249 HDELTAR( THDEL TAR )=TIME
241 JEEPR=JEEPR+]
242 ELSE
243 WIEEPR=WIEEPR+]
244 60 TO 11
248 ENDIF
246 €0 T0 2
247 ENDIF
248 €0 TO 18
243 2 IFCABS(TINE-DTIME).LT.15. )THEN
25 DELTAR=DELTARS( TIME-DTINE)
281 ITANKIRCINDELTAR )=1TANK]
252 IRCOUNT=IRCOUNT+}
283 DELTARS=DEL TARS+( TIME-DTIME ) =2
284 ENDIF
255 G0 TO 1
256 11 FRECOG»FRECOG+1
287 ¢ FALSE RECOGNITION OF AN ACTUAL TARGET
) 258 60 TO 1
259 18 IF(CODE.EQ. 'M6' .OR.CODE.EQ. 'M4' .OR.CODE.EQ. *NS* .OR.CODE.EQ.
268 1°M1*.OR.CODE.EQ. LA’ )THEN
261 ENOIF
262 IF(CODE.EQ. 'M6"' )THEN
263 IFCITANK] .EQ.2)THEN
264 MGEIO=ME#ID+1
265 INDELTAI=IHDELTAI+2
266 HOELTAIC INDELTAI )nTINE
267 ELSE
268 WHESID=WNGSID+]
269 60 T0 12
278 ENDIF
27 60 T0 3
272 ENDIF
273 IF(CODE.EQ. ‘M4’ )THEN
274 IFCITANKI.EQ.B.OR.
1 ITANKI.EQ.18.0R.

2%
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278 1 ITANKI.EQ.11.0R.
277 1 ITANKI.EQ.12.0R.
s 278 1 1TANKI.EQ.13)THEN
¥ 279 THDELTAI=IHDELTAI+1
o 208 HDELTAI( INDELTAS )=TINE
< 201 M4B1D*M4BID+]
N 282 ELSE
'’ 283 WML IDaUMABID«]
¢ 284 G0 TO 12
208 ENDIF
. 286 G0 70 3
287 ENDIF
% 288 IF(CODE.EQ, *M5° )THEN
4 289 IFCITANKI.EQ.3.0R,
X 298 1 ITANKI.E0. 8 )THEN
. 291 IHDELTAI=THDELTAL+1
- 292 MDELTAI( INDELTAI )=TINE
.. 293 MS5110=M8S11D+1
@ 294 ELSE
« 298 WHMSS11D=WNES11D+1
296 G0 TO 12
297 ENDIF
298 GO0 70 3
- 299 ENOIF
i ass 1F{CODE . EQ. *'M1' )THEN
I 3s IFCITARKI.EQ.1.0R.
. 382 1 ITANK].EQ.8)THEN
. 193 INDELYAI=IHDELTAL+1
L 304 HOELTAT( IHDELTAI ) TINE
) 398 M1131D=M1131D+1
» 386 £LSE
an WH1131D=WN1131D+]
- e Q0 TO 12
R 399 ENDIF
: s GO Y0 3
i 311 ENDIF
. 312 1F(CODE.£Q. LA ITHEN
. 313 ¢ TYPE *,*CODE=',CODE,* ITANK=',ITANKI]
- 314 IFCITANKI.EQ.9)THEN
N 31s IHDELTAI=IHDELTAL+1
- 316 HDELTAI( INDELTAI )=TIME
317 LANCEID=LANCE1D+]
; 318 ELSE
. 319 VLANCE 10=WLANCEID+)
. 328 G0 TO 12
- 21 ENDIF
. 322 €0 70 3
) 323 ENDIF
- 324 G0 T0 18
. azs 3 IFLABStTIME-RTIME). LT, 18, )THER
325 OELTAI=DELTAI+(TIME-RTIME)
327 ITANKI1( INDELTAL)=ITANKI
N 329 - 11COUNT=11COUNT+1
.. 323 DELTAIS=DELTAIS+(TIME-RTIME)**2
~ 338 ENDIF
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X
a
A
7.
< 331 €0 T0 1
" 332 12 FALSEID=FALSE1D+1
v 333 ¢ WRONG IDENTIFICATION OF ACTUAL TARGET
- 334 60 TO 1
13§ 1§ TYPE *,CODE
336 STOP ' ERROR ON COOE’
337 7 CONTINUE
% 239 10P IN=1OP IN=-NOPER
Q' 339 WRITE(S,37676 ) TANKR , NTANKR ,APCR ,MAPCR , TRUCKR ,WTRUCKR , JEEPR ,\WEEPR,
349 IMGOID,VMESID, M4BID, WMABID, MSS) 1D, VMES1 1D, H11310,WN1131D,
341 ILANCEID,WLANCEID,
242 2RESETS,NOPER, IOPIN
243 37676  FORMAT(IN,'NUMBER OF CORRECT TANK RECOGNITIONSs=', 18,4X,
N 344 1'WRONG=",1§,/,
248 1 1X, 'NUMBER OF CORRECY APC  RECOGNITIONS=*,[S§,4N,
i 246 2'WRONG=*,18,/,
~ 347 1N, 'NUMBER OF CORRECY TRUCK RECOGNITIONS=',18,4X,
348 3'WRONGe' 18, /,
- 349 3 1N, "NUMBER OF CORRECT JEEP RECOGNITIONS=', IS, 4,
~ asg 4'WRONG="*,18,//,
- 351 4 1N, 'NUMBER OF CORRECT M6#  IDENTIFICATIONS=',1§,1X,
- /2 - 4'VRONG=",18,/,
183 s 1N, "NUMBER OF CORRECT M4S  IDENTIFICATIONS=*,IS,1X,
184 S WRONG=",1§,/,
356 6 1N, 'NUMBER OF CORRECT M5S1 IDENTIFICATIONS=',I18,1X,
y 156 6'WRONG=",1§,/,
157 7 1X, 'NUNBER OF CORRECT M113 IDENTIFICATIONS=',I§,1X,
358 7°WRONG=" 18,/
159 s 1X, ‘NUMBER OF CORRECT LANCE IDENTIFICATIONSe*,IS,1X,
- 169 8°WRONG=",185,/,
- 364 9 IN, 'NUMBER OF RESETS=',18,/,
362 1 1%, 'NUMBER OF OPERATORS=',I8,/,
K 363 1 1X, ‘NUMBER OF TOTAL OPERATOR RESPONSES=',I18)
364 WRITE(G,47676 )FRECOG,FALSEID,FRECOGF ,FALSE IDF
368 47676  FORMAT(IQX,
366 1'NUMBER OF VRONG TARGET RECOGMITIONS  ON ACTUAL TARGETS=',
>, 367 1118,7,
- 368 2 X,
> gg; ; ;'.'2"," OF WRONG TARGET IDENTIFICATIONS ON ACTUAL TARGETSe'
- . L ]
373 4 IX, 'NUMBER OF FALSE TARGET RECOGNITIONS «',118,/,
- 2 s 1X, 'NUMBER OF FALSE TARGET IDENTIFICATIONS=',118)
. 313 WRITE(SG,17676)I1FSEQ4, IFSEQL, 1FSEQL?,(11,5€QS(11),11=1,18),8EQ5(19)
. 374 17676  FORMAT(1X,' OESIGNATIONS FOR FALSE TARGET SEQUENCE 4=',IS,/,
—~ 378 1 1X,' DESIGMATIONS FOR  NO TARGET SEQUENCE 13=',1S,./,
376 2 1X,' DESIGNATIONS FOR MO TARGET SEQUENCE 17=‘,1S,
377 : m/ n,' SEQUENCE *,12,' DESIGNATION COUNT=',118),
3. 7,1X, OUTSIDE GROUND TRUTH IRIG=',[18)
379 m IDCOUNT.EQ. ) THEN
300 TYPE *,° MO DETECTIONS'
381 €0 TO 1886
382 ENDIF
383 ounno-ouno/umr( IDCOUNT)
384 1F{ IDCOUNT.EQ.1)THE
308 WRITE(S, snzmnm
-
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186 112 FORMATC IX, "DETECT TIME FOR THE SINGLE DETECTION=',F?7.3)
87 G0 TO 1886
08 ENDIF
389 SD=SQRT( ¢ DELTADS~-( FLOAT( IDCOUNT }*DELTADD®**2))/(FLOAT( IDCOUNT)-1.8))
98 WRITE(G,$58)DELTADD, IDCOUNT, SO
91 (2 1] FORMAT!{ l!. *MEAN DETECT TIME=' +F7.3,1X, ' SECONDS*,1X,
;:g ; OI;,IS. DETECTIONS',/,1X,'WITH A STANDARD DEVIATION OF°
" F7.
N 1886 IF({ IRCOUNT.EQ.J)THEN
398 TYPE *,' NO RECOGNITIONS'®
396 €0 YO 1887
397 ENDIF .
. 398 DELTARR=DELTAR/FLOAT( IRCOUNT )
399 IFLIRCOUNT.EQ. 1 )THEN
a8 VRITE(G,913)DELTAR
491 913 FORMAT{ 1X, "RECOGNITION TIME FOR SINGLE RECOGNITION=',F7.3)
a2 60 YO 1587
443 ENDIF
4954 $0=SART( (DELTARS-(FLOAT( IRCOUNT ) *DELTARR®*2) ) /{ FLOAT( IRCOUNT )~1.8))
495 WRITEC(S,886)DELTARR, IRCOUNT,SD.
495 586 FORMAT(1X, 'MEAN RECOGNITION TIME=',F18.3,1X, 'SECONDS',IX,
::z l"_Ol"l7. ' TARGETS®,/,1X,'WITH A STANDARD OEVIATION OF',
18,
459 1887 1F(TICOUNT.EQ.H)THEN
418 TYPE *,' NO IDENTIFICATIONS.®
411 G0 TO 1888
412 ENDIF
413 DELTAII=DELTAI/FLOAT(IICOUNT)
414 IF({TICOUNT.EQ. 1)TNEN
. 418 WRITE(E,914)0ELTAL
416 14 'ORMT(IX.‘ID(ITIFICATIOH TINE FOR SINGLE 1D=',F7.3)
az €0 TO 1888
48 ENDIF
419 SO=SORT( (DELTAIS-(FLOAT(IICOUNT)®"DELTALII**2))/(FLOAT(I1ICOUNT)-1.0))
; 428 WRITE(6,857)DELTALI,1ICOUNT, SO
’ 421 87 FORMATC 1X, *MEAN IDENTIFICATION TIME=',F18.3,1X, ‘SECONDS',1X,
. 422 1'0M°',17,' TARGETS',/,IX,'WVITH A STANDARD DEVIATION OF*,
0 423 2F18.3)
. 424 1888 CONTINUE
:g: SCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
422 [ 1. OBJECT DESIGNATION TINMES
428 c 2. TARGET DETECTION AND DESIGNATION TIMES
429 (4 3. TARGEY RECOGMITION TIMES
: :g? g 4. TARGET IDENTIFICATION TIMES
432 c 1,2,3 AND 4 ARE ALL CORRELATED WITH MINI RANGER IRIGS TO CALCULATE
433 c RANGES. GROUND TRUTH TELLS uS WHICH TARGET TO CALCULATE THE RANGE
434 [ VOO. THE VARIABLE ITANK! CONTAINS THE ACTUAL TARGET NUMBER THAT
. :gz g WAS DETECTED.
437 cceecceeeccccecceccceececceeccecccccececceecceccecceececceccceccecccccececcecccecccece
439 00 3333 1PLOT=1,3
439 [ ) !NITAH’S-I 4
' 445 ALTSUINITALTS Yol
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NT=g

IHCOV|
CCCCCCCC?CCCCCCCCCCCCCCCCCCC
[}

FCIPLOT.EQ. 1 )IENDD=INDELTAD
IFCIPLOT.EQ.2)IENDD=IHDELTAR
IF(IPLOT.EQ.3)IENDD=IHDELTAL
L1ENDO=IHDEL TAR !

c
CCCCCCCCSSC:CCCCCCCCCCCCCCCC

cceecececceceeccecceecceccee

¢

IFCIPLOT.EQ. 1 )THEN

STIME=HDELTAD(I)

ITANKI=ITANKID( 1)

IVP%; »'OETECTION PLOT ITANKI=',ITANKI
ND

IF(IPLOY.EQ.2)THEN

STIME=HDELTAR(])

ITANKI=1TANKIR(T)

TYPE®, 'RECOG PLOT ITANKI=', ITANKI

ENDIF

IFCIPLOT,.EQ.3)THEN

STIME=HDELTAI(])

ITANKI=ITANKEIC(1)

TYPE",‘ID PLOT ITANKI=‘, ITANK]

ENDIF

STIME=HDELTAR(]) !

c
CCCCCCCCSSC&CCCCCCCCCCCCCCCC

82

Jd=1,IL
TIN=TIN(D)
TIMI=TIM(J)
Tlﬂ!ﬂlll-FLOAT(TIDAV(J)-le)'ﬁl.'.l.'tl.
ITIHI*6H. =64, +TINI*6S. +TSEC(J)
IF(TIMEMINI.LT.STIME)GO TO §
IF(TIMEMINI .GT.STIME+S.)G0 TO 7722
TYPE*,' TIMEMINI=', TIMEMINI,® STIME=' STIME,® DIFFa‘,
IABS(STIME-TIMEMINI )
LF(JI.GT.1)THEN
ITINNeTIN(I=))
ITIMMsTIM(JI=1)
[TOAY2=TIOAY(J=1)}
SMTIME=TCVT(ITDAY2,ITIHN, ITIMM, TSEC(JI-1))
TYPE *,'SMTIME-STIME TESTING',SMTIME-STIME, 'SHTIME=",
1 SMTIME, 'STIME=',STIME
IFCABS(SHNTIME-STIME) LV . ABS(TIMEMINEI-STIME ) )THEN
lF(AIS(Sg;l"E;STlNE) .67, EIIDRHINI)GO TO 7722
-
G0 T0 7
ENDIF
ENDIF
ITINHTIN(J*1)
ITINM=TIN(I+1)
ITDAY2=TIDAY(J*1)
SSTIMESTCVT(ITOAVZ,ITINN, ITIMM,TSEC(J*1))
TYPE *,* TIMEMINI-STIME TESTING',TIMEMINI-STIME
IFCABS(TIMEMINI-STIME ) .GE.ABS(STIME-SSTIME))GO TD §
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IFCARSCTIMEMINI-STIME).CT.ERRORMINIIGO TO §
ERRORMINI IS USED AS A MAX ERROR ALLOWED FOR USASLE MINI RANGER INFORMATION

JJ=J

TIN=TIN(II)

TINI=TIN(II)
TIMEMINI=FLOAT(TIDAY(JJ)-218)*68.°68.%60.¢
1TIHI*6F . *88. +TINI*6F. *TSEC(IV)

TERROR=ABS( TIMEMINI-STIME)
IF(TERROR.GE.ERRORMINI )GO TO 7722
TVP!'.'JJ-‘.JJ.'TX(JJ)".TX(JJ).'VAL!D-'.VAL!D.‘IYA.K!-'.ITAI(!.
1’ IRIG-'.TIM(JJ) TIM(JI)),TSEC(II)

TYPE*, ' YTANK=* .VTAHK(ITANK!).'!L- JIbL,

1 D!Ll-'.ﬂﬁll.'bll'-‘.DELV.'KTAIK-'.KTAIK(ITAIKI)

DELX==XTANK( ITANKI )+TX(JJ)
DELVe-YTANK( ITANKI)+TY(JJ)
DELZ=826.%.3048 IDEFAULYT ALTITUDE FOR FALSE TARGET RUNS ETC.

TYPE *=,* 1=',1,' STIME=',STIME, ‘TIMEMINI=® TIMEMINI,' SSTIME=‘,
1SSTIME, ' SMTIME=',SMYIME, 'TX(JJ)=' ,TR(JIJI), ‘TY(IJ )=’ , TY(II),
};:J;'.JJ.'ITAIK!-'.ITAIKI.'DELX.'.DEL!.'DELV-'.DELV

L ]

1F(STIME.CE.TCVT(215,18,55,12.)
1.AND.STIME.LE.TCVT(215,18,86,12.138))THEN
DELZ=.3840%025.

ALTS(3)=ALTS(3)+}

IF(STIME.GE.TCVT(216,18,28,34.)
1.AND.STIME.LE.TCVT(216,18,26,44.088))THEN
DELZ=.3848*33F.

ngTg 6 jeesanswne FOR SELECTIVE ALTITUDE PLOTS
ALTS(1)=ALTS(1)1

€0 TO 1999

ENDIF

IF(STIME.GE.TCVYT(216,18,48,.85.)

1.AND. . STIME.LE.TCVT(216,15,41,35.988))THEN

DELZ~=.3846"505.

?gAfg 6 |sscsasnee FOR SELECTIVE ALTITUDE PLOTS
-

ALTS(2)=ALTS(2)e1

60 TO 1999

ENDIF

NOTE THAT NOTMING 1S NERE FOR SEQ 4 SINCE THEY SNOULD ALL BE INVALID

IF(STIME.GE.TCVT(218,19,7,6.)
1.AND.STIME.LE.TCVT(215,19,8,22.218))THEN
DELZ=.3048°588.
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882 433
[ L] C $80¢
Ll 434

564 ¢ st

(4
569 429

$73 C skae

c
" 878 428

582 C sEQy

$87 f’l
§91 C stais
595 436
%99 Cc sta11l

[ L&) 437
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?g‘fg ) jeeteanaes FOR SELECTIVE ALTITUDE PLOTS
ALTS(2)=ALTS(2)e)

60 TO 1999

ENDIF

IF(STIMNE.GE.TCVT(216,16,1,38.)

1. ANO . STIME.LE.TCVT(216,16,2,27.432))THER
DELZ~.3548°028.

IDA=§

ALTS(3)=ALTS(3)+}

G0 TO 1999

ENDIF

IF(STIME.GE.TCVT(216,18,8,87.

1.AND. STIHC.LI.TCVT(213.15.II 2.‘!7))7“!.

DELZ=.3848°32S.

60 TO § (#evoenweene FOR SELECTION OF SPECIFC ALTITUDES FOR PLOTTING

IDA=S
ALTS(1)=ALTS(]1)01
G0 TO 1999

ENDIF

IF(STIME.GE.TCVT(218,19,31,13.)

1.AND.STIME.LE.TCVT(218,19,32,36.))THEN

DELZ=325.°.3048

?:Afg § |*oveonvese por SELECTION OF SPECIFC ALTITUDES FOR PLOTTING
-

ALTS(1)=ALTS(1)+1

GO TO 1999

ENDIF ¢

IF(STIME.GE.TCVT(214,18,88,82.)

1.AND. . STIME.LE.TCVT(216,186,81,82.322))THEN

0ELZ=.3848"°C00. -

%Afg [ jeonseccns FOR SELECTIVE ALTITUDE PLOTS
-,

ALTS(2)=ALTS(2)1

60 70 1999

ENDIF

IF(STIMNE.GE.TCVT(214,18,80,8.)
1.AND.STINE.LE.TCVT(216,16,89,2.229))THEN
DELZ=.3848°828.

I1DA=S

ALTS(3)=ALTS(3)e)

G0 TO 1999

ENOIF

IF(STIME.GE.TCVT(218,18,.81,.4.)
1.,AND.STIME.LE.TCVT(218,168,82,15.800) )THER
DELZ=.3048"828.

1DA=8
ALTS(3)=ALTS(3)+] .
60 TO 1999

30
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(L] ENDIF
(14 ¢ sta12
5 IF(STIME.GE.TCVT(216,18,44,15.)
(3] 1.AND.STIME.LT.TCVT(216,16,45,8.) )THEN
618 DELZ=.30407S08. \
611 ¢ 60 TO & jewsansane FOR SELECTIVE ALTITUDE PLOTS
612 438 10A=8
613 ALTS(2)=ALTS(2)+1
614 G0 TO 1999
:l: c ENOIF
i
:{: g NOTE THAT NOTHING 1S HERE FOR SEQ 13 SINCE ALL SHOULD BE INVALID
. 619 C stat4 .
628 IF(STIMNE.GE.TCVT(216,19,23,17.)
621 1.AND.STIME.LE.TCVT(215,19,24,28.692))THEN
622 DELZ=.3948°326.
623 c G0 TO & |*oweenweew FOR SELECTION OF SPECIFC ALTITUDES FOR PLOTTING
624 427 10A=8
625 ALTS(1)eALTS(])e)
626 G0 TO 1999
627 ENDIF
628 C SE018
629 IF(STINE.GE.TCVT(216,16,88,4
638 1.AND.STIME.LE. TCVT(Z!C.!‘ B l’ 926 ) )THEN
631 DELZ=.3548°038
632 439 [0A=8
633 ALTS(3)=ALTS(3)+1
634 G0 TO 1999
635 ENDIF
636 [~ SEQ16 IS THE SAME AS 8 SO WE DON'T WANT TO COUNT THEM TWICE
637 (4 IF(TINEMINI.GE.TCVT(215,19,31,13.)
638 c 1.AND.TIMEMINL.LE.TCVT(215,19,32,34.))THEN
639 c DELZ=.3948"328.
(17 ¢ IDA=S
641 c ALTS(1)=ALTS(1)e}
842 c ENDIF
643 ceeeceecececeeceeccecceececeeccceceeccecccecceecceccecececcecccceccceccecceccceee
:4: g NOTE THAT NOTHING IS MERE FOR SEQ 17 SINCE ALL SHOULD SE INVALID
4
646 C sgais
647 IF(STIME.CE.TCVT(216,18,22,28.)
648 1.AND,.STIME.LE.TCVT(216,18,23,8.361))THEN
649 DELZ=.3848"338.
(17 [+ GO TO & ivwsennwses FOR SELECTION OF SPECIFC ALTITUDES FOR PLOTTING
] 651 426 10A=8
652 ALTS(1)8ALTS(1)e]
653 G0 TO 1999
654 ENDIF
656 IF(1DA.EQ.1)THEN
656 ALTS(4)=ALTS(4)1
657 CALL CVTT(STIME,IDAYC, INC, INC,SECC)
659 PRINT 1987, IDAYC, IHC, INC,SECC, IENDD, I, STIME
659 1967 FORMAT(1X,‘***=QUTSIDE ALTITUDE FOR IRIG *
668 11%,13,°8°,12,°2°,12,"3",F6.2,5X, ' IHDELTAX=" 16,
3
b
4
L
3
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[ 1)} 28X, 'CURRENT LIST INDEX=',16,' STIME='.F1§.2)
662 €0 TO0 ¢
663 ENDIF
664 1999 CONTINVE
668 [ DELZ=TZ(J)-172 I1DOUC XWHITE TOLD ME TO TAKE OFF FOR SEA LEVEL
666 RA=SQRT(DELX*DELX+DELY*DELY+DELZ*DELZ)
667 IHCOUNT=IHCOUNT )
669 cgeeeeceeccccceeececececeeeececececcececcceccee
669 IF(IPLOT.EQ. 1 )HDELTAD{ IHCOUNT YoRA
618 c IF(IPLOT.EQ.1)TYPE *, 'STIME,DAY, HI.NII SEC, INCOUNT=",
671 [ 1STIME, IDAY, IHH, mn.xm SEC, IHC OUN
672 1F¢ IPLOT €Q. Z)HDELTAI( lHCOUNT)'M
873 IF(IPLOT.EQ.3)HDELTAI( IHCOUNT J=RA
674 c HDELTAR( IHCOUNT )=RA -
675 cceeccececceccececcecceeeccecececcecececcce
876 60 T0 &
677 [ ] CONTINUVE
678 7722 CALL CVTT(STIME, IDAYC,IHC,IMC,SECC)
679 PRINT 987, IDAYC, INC, INMC,SECC, IENDD,I,STIME
(17] 207 FORMAT(1X, '** MINI RANGER DATA NOT FOUND FOR IRIG*,
681 11%,13,°8°,12,°° 12,1 ,F6.2,5X, ' INDELTAX=", 16,
602 26X, 'CURRENT LIST INDEX=',16,° STIME=',F1§.2)
603 [ ] CONTINUVE
684 IFCIPLOT.EQ. 1 )THEN
688 c TYPE *,'IHCOUNT="*  IHCOUNT,* IPLOT=',IPLOY
686 THCOUNTD=IHCOUNT
(134 WRITE(S,27676)(ALTT(II) ALTS(11),11%1,3) ,ALTS(4)
688 27678 FORMAT(3(1X, ‘NUMBER OF DETECTIONS AT ',13,*' FEET =',118,/)
689 11X, "NUMBER OF DETECTIONS OUT OF THE ABOVE ALTSe=',I18)
699 ENDIF
691 IFCIPLOT.EQ.2)THEN
692 (4 TYPE *,'INCOUNTs=' IHCOUNT,® IPLOT=',1PLOT
693 IHCOUNTR=INCOUNT
694 WRITE(G,27675)(ALTT(11), ALTS(11),11w1,3),ALTS(4)
695 27678 FORMAT( 31X, ‘NUMBER OF RECOSNITIONS AT ',13,' FEET =»',118,/)
::g é::i;IWIER OF RECOGNITIONS OUT OF TNE ABOVE ALTS=',I118)
698 IFCIPLOT.EQ. 3)THEN
699 IHCOUNT = IHCOUNT
99 [ TYPE =, ITHCOUNT="',INCOUNT,' IPLOT=', IPLOT
1 WRITE(6,27674)(ALTT(I1) ALTS(1I1),11=]1,3),ALTS(4)
782 27674  FORMAT(3(1IX, 'NUMBER OF IDENTIFICATIONS AT °,13,' FEET o', 118,/7)
;:3 élxi'ltlﬂl!l OF IDENTIFICATIONS OUT OF THE ABOVE ALTS='.I1¥)
79a TVPE *,' ERROR ALLOWABLE IN MINIRANGER DATA =',ERRORMINI
746 3333 CONTINUE
787 [ CALL NIST2(1) ,HDELTAO, INCOUNT) | FOR OBJECT RANGE DESIGNATIONS
198 c DO IPRINTal,INCOUNTD
bl L) ¢ TYPE * HDELTADCIPRINT),IPRINT, IHMCOUNTD
718 [ ENDDO
711 CALL WIST2(2, HDELTAO IHCOUNTD) | FOR TARGET DETECTION RANGELDESIGNATIONS
712 c 00 IPRINT-1, IHCOUNTR
713 4 TYPE » "DELTAR( IPRINT) , IPRINT, INCOUNTR
714 [ ENDDO
718 CALL NIST2(3,HDELTAR,IHCOUNTR) | FOR RECOGNITION DELTA HISTOGRAM
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D0 IPRINT=1,IHCOUNT]

8 716 c
[~

3 ;:; IV;;O'.HD!LTAN IPRINT), IPRINT, IHCOUNTI
N
719 CALL HIST2(4,HDELTAI,IHCOUNTLI) | FOR IDENTIFICATION DELTA NISTOGRAN
728 STOP ' ALL DONE’
721 787¢ CONTINUE
. 722 c TYPE *,° TAPE NUM LINE READ'
' 723 NOPERSNOPER+]
\ 724 1TANK] =g
d 725 VAL ID=§
726 60 TO 1
127 END
728 FUNCTION TCVT(IDAY,IH,IM,SEC)
’ 729 TCVT=FLOAT( I0AY-218)°6H.*6H.*68.+FLOAT(IN)*6H. 6N . »
. 739 1FLOAT(IMN)*68.+SEC
: 731 RETURN
732 END
; 733 SUBROUTINE GTRUTH(IDAY,IN,IM,SEC,X,Y,VALID,ITARGETN)
. - 734 PARAMETER MEM=38898
., 738 BYTE IH,IM,VALID,TIN(MEM) TIM(MEM),SEQN, TARGETS(15,18)
3 736 BYTE NUMT(18)
. 737 DIMENSION TSEC(MEM),ERRORP(18)
738 INTEGER*2 TIDAY(MEM),BOX(4,MEM),IDAY,BOXES(4),B0XN,T(13),3EQ8(19)
739 INTEGER TDAY,TIHH,TIMM,ITARGETN,TDAY2,TIHH2,TIMM2 ,BEGINS ,ENDS
748 OATA GERRGCR/18./
741 c MAX ALLOWASBLE SKIP IN GROUND TRUTH
742 c NUNT(X) CONTA!NS THE NUMBER OF TARGETS TRACKED DURING THE X RUN SEQ
3 743 DATA NUMT/6,7,.4,9,4,9,6,3,8,9,8,4,0,4,4,3,.8,2/
. 744 c TARGETS IS A IVTE ARMV THAT CONVERTS T NUMBERS TO ACTUAL TARGET NUMBERS
745 ‘¢ THE FIRST INDEX IS THE T NUMBER Lt TO IS
746 [ THE SECONMD INDEX IS THE SEQUENCE NUMBER 1 TO 18 ON TAPE
747 [+ SEQS(19) 1S THE COUNT FOR ALL OUT OF lllG GROUND TRUTH DES!GMT!OIS
740 COMMON/COUNTS/IFSEQ4, IFSEQL3, IFSEQL7,8EQS
749 DATA SEQS/19*8/
758 DATA INIT/1/,IFSEQ4/8/,1FSEQ13/8/,1FSEQL17/8/
781 DATA ((TARGETS(N,M) N1 ,18) ,M=1,18)/4,2,1,9,0,7,4"°1,
782 29,9.6,7,4,15,1,3%},
- 763 37,0,9,18,6"1,
. 764 4181,
786 . 61,2,4,3,6"1
. 756 69, l.7 6,5.4, 3 13.10.1,
. 757 73,9, l.5.7.5.l'l.
758 81.2.4.7'1.
- 759 914,1,4,5,6,7,8,9,2*1,
7€8 113,1,12,4,5%,6,7,8,9,1,
761 19,8,7,6,4,3,2,1,2*1,
762 27,8,9,14,6*1,
y 763 318*1,
. 764 41,2,3,4,6%1,
765 $10,12,13,1,6°1,
766 61,2,4,7*1,
167 7181,
768 813,1,8*1/
769 IFCINIT)ITHEN
2 178 . TYPE *,°' READING GROUND TRUTN DATA FILE GROUND.FFF.. STANDBY.'
o
»
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*,
l
A
L]
l
: ;7; OPEN(UNIT=9,NAME="'GROUND .FFF* , TYPE='OLD" ,READONLY ,SHARED)
N 7 ICe¥
773 2 READ(9,221,END=140)IDAY, IN, IM,SEC, (BOXES(1),1=1,4)
: 77 2 FORMAT(1X,Z4,1X,12,1X,12,1X,F7.3,4(3X,14))
778 1Ce1C+1
3 77¢ 8OX(1,IC)=BOXES(1) ILEFT
o m BOX(2,1C)=BOXES(2) IRIGHT
" 778 80X(3, IC)=BOXES(3) 1T0P
A 779 80X(4,1C)=80XES(4) 1BOTTOM
. 708 TINCIC)=IH
. 781 TINCIC)=IN
. 782 TSECC IC)=SEC
. 783 TIDAY( 1C)=1DAY
784 c WRITE(6,67)1H, 1M, SEC : -
788 67 FORMAT(1X,12,'5",12,%1*,F6.2)
. 786 60 T0 2
it 787 199 TYPE =, 'TOTAL NUMBER OF IRICS=',lC
788 INIT=8
A 789 RETURN
- 799 ENDIF
Y ;:g g ENTER WERE AFTER INITIAL GROUND TRUTM FILE READ
794 VALID=§
798 INR=1H
.. 796 IMReIN
. 79?7 IDDAY=1DAY
798 TINE=TCVT( IODAY, IHR, INR, SEC)
g 799 ¢ PRINT 16,1DAY,IH,IM,SEC,TINE
. w3 16 FORMAT{IX,' TIME=',13,°':',12,'3',12,t',F6.2,8X,F20.5)
sl c S50 1
X a2 IFCTIME.GE.TCVT(218,18,55,21.808).AND.
s ss3 1 TIME.LE,TCVT(215,18,56,12.138))THENR
» e ¢ RETURN | ®wwenwswnaseSELECTIVE SEQUENCE PROCESSING
. .S ses SEGINS=2009 :
896 ENDS=3233
s SEQN=1
- 1) SEQS(1}eSEQS(1)e1
- w9 60 TO 1
- s : .ENDIF
.- 01 c SEQ 2
- 812 IF(TIME.GE.TCVT(216,15,25,89.455).AND.
. 813 1 TIME.LE.TCVT(216,15,26,44.858) )THEN
ok 814 ¢ RETURN | ®wemensesassSELECTIVE SEQUENCE PROCESSING
815 ses BEGINS=CST8
O] aé ENDS=7187
s s SEQN=2
<, 818 SEQS(2)=SEQS(2)e1
>, 819 60 10 1
s, s2s ENDIF
- 821 c s€Q3
- 822 IFCTIME.GE.TCVT(216,15,41, 6.182).AND.
. 823 1 TIME.LE,TCVT(216,15,41,38.985))THEN
824 ¢ RETURN | sewewanenwwsSELECTIVE SEQUENCE PROCESSING
028 se7 SEQN=3
~
+ "
s
~
N
4
o
“ s
'
L
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SEGINS=7158

ENDS=7682

SEQS(3)=SEQS(3)el

60 T0 1

ENDIF

SEQ4 FALSE TARGET RUN
IF(TIME.GE.TCVT(216,15,34,12.008).AND.
I TIME.LE.TCVT(216,15,36,22.806))THEN
IFSEQ4=IFSEQ4+]

TYPE *,° FALSE TARGET IN RUN SEQ 17°',1FSEQ4
RETURN

ENDIF

SEQS

IF(TIME.GE.TCVT(215,19, 7,45.232).AND.
I TIME.LE.TCVT(215,19, 8,22.218))THEN
RETURN | wewwawawseedSELECTIVE SEQUENCE PROCESSING
SEQN=§

SEGINS=3234

SEQS(5)=SEQS(8)+1

ENDS=4141

60 TO 1

ENDIF

SEQ6

IF(TIME.GE.TCVT(216,16, 1,38.912).AND.
1 TIME.LE.TCVT(216,16, 2,27.432))THEN
RETURN | mawwanannsewSE| FCTIVE SEQUENCE PROCESSING
SEQN=6

BEGINS=14153

ENDS=1157%

SEQS(6)=SEQS(6)+]

60 TO 1

ENDIF

SEQ?

IF(TIME.CE.TCVT(218,18, 9, 1.826).AND.
1 TIME.LE.TCVT(215,18,19, 2.817))THER
RETURN | wevesswwaanaGELECTIVE SEQUENCE PROCESSING
SEQN=7

BEGINS=]

ENDS=756

SEQS(7)=SEQS(7)*1

G0 TO 1

ENDIF

SEO8

IF(TIME.GE.TCVT(215,19,32, 2.424).AND.
1 TIME.LE.TCVT(215,19,32,29.381))THEN
RETURN | swssenaswswegEi FCTIVE SEQUENCE PROCESSING
SEQNe8

BEGINS=4893

ENDS=6698

SEQS(8)=SEQAS(B)*1

G0 T0 1

ENDIF

SEQ9

IF(TIME.GE.TCVT(216,15,81, 9.586).AND.
1 TIME.LE.TCVT(216,15,51,62.322))THEN
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[ )] SEONR=9
[ [} [ RETURN | eeecweenacenagE ECTIVE SEQUENCE 'IOCESSln
083 [ 1 ;] BEGINS=819)
884 ENDS=9124
('] ] SEQS(9)+SEQS(9)¢]
806 60 10 1
87 EHDIF
[ 1] - € Ska 18
09 IF(TIME.GE.TCVT(216,18,88, 5.345).AND,
98 1 TIME.LE.TCVT(216,15,89, 2.229))THEN
991 c RETURN | weevesnsewweSELECTIVE SEQUENCE PROCESSING
92 "2 SEQN=18
893 BEGINS=912%
094 ENDS=181652
(113 SEQS(18)=SEQS(15)+1 -
96 G0 TO 1
897 EMDIF
898 [ SEQ 11
99 IF(TIME.GE.TCVT(216,18,81,17.258) .AND,
s 1 TIME.LE.TCVT(216,18,82,10.508))THEN
(7)) [+ RETURN | soewsanensnngELECTIVE SEQUENCE PROCESSING
w2 L 1 )] SEQN=1]
"3 BECINS=787
9.4 ENDS=2958
995 SEQS(11)=SEQS(11)+]
96 G0 10 1
w? ENDIF
06 [ sEQ12
999 IF(TIME.GE.TCVT(216,15,44,28.438).AND,
L 37 ) 1 TIME.LE.TCVT(216,18,44,57.563))THEN
11 [ RETURN | wossesswenenwgE] ECTIVE SEQUENCE PROCESSING
%12 (LT SEQN=12
213 SEGINS=7643
914 ENDS=01L98
918 SEOS(lZ)'sEQS( 12)+1
916 GO T
917 ENOIF
18 [ SEQ 13 FALSE TARGET RUN
919 IF(TIME.GE.TCVT(216,15,49,39.888) .AND,
29 1 TIME. L‘.TCVT(ZIG.ls'“.l' .")"’“El
21 1FSEQ13«1FSEQL2+]
922 [ TYPE =,' FALSE TARGET IN RUN SEQ 13',IFSEQ13
923 ‘ETUI.
924 ENDIF
928 [ SEQ 14
926 IF(TIME.CE.TCVT(218,19,23,87.769).AND.
927 1 TIME.LE.TCVT(218,19,24,28.892))THEN
928 c RETURN | eenweseanewnSELECTIVE SEQUENCE PROCESSING
929 799 SEQN=14
938 BEGINS=4142
931 ENDS=4882
$32 SEQS(14)=SEQS(14)+1
913 G0 TO 1
934 ENDIF
938 [ SEQ 18
36
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236 IF(TIME.GE.TCVT(216.16, 8,21.414).AND.
937 1 TIME.LE.TCVT(216,16, §,59.926))THEN
238 c RETURN | seswasewsanaSELECTIVE SEQUENCE PROCESSING
39 790 SEQN=1§
98 BECINS=11576
941 ENDS=11861
942 SEQS(15)=SEQS(15)+1
943 60 TO 1
944 ENDIF
948 [~ SEQ 16
946 IFCTIME.GE.TCVT(2156,19,32, 2.424).AND.
947 1 TIME.LE.TCVT(215,19,32,29.576))THEN
948 c RETURN | ®esaswswaawaSELECTIVE SEQUENCE PROCESSING
949 797 SEQN=16
958 BEGINS=4883
951 ENOS~S5598
962 SEQS(16)=SEQS(16)+1
983 60 TO 1
984 ENDIF
958 < SEQ 17 FALSE TARGET RUN
966 IF(TIME.GE.TCVT(215,19,34, 4.988).AND.
957 1 TIME.LE.TCVT(215,19,34,39.09F))THEN
9s8 I1FSEQ17=1FSEQ17+1
989 c TYPE *,' FALSE TARGET IN RUN SEQ 17°',IFSEQL?
964 RETURN
981 ENDIF
962 c S$EQ 19
963 IF(TIME.GE.TCVT(216,18,22,38.480).AND.
964 1 TIME.LE.TCVT(216,16,23, 8.116))THEN
965 [+ RETURN ) """"'""SELECTIVE SEQUENCE PROCESSING
966 796 SEQN=18
947 BECINS=5591
968 ENDS=6069
969 SEQS(18)=SEQS(18)+1
979 G0 TO 1
971 ENDIF
972 1TDAY=IAND( IDAY, 'SSFF 'X)
973 SEQS(19)=SEQS(19)¢1
974 c WRITE(45,62)1TDAY,IN, IM,SEC
978 62 FORMAT(1X, ‘wwawaes NO SEQUENCE IRIGC FOR °*,13,':',12,':°,12,':1°,F6.2)
976 RETURN
977 1 DO I=1,NUMT(SEQN)
978 T(1)e§
979 ENDDO
967 €CLLLLLLLCLLLLCLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLCCCLL
981 [ .
9I§ g CHECK TO SEE IF X,Y DESIGNATION IS ON THE MENU
98
984 CIXD303353333335333335 5330533535555 553 3335305553 03535335 333353 593905335 33333355
98% IF(Y.GT.254.)THEN
:lg g HE'S IN THE MENVU.........LET'S GO SEE IF HE GOT IT RIGHT,
8
909 c FROM THIS IRIGC LAST DETECTION WAS ITARGETN
989 VAL1D=3
999 RETURN
37
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HE TOUCHED SOMETHING ON THE SCREEN.. NOT THE MENU.

CCCCCCCC?CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
ARGE

c

c
156

181

112

TNeg IRESET THE TARGET NUMBER FOR NEXT MENU INPUT CHECK

TYPE *,' OPERATOR INPUT.....',X,¥Y
DO § l‘l IC
TDAV-IAND(T!DAV(I)."'FF X}
TIHHsTIH(I)
TIMM=TIM(I)
GTIME=TCVT(TDAY,TIHH, TIMM, TSEC(1))
PRINT 156,TOAY,TIHH, TIMM,TSEC(1),GTIME, 1
FORMAT(1X, GTIME=",13,':*,12,':*,12,':"',F6.2,5X,F28.5,5X,16)
IF(GTIME.LT.TIME)GO TO §
TDAY2=IAND(TIDAY(I+1), 'SNFF*'X)
TIHHZeTIH(1+1)
TIMM2=TIM(1+1)
GGTIME=TCVT( TDAY2, TIKH2, TIMM2 ,TSEC(1+1))
IF(GTIME.EQ.GGTIME)GO TO §
IF(ABS(GCTIME-TIME).GT.GERRORIGO TO §
TYPE *,*' TIME=',TIME,' GTIME«',GTIME,' GGTIME=',CGTIME
IVPE ®, ' I=',1,' TIME=',TIME,' GTIME=',GTIME

lel

IF(11.GT.BEGINS)II=1~1

I12-BEGINS

13=-1

14=9

IF(1.LT.BECINS.OR.I.GT.ENDS)THEN
TYPE *,' GROUND TRUTH INDEX INVALID'
TYPE *,' BEGINS=',BEGINS,' ENDS=‘',ENDS,* 1=*,1,' SEQN=',SEQN
RETURN
ENDIF
IF(14.EQ.8)TYPE *,' SEARCH DOWN IRIG®
IF(14.EQ.1)TYPE *,*' SEARCH UP IRIG"
00 111 IA=11,12,13
1Z80X =8
00 997 JJJI=1,4
IF(BOX(JJJ,IA).NE.#)CO TO 989
1ZBOX=1ZBOX+1
CONTINUE
1F(1Z80X.E£Q.4)G0 TO 111
BOXN=ISHFT(TIDAY(IA),-12}
TYPE *,' BOXN=',BOXN
IF(T(BOXN).NE.#)GO TO 111
T(BOXN)=IA
DO 112 [TN=1,NUMT(SEQN)
TYPE *,'T(ITN)e' ,T(ITN),*' SEQN=',SEQN,' BOXN=', BOXN,
1' 1A=* 1A, 'NO. TARGETS=',NUMT(SEQN),'ITN="', ITN
IFCTCITN) .ME.#)THEN
G0 1O 112
ENDIF
60 TO 111
CONTINUE

38
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Y 1948 60 TO 212
N 1847 111 CONTIRUE
1948 GO TO 214
1849 c IF WE GET MWERE ALL TARGET BOXES HAVE BEEN LOCATED
X 1958 ¢ FOR THIS OPERATOR IRIG SO LET'S COMPARE X,¥
S, 1861 c212 TYPE =, OPERATOR NPUT=' X,V
S 1052 ¢ DO JJJ=1,NUMT{SEQN)
N 1953 c L9=T(JII)
) 1854 ¢ TYPE =, *,TIDAVILO),'t* TIM(LS), s TIMILY), s* TSECILY),
~ 1955 c 1° *,80%(1,L9),80%(2,L9),80X(3,L9),80X(4,L9),
& 1936 ¢ 2' TARGET #=',TARGETS(JJJ,SEQN)
- 1987 ¢ ENDDO
. 1088 ¢ ACCEPT *,330
1859 212 CONTINUE
- 180 00 213 ITNel,NUMT{SEQN)
. 1961 ERRORP( ITN)=99999,
X 1062 ERRORX=.S*FLOAT(BOX(1,T(ITN))-BOX(2,T(ITN)))
. 1363 ERRORYe . S*FLOAT(SOX(3, T(ITN) )-BOX(4,T(ITH))}
: 1964 IFCERRORX.LT.15. JERRORX=1S,
- 1968 1FCERRORY.LT.15. )JERRORY=15,
- 1866 c PRINT 1214,X,Y,(B0X(K,T(ITN)) Ko, 4)
. 1967 1214 FORMAT(1X, X=' F6.2," ¥=* F6.2,' BOX=',4(1X.14))
1968 XLEFT=FLOAT{BOX(1,T(1TN)))-ERRORX
1869 XRIGHT=FLOAT(BOX(2,T(ITN)))+ERRORX
.. 1979 IF(X.LT.NLEFT.OR.
1971 1 X.GT.XRIGHT)GO TO 213
i 1872 YTOP=FLOAT(BOX{3,TC(ITN)))1-ERRORY
- 1973 YBOTTOM=FLOAT(BOX(4,T{I1TN)))+ERRORY
. 1074, IFCY.LT.YTOP.OR.
i 1875 1 Y.GT.YBOTTON)GO TO 213
- 1876 CX=(XLEFT+KRIGHT)/2.8
N 1977 CYe(VTOP+YROTTOM) /2.8
» 1873 XERRABS( X-CX)
1979 YERR=ARS( Y-CY)
1908 ERRORP( ITN)=SORT{ XERR**2+YERR®*2)
< 1081 - ¢ TYPE », * WE HAVE A GOOD ONE HEREILII®
. 1982 c VE HAVE A GOOD ONE MEREI(II]
? 1983 213 CONTINUE
K 1984 XMAXE=99999.
o 1988 ITARG=g
o 1986 DO ITK=1,NUMT(SEQN)
- 1887 c TVYPE *,' ITN=',ITN,' ERRORP(ITN)=* ERRORP(ITN)
1938 IFCERRORPCITN).LT.XMAXE )THEN
1949 [TARG=ITN
> 1858 XMAXE=ERRORP(ITN)
1891 . ENDIF
. 1892 ENDDO
.. 1993 IFCITARG.EQ.8)THEN
- 1994 ¢ TVPE *,' OPERATOR DIDN''T HIT ANYWHERE NEAR A TARGETII®
1998 ¢ TYPE #,*Xa' X, Vo', ¥
- 1996 RETURN | OPERATOR DIDN''T HIT ANVWHERE NEAR A TARGETII
: 1897 ENDIF
1698 222 VAL1D=1
1099 ITARGETN=TARGETS( ITARG,SEQN)
1198 ¢ TYPE *, 'R’ X, Vu' ¥,' GROUND TRUTH TARGET NUMBERe',ITARGETM
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Do
ST O

214

216
218

C44
5

7722

RETURN
IF(14.C0.0)THEN
i1e}

I12=ENRDS

13=}

4=}

60 TO 1M

ENDIF

TYPE *,° ® CAN''T FIND ALL TARGETS IN GROUND TRUTH SEARCN®
00 215 IA=1,NUMT(SEQN)

PRINT 216,1IA,T(IA)

FORMAT(IX,'IA=*,12,* T(IA)=',16)

CONT INUE

TVPE ®, ‘'WE REALLY HAVE PROBLEMS 1F THIS IS PRINTED®
RETU IVE REALLY HAVE PROBLEMS IFf VE RETURN FROM HERE...
TVPE ‘ ' TIMEYGTIME=',TIME,GTIME

CONTINUE

ITDAV=1AND{ IDAY, ‘SNFF*X)

PRINT &.1TDAY,IN,INM,SEC

FORMAT(1X, ‘wwiaais NO GROUND TRUTH FOR ‘o13,01°,12,'8°,12,°2" ,F6.2)
:E;Ull

SUBROUTINE CVIT(STIME, IMVC INC, INC,SEC)
IF(STIME.GT.88.%65.%68. )

IDAYCe216

TINE=STIME-(6F.*6H.%6F.)

INCoINT(TIME/(6S.%68.))
TIME=TIME-(FLOAT(IHC)*64.%68. )

IMC=INT(TIME/6S. }

SEC=TIME-(FLOAT(IMC)*6S4.)

RETURN

ENDIF

IDAYC=218

IHC=INT(STIME/{6F.*68.))

TiMEsSTIME-(FLOAT( INC)*6#.%68.)

IMCoINT{TIME/GS.)

SEC=TIME-(FLOAT(IMC)*6S.)

RETURN

END

40
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1 (LT TE LT PR e e e L L T L T P P e T e L e P L P L P )
2 [
3 c IRIG(1)=FIRST IRIGC TIME WORD
4 c IRIG(2)=SECOND IRIG TIME WORD
] c IRIG(3I)=THIRD IRIG TIME WORD
(] c IRIG(4)=GATE SIZES OF THE TRACK GATE (TOP AND BOTTOM)
7 ¢ IRIG(S)=GATE SIZES OF THE TRACK GATE (LEFT AND RIGHT)
: [ IRIG(E)=16 BITS THAT CONTAIN THE X AND ¥V POSITION OF THE CURSOR
[
15 c BOXES(48) IS THE ARRAY THAT CONTAINS THE 18 80X POSITIONS
11 c LEFT,RIGHT UP AND DOUNC<~- IN THAT ORDER
:g g..........-.............'.......'.'....‘................'.-..'.....'....'....'
14 EXTERNAL I10S_READVBLK, IOS_WRITEVBLK,QXRAS -
18 SOUBLE PRECISION QUAD
}’ :c;sﬁgl SYSSWUAITFR,SYSSBINTIM, TTCHAN
18 INTEGER™2 IRIG(6),I1V(2),HD,TO,UD,TH,UN,TH, UM, TS1,TS2,US,LS,MS
19 INTEGER*2 OBOXS,0B0X6,080%X7,080X8,080X5M1,0B0X5P1,080X7M1 .
29 INTEGER*2 OBOX7P1,IF1,TFLAG
21 INTEGER™2 OBOX6M1 ,OB0%X6P1,0B0XEML,080X8P1 ,0PASS
22 PARAMETER MEM1=1S808
23 PARAMETER NOISE=2
24 AYTE IM.IH
28 INTEGER®"2 IDAY
26 INTEGER™2 TINDEX,O
27 c TINDEX IS THE AIRAV INDEX FOR THE TARGET INFORMATION
28 SYTE TAPECNTRL
29 INTEGER*2 10S8(4),B0XES{45) ,BLINKM, ISAVE(2)
k1 INTEGER SYSSQIOW,SYSSASSIGN,SYSSQIO,SYSSLKWSET
31 INTEGER INLOCK(2),10L0CK(2)
32 PARAMETER TEN=1S
33 CHARACTER*16 TIME,TIMED(TEN)
u INTEGER*2 TTH(TEN),TUH(TEN),TTM(TEN), TUM(TEN) , TTSI(TEN)
35 INTEGER*2 TUS(TEN)
36 INTEGER®2 PASS
37 B8YTE X,¥,XY(2),TOP,80TTOM,LEFT,RIGHT,TB(2),LR(2)
3e EQUIVALENCE(XY(1),X),(XY(2),V),(IRIG(S),XY(1))
39 EQUIVALENCE(TB(1),80TTOM),(TB(2),TOP),({IRIG(S),TB(1))
48 EQUIVALENCE(LR(1),LEFT),(LRC2),RIGHT),(IRIG(4),LR(L))
4] EQUIVALENCE(IRIG2,IRIG(2))
42 COMMON/CHAN/TTCHAN
43 DATA N/L/
44 DATA 1F1/8/
48 DATA TINDEX/S8/,TFLAG/S/
46 DATA TTH/18*1/
47 DATA TUN/18*3/
48 DATA TTM/8,.8.8.8.9,1,80,08,8.8/ .
49 DATA TUM/#,1,3.5,9,84.8,.8,0.8/
53 DATA T781/9,5,3,3.54,3.8.8,8,8/
51 DATA TUS/8,.8.5,8,8,.5.8.8,.9,.8/
62 DATA TIMED/
53 10008 88:88:17.88",
54 2'90808 SN:08:87.58",
58 3'9008 S8:00:85.08",
4
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3'5008 858:80:86.58°,
45080 S8:180:16.08°

S 8008 850:08:93.

64~ 0NN S8:08:00. "I

PARAMETER STOP=1

PARAMETER FF=2

PARAMETER FORWARD=4

PARAMETER REWIND=8

ISTATUS=SYSSASSIGN( * XRAS* , GRCHAN

IFC.NOT. ISTATUSITYPE »,* !IIOI ll GIAI CHANNEL ASSIGN®

ISTATUS=SYSSASSIGN(* TTI".TTCHAI..)

1F(.NOT. ISTATUS)

ITYPE *,' ERROR IN TTBS ACOUSTIC TOUCH SCREEN CHANNEL ASSIGN®

CALL GASTTSS

:x’g :-' ENTER CONTROL Y WHEN ALL DONE VITH THIS TAPE PASS'
38e

IF(PASS.EQ.1)THEN

g:g?;"llf-’.l‘ﬁ!-'TAIGITSI.DAT'.TVPE"I!V'.FORH-‘UIFOI"ATT‘D‘l

TAPECNTRL=STOP

CALL TAPEREMOT(TAPECNTRL)

TAPECNTRL =F ORWARD

CALL TAPEREMOT( TAPECNTAL)

INLOCK( | i=XLOC(BOXES(1))

INLOCK(Z)=XLOC(BOXES( 48} )

K=SVSSLKWSET( INLOCK, 10L0CK, )

TYPE *,' INLOCK(1)= °* INLOCK(1),' INLOCK(2)= ‘',INLOCK(2)

TYPE =,° I0LOCK(1)e * JOLOCK{1),' IOLOCK({2)= °,JOLOCK(2)

IFC. lOT-K)TVPI *,' UNABLE TO LOCK BOXES 1/0 BUFFER®

IILOCK(l)-!LOC(lllG(l))

INLOCK(2)=XLOC( IRIG(6))

K=SYSSLKWSET( INLOCK, 1OLOCK, )}

TYPE *,° INLOCK(1)= * INLOCK(1),° INLOCK(2)e °‘,INLOCK(2)

TYPE »,° IOLOCK(1)~ *, 10LOCK(1),' IOLOCK(2)= ',IOLOCK(2)

IFC(.NOT.K)TYPE *,° UNABLE TO LOCK IRIG 1/0 BUFFER®

K=SVYSSQIOW(XVAL (1), XVAL(GRCHAN) , XVAL ( XLOC( JOS_READVELK)), 1088,

LOXRAS,C,IRIG(1),XVAL(12),,,,)

1, IRIG(1},8VAL(12),,,,)

IFCIRIG(3))GO TO |

WRITE(6,8567)%,Y,IRIG(1),IRIG(2),IRIG(3)

FORMAT{ 1X,*X=* ,03,8X,'Y=",03,1X,06,1X,06,1X,08)

HO=ISHFTLIRIGL1),~-12)

TOsIAND(ISHFT(IRIG(1),-8), F*X)

UD»JANDL ISNFTUIRIG(]), =4), 'F'X)

ThIANDCIRIG(1),'3'X)

UH=ISHFT(IRIG(2),-12)

TM=1ANOC ISNFTUIRIGL2),

UMsIANDCISNFT(IRIGL2),

TS1=IAND( ISHFT(IRIG(2)

ISAVE( L )= IANDCISHFT( IR

ISAVE(2)=ISHFT(IRIG(3)

US=IOR(ISAVE( 1), 1SAVE(2))

TS2=IANDC ISHFT(IRIG(3),~18),'F')X)

LS=JANDCISHFTCIRIG(3),.=6), ' F 'X)

MS=TAND( ISHFTULIRIG(3),=2), 'F 'X)
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1 IRIG2=ISHFT(IR1IG2,~2)
1uz c WRITE(6,668)HD,TD,UD,TH,UN,TH, UM, TS1,US,TS2,LS,NS
113 ses FORMAT(1X, DAY OF THE YEAR=‘,311,1X,'TINE=*,21,11,°1°,
114 1221,41°,221,'.°,321)
118 SONES(1)=g
116 BONES(2)eg
117 BOXES(3)en
118 BOXES(4)=8
1.9 BOXES(5)=TOP
128 c S0XES(33)eTOP
121 ¢ BOXES(S)eX
122 IF(BOXES(5).LY.#)BOXES(E)=IAND( BOXES(B),*377°0)
123 IF(BONES(5).LT.1)BOXES(S)=]
124 1F(BOXES(S).GT.254 )80XES(S)=u284 )
125 ¢ BONES(B8)=BOXES(S).OR. ‘SS1488'0 .
126 BONES(6)=0TTOM .
127 c BOXES( 34 )=80TTOM
128 ¢ SOXES( 6 )=BOXES(S ) o1y
129 IF(BOXES(6).LT.S)BOXES(6)=IAND(BOXES(E), 377°0)
138 IF(BOXES(6).GT. 254 )DONES(6)»254 .
131 BOXES(7)eLEFT
132 ¢ SOXES( 38 )sLEFT
133 ¢ BOXES(7)=¥
134 IF(BOXES(7).LT.S)BOXES(7)=1AND(BOXES(7),'377°0)
138 IF(BOXES(7).LT.1)BOXES(7 )=l
136 IF(BOXES(7).GT.242)BOXES(7)=242
137 BOXES(8)=RIGHT
138 c SOXES( 36 )=RIGHT
139 IF(BOXES(S).LT.FIBOXES(S)=1AND(BOXES(8),*377°0)
148 c BOXES(8)=B0XES(7)+18
141 IF(BOXES(0).CT.242)80XES(8)=242
142 IFCTINOEX.EQ. 0. AND.TFLAG.EQ. 8 )THEN
143 1CHANGEF =8
144 OBOXS=BOXES(S )
145 0BOX7=80XES(7)
148 OBOX6=BOXES(6)
. 147 0B0X8=BOXES(8)
- 140 TFLAG=1
X 149 ENOIF
- 158 OBOX5P1+000XS+NOISE
.. 151 OB0XEM1 «0R0XS-NOISE
3 182 OBOX6P 1=080X6+NOISE
- 183 080X6M1=080X6-NO1SE
5 184 1FCOBOXSM1.GT.BOXES(S) . OR.080XEP1 . LT . BOXES(S)
15§ 1.0R.0BOX6M1.GT.BOXES(S).OR.0B0X6P1.LT.BOXES(6) ITHEN
156 ¢ TYPE *,° TOP BOTTOM',080XSP1,0B0XSM1,080X7P1,
: 187 ¢ 10BOX7ML, BOXES(S) ,BOXES(7), TINDEX
- 150 OBOXS5=80XES(S )
159 OBOX6=BOXES(6)
168 ICHANGEF =1
161 ENDIF
. 162 080X7M1=080X7-NOISE
. 152 OBOX7P1=080X%7+NOISE
. 164 OBOX8M1=080X8-NOISE
! 168 OBOXGP 1 =0BOX9+NOISE
=
.
o "4 1
4
°- e @ v 4 a4 ta‘a"m - R R R R R AR R I T I DU T T N S TS I PR TR I “‘\":‘-“-.‘s\:'-.‘:“-.;\--"'-\'-"..\
R ARSI .:\.r\. T T e N e et PR ACRENEREAEATIL AP ACCATONE B R R R AR




VLY ey

Cata T CaW, €, 00 s s ST Mg g e Nl By e, o P P e - . - AN ey i

166 IF(OBOX7M1.GT.BONES(7).0R.OBOX7P1.LY.BOXES(7)

167 1.0R.080%0M1.6T.BOXES(8).OR.OBOXSPL.LT.BOXES(S8) )THEN
169 ¢ TVP! ®,° LEFT RIGHT' ,0BOXSP1,080XSEM1,
169 [ lmx"l.mx7“l.lOXES(l).lOlE$(7).TIIDll
178 OBOX7=80XESL 7)
171 OB0X8=80XES(S)
172 ICHANGEF~1
173 ENDIF
174 IF( ICHANGEF .EQ. 1 )THEN
178 TINDEASTINDEX+]
176 ¢ TYPE *," TINDEX=',TINDEX
: 177 I10AY=HD* 1 S#+TD*18+UD

- 179 IHeTH*18+UN
179 INsTM*1S+UN
189 SECFLOAT(TS1218+US)+FLOAT(TS2)/18.+FLOAT(LS)/180.
181 L1eFLOAT(MS )/ 1800 .
192 WRITECS)(BOXES(1Q),1Q=8,8),IDAY,IN,IN,SEC
183 ICHANGEF =8
184 [ WRITE(G,101)BOXES(S),B0XES(6),.BOXES(7),BONES(S)
185 in FORMAT(IX,4(2%,06))
188 ENDIF
187 c DO JK=9,48
108 c BOXES(JIK) =8
189 c ENDDO
198 K = SYSSQIO(XVAL(1),XVAL(GRCHAN),XVAL(ZLOC( IO WRITEVELK)),
191 11088, ,,B0XES(1) ,XVAL(OS),,,,)
192 199 CONTINUE
193 G0 70 1
194 ° END
196 SUSROUTINE OASTTES
196 SYTE C

- 197 EXTERMAL IOS_READVBLK, IOSM_NOECHO
198 EXTERNAL TTBSAST
199 INTEGER TTCHAN,SYSSQIO
209 ) CHARACTER*1S STRING
2€1 BYTE DATA(15)
242 EQUIVALENCE (DATA,STRING)
293 INTEGER*2 10SR(4)}
24 COMMON/CHAN/ TTCHAN
298 K = SYSSQIO(XVAL(S),XVAL(TTCHAN),XVAL (XLOC( IOS_READVELK)), 1088,
296 1TTBSAST,C,DATAL), XVAL( 18),,.,
297 IF( . NOT.K)TYPE *,* ERROR [N GASTTSS al0° N
298 RETURN
289 END
219 SUBROUTINE TTBBAST(C)
211 AYTE C
212 EXTERMAL IOS_READVELK, IOSM_NOECHO, I0SWRITEVELK
213 INTEGER SYSSQIOW, ITCHAN, XRCHAN, I0SM_NOECKO,SYSSSETIMR
214 INTEGER SYSSQIO,SYSSWAITFR,TSCHAN,SYSSBINTIN
21% DOUBLE PRECISION QUAD
216 CHARACTER*16 TIME
217 OATA TIME/'SONS S8:80:88.09"/
218 c DATA TIME/'SO8S BE:00:81 .89/
219 ISTATUS=SYSSBINTIM( XDESCR( TIME),QUAD)
223 IF(.NOT.ISTATUS)TYPE *,' ERROR IN TIME DELAY'
45
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221 ISTATUS=SYSSSETIMR(XVAL(6),0UAD,,)

222 EFC.NOT.ISTATUS)TYPE *,' ERROR 1IN TIME DELAY'®
223 I1STATUS=SYSSWAITFR{XVAL(6))

224 IFC.NOT.ISTATUS)TYPE *,' ERROR IN TIME DELAV®
228 CALL OASTTARS

226 RETURN

227 End

228 SUBROUTINE QXRAS(C)

229 SYTE C

23§ c TYPE =,° XRAS AST SERVICE ROUTINE>>D>>>>>)>)>*
231 RETURN

232 END
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APPENDIX D

PROGRAM TO EVALUATE GROUND TRUTH COMPLETENESS
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A
- ; gcccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
Pt 3 [+ THIS PROGRAM TAKES THE GROUNON.DAT FILE AND DISPLAYES THE BOXES
) 4 [ OUT ON THE HUMAN FACTORS HARDWARE SYNCHRONIZED WITH THE IRIG TRANSLATOR
: c AND/OR GENERATOR. FORMATTED FILES ARE NORMALLY CREATED WITH BOXPOS.
c
; 7 ceeeececccceececccceceeceeccccccccceccecccccceccceccecceccecececccccecceccecceccee
J ] EXTERNAL IOS_READVBLK,JOS_WRITEVBLK
' 9 IAIANETEI NPOINTS=65525
' 19 DOUBLE PRECISION QUAD
. 11 CHARACTER*15 NAME, ISEARCH*1
g 12 INTEGER SYSSWAITFR,SYSSBINTIM
) 13 INTEGER*2 IRIG(6),1V(2),HD,TD,UD,TH,UN,TM,UM,TS1,TS2,US,LS NS
- 14 INTEGER®"2 OBOXS,080%6,080X7,080%X8,080X5M1,0B0%X5P1,080X7M1
15 INTEGER®2 OBOX7P1,1F1,TFLAG, TARGINDX(1#)
- 16 INTEGER*2 0B0OX6M1,0B0%X6P1,080%X0M1,080%X8P 1, 0PASS, BOXN
X 17 . BYTE TAPECNTRL
R 10 INTEGER*2 losuu.uoxzsun BLINKM,ISAVE(2),IR1G2
. 19 INTEGER*2 TOP,BOTTOM,LEFT,RIGHT
3 28 INTEGER svssomw svsussmn SYS$Q10,SYSSLKWSET
s 21 INTEGER INLOCK(Z).IOLOCK(z).XRCNAN
. 22 c INTEGER®2 PASS,IHR,IMR,IH,IM
- 23 BYTE IHR,IMR,IN,INM
24 INTEGER*2 BOX(4,NPOINTS)
2§ BYTE TIH(NPOINTS),TIM(NPOINTS)
. 28 REAL TSEC(NPOINTS)
. 27 INTEGER®*2 TIDAY(NPOINTS), IDAY
. 28 EQUIVALENCE(BOXES(1), TOP) (BOXES(2),B0TTOM), (BOXES(3),LEFT)
. 29 EQUIVALENCE(BOXES(4), RIGHT)
R 3 DATA N/1/
" 31 DATA IF1/8/
A 32 DATA TINDEX/S/,TFLAG/N/
| 33 ISTATUS=SYSSASSIGN( * XKRAS "' ,XRCHAN, , }
- 34 IF(.NOT.ISTATUS)TYPE »,' ERROR [N XRA1 CHANNEL ASSIGN'
35 TYPE =, ENTER FORMATTED INPUT FILE NAME.(1.e. BOXPOSI.FTX)*®
36 READ(S,234 }NAME
. 37 234 FORMAT(A)?
. k] ] . QPEN(UNIT=9 ,NAMESNAME , TYPE="OLD* ,READONLY)
N 39 I1Ce#
- 43 00 JK=1,48
- 41 BOXES(IK )=l
. 42 ENDOO
- 43 K = SYSSQIOW(XVAL(1),XVAL(XRCHAN) ,XVAL(XLOC({ IOS_WRITEVBLK)),
44 11088,, ,80XES(]1) ,XVAL(SS),,,,)
45 2 READ(9,221 ,END=188)IDAY, IHR, IMR,SECR, (BOXES(1),1=1,4)
- 46 21 FORMAT(1X,24,1X,12,1X,12,1X,F7.3,4(3X,14))
- 47 c BOXN=ISHFT({ IDAY,~-12)
. 49 c WRITE(6,34)B0XN
a 49 (% 1) FORMAT(1X,24)
- S IC=lCel
8 51 BOX(1,1C)=BOXES(1)
.. 52 80X(2,IC)=ROXES(2)
Y 53 B0X(3,1C)=BOXES(3)
54 B0X(4,IC)=BOXES(4)
85 TIH(IC)=1HR
’
»
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LA

[ 14
188

748
764

[
$67

g R

21

223
222

TINCIC)=IMR
TSEC(IC)=SECR
TIGAY(IC)=1DAY
WRITE(E,67)INH, IN,SEC
FORMAT(IX,12,°1°,12,%2°,F6.2)
60 T0 2
TV:! *, ‘TOTAL NUMBER OF IR1GS=',IC
Le
60 70 1
TYPE =,' HIT RETURN TO CONTINUE IRIGC SEARCH®
READ(S,764 ) ISEARCH
FORMAT(A)
Lel
K=SYSSOIOW(SVAL( 1), SVAL(XRCHAN) ,XVAL(XLOC( IOS_READVSLK)),I0S8.
1,,IRIG(1),XVAL(6),,,,}
WRITE(G,667)X,Y,IRIG(1),IREG(2),IRIG(3)
FORMAT(IX, 'Xe*,03,5%,'Y=*,03,1X,06,1X,06,1X,06)
IFLIRIG(3) )THEN
Lel
60 70 1
ENDIF
CALL IRIGCVT(IRIG,INH,INM,SEC)
LFLAGS
TYPE *,’ IN ,IM ,SEC =’ IN,IN,SEC
IFCIN.LT.TINCL ) )THEN

IF(L.GT.1)THEN

LeL-1
LFLAG=1
IFCIN.LT.TINC(L).AND.L.CT.1)G0 TO 38
60 10 1

ENDIF

60 TO 1

ENDIF

IFCIN.EQ.TIN(L)IGO TO 23
IF(LFLAG.EQ.1)G0 TO 1

Leie}

IF(L.CT.IC)ITHEN

PRINT 223,VINCL),TIM(L),TSEC(L)

FORMAT(1X, ' IRIC NOT FOUND=*,12,'t",12,':',F6.2)

PRINT 222,1M,IN,SEC

FORMAT(1X,' CURRENT IRIC=',12,°'1°,12,':',F6.2)

:F(Tlu(t).EQ.I.AND.T!M(L).EO.‘)GO TO 76%
=]

GO T0 1

ENDIF

IFCTIN(L).EQ.#)G0 TO 21

G0 10 28

IFCIM.LT. TIM(L)IGO TO 1
IFCIM.NE.TIM(L))CO TO 21
IFCIM.NE.TIMIL))ITHEN

Lelel

60 10 1

ENDIF

IF(SEC.LT.TSEC(L))G0 TO ¢

BOXNISHFT{TIDAY(L),~-12)
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Cc34

1234

0o00

WRITE(6,34)B0XN,L

FORMAT(1X,24)

BOXN=( ISHFT(TIDAY(L) ,~12)~1)"4

TYPE @, 'BOXN=',BOXN,L,TIDAY(L)

PRINT 1234,80XN,L,TIDAV(L)

FORMAT(1X, ‘B80XN="',13,2X,16,2X,086)

BOXES( 1+BOXN)=BOX(1.L)

BOXES(2+BOXN)=B0OX(2,L)

BOXES(3I+BOXN)=BOX(3,L)

BOXES( 4+BOXN)=BOX( 4,L)

K o SYSSOTO(XVAL(4),XVALIXRCHAN) ,XVAL(XLOC(IOS_WRITEVELK)),
110S8,, ,OXES(1),XVAL(0S),,,,)

LeLel

60 70 1

END

SUBROUTINE IRIGCVT!IRIG,1H,IM,SEC)

BYTE IN,IM

llTEG!l'z IRIG(6) ,HD,TD,UD,TH,UH,THM,UM, TSI, TS2,US,LS, NS
INTEGER®*2 ISAVE(2)
HD=ISHFTC(IRIG(1),~12)

TO=1AND( ISHFT(IRIG(1),-8), F°'X
UD=TAND( ISHFT(IRIG(1),-4), 'F'X
THeIANDCIRIG(1),°3°'X)
UH=ISHFT(IRIG(2),-12)

)
)

TM=IAND( ISHFTC(IRIG(2),-9),°7'0)
UM=TAND( ISHFTCIRIG(2),-58),'F'X)
TS1=TANDCISHFT(IRIG(2),-2),'7'0)
ISAVE(1 )= IANDCISHFT(IRIG(2),2),'C'X)
ISAVE(2)=ISHFT(IRIG(3),-14)

US=IORCISAVE(L ), ISAVE(2))
TS2=IANDC ISHFTCIRIG(3) ,~18),'F"
LS=TANDCISHFT(IRIG(3),-6), 'F'X)
MS=IAND(ISHFT(IRIG(3),-2),'F'X)
IRIG2=ISHFT(IRIG2,~2)
IH=TH* 1 8+UH

IMeTM*18+UM
SEC*FLOAT(TS1I*18+US)+FLOAT(TS2)/18.+FLOAT(LS)/10S.
1+FLOAT(MS)/ 1898,

RETURN

END

X}
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APPENDIX E

DESCRIPTION OF TARGET DESIGNATOR/CUEING HARDWARE
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DESCRIPTION OF TARGET DESIGNATOR/CUEING 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.

¢. 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-l.
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 geven 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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L Defines box size and position
9 Requires four per box.
,; | Defines box brightness
High sets blink bit
4 - 1, €254
" | ¢2u4.1 ¢2u, €251

: 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
N following values.

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

E

0 O 0 No blink, minimum brightness

o 1 1 No blink, max brightness

1 0 o Blink, box one only, minimum brightness

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 LOAD DATA 1is 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 reglsters are loaded under the control of the latch address
counter. The data register outputs are connected to high speed comparators
vhere 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 1line 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 gelect 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
boxes. There are five cards thus

RESET ‘ ten boxes can be generated.
4.
? Figure E-2. Latch address generation.
. 8 EA DATA LINES
e | i 1 |
ADDR i ADDR i ADDR ADDR
STROBE | LEFT STROBE { RIGHT STROBE _{ UP STROBE__{ DOWN
: | REGISTER REGISTER REGISTER REGISTER
. COMPARATOR COMPARATOR COMPARATOR COMPARATOR
4 LINE COUNT
: PIXEL COUNT

) Figure E-3, Data reg and comparators.
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SmHz CLK | COUNTERS To Pixel Comparators

0 - 256

RESET

LINE
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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: 30X com 2 1 14
: 10 14 ——-L -chc
¥ —adf54 4 4700
9 13 s A
4 8 12 ﬁ*—- L4
: 6 101 |
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APPENDIX F

DESCRIPTION OF TRACKER INTERFACE AND CONTROL UNIT
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TRACKER INTERFACE AND 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-1l. 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.

Generation of SYNC and timing signals for the Box—GEN.
° Interfacing of data and instructions output from the computer to
the box-GEN.

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

The following signals are required for the transfer of data between the
DR11-B and the box-GEN.

Eignal LOGIC O (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 VDbC +5 VDC (TTL)
Input Data (16 lines) 0 VDC +5 VDC (TTL)

Box generator unidirectional interface to a DEC DR11-B

Functionl
Cycle Request B BOX
Ready GEN
Busy CONTROL
Cl LOGIC

< Input Data

Output Data >

Function 1: This signal 1s returned as Cl 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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Busy: This signal indicates that a bus sequence 1s 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.

Y

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 1s used to load data in registers and increment address.
"RESET" resets address register when ready first goes low for 120 nsec.

Ay A0, ¢ A A

Input Data Bus: The 16 bit positive true data bus input to the computer
is on card 12 left side of page. Data 1s 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 1ll. (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.

LA LPAF LI )

a s

¥ IBCOCRCALD

Figures F-2 through F-11 are the schematic and timing diagrams for the
cards in the interface and control unit.
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COWNECTION DIAGRAM

TOP VIEW
Rir 12 (1L.SB for 12 bits)(] - — — — 35 serian aut
Bit 1i (2 , ' 31 - 150 Suppt- Il
Bit 10 (LSB for 10 bhirs)(3 p— : l @uu,.” In .
Bit § (Op——— . i A9 Buffer ut |
bit 8(O)p—— '| . : 13V supple |
Bit 7(6 -I;LL N Gain Adjust ';
. i I vt ~ .
Bit 6(7 4 < e Analtog Common
i IR i I L ;
Bit 5(8 3% 40P R 2OV Ranae
Bit 4+ (9 oz 3k~ 9 R: 1OV Range
. SRR ;
Bit 3 {9 FETE Bipotar orrsce N .
Bit 2 l‘I “‘ = b3k N Comparator in
Bit ! (MSh) 12 Bit @(lun\'cn Command +
Bit | (MSB S5.ALR. A@)Sl.utus {
Short Cvele (2 @(llm'k Out .
Dig. Common* Rut . Dut (+6,3\)
+5V Supply = @(Jlm'k Rate Control

*Digital Common is internally connected to case. (ADUCHS and ADCESC oniv)
,” an external clock s used, connect the clock to Pin 21 (conv. command) .
{See Figure 2 and 5~33).

Binary (BIN) INPUT VOLTAGE RANGE AND 1.8B VALUES
Output
Analog Input Defined As: +10V +35V 2L 3VE 0 to +10v | 0 o 3V
fevoltage Range - :
Code CORY COR® COB® CoBe .
Designation or CTC*** }or CTC*** ]| or CIC***
FSR 20V ov 3\ i0v SV
One Least 2% 2% . % RE e e
Significant n=8 78. 13mv 39.06m\ 19.53m\ 39.06m\ 19.33mv
Bit (LSB) a=10 19.53m 9.7 7mv 9.77mv 4.88mv
a=12 4. g8my L sam) ey oo ‘
Transition Values

[#Full Scalel+10Vv-2 21LSH [45v~3 2LSB2.5V=3 2LSBI+10V-3 218§ +5v-3 2LSB

MSB LS8

. GO0 . . . 000*%kx Mil Scale [} 0 0 +5¢ +2.5V
o o1l . . . 111 =Full Scalel+10V+1 2LSB[-SV+2L8B |=2.5V+1 ILSHO+1 2158 O+ 2LSB
e 1. . . 110
- *COB=Complementary Offset Binary
**(CSB=Conplementary Straight Binary
#*x%CTC=Comp ementary. Two's complement-obtained by using the
K complement of the most significant bit (MSB is
-, available on pin 13. .
*. #xx*x Voltages given are the nominal value for transition to the code specified.
*USED IN THIS DESIGN
.: [_‘—. r crrToTTh ot/ o m T T ' For ' For T
Buifered Direct Input
Input Outout Connect Connect Input* (See note)
, Siunal Code Pin 23 Pin 25 Connec: Connect
Range To Pin To Pin ,9" Input
2 Signal
‘ To Pin oot
. — . . * . - i
s [ . Lnput
+10V COB or CTC 22 Smﬁal“ 3 25
+5V COB or CTC 22 Suen 3a 2
*2.5¢ COB or CTC 23 Copis, v T4 v
: 0 to +5V CSB 26 . Pin 22 24 24
. O to+lov csB ) ' open I 24
Lo i ool i . . . 3
*Cannect to Pin 29 or input signal as shown in next two columns. .

*#The input signal {s connected to Pin 3O 17 the buffer amplifier is used.
NOTE: If the buffer amplifier is not used, the input Pin ' must be
grounded (Pin 26).

TABLF 1. INPUT VOLTAGES, TRANSITION VALUES, LSB VALUES, AND CODE DEFINITIONS

Figure F-8. A-D converter spec’iications.
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Figure F-9. Write mode timing diagram.
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P1 P2

L ol il il

13-37 KK AOO1N 18 13-48 DD END CYCLE 39
11-44 U DATIOT 16 49 BB CYCLE REQB 37
N 43 R DAT106 14 50 z FNCT 30 35
X y2 N DATIOS 12 33
N 41 L DATION 10 51 Y FNCT20 31
N 40 J DATIO3 8 52 1] FNCT10 29
39 E DAT102 6 27 ;
38 c DATIO1 ] A 53 HH 0+5 25
12-39 A DAT 100 2 54 S READYO 23
CYCLE REQ A 39 55 P WC INC ENB 21
13-38 NN GO0 37 13-56 m INITO 19
39 X DSTATA 35 10 K ODATOS 15
40 DD SINGLE CYCLE 33 1 £ ODATO09 13
41 BB DSTATB 31 12 e ODAT10 1
42 4 DSTATC 29 13 H ODAT11 9
43 ] C1 CONTROL 27 14 [o ODAT12 7
y uYy 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 v ODATO7 16
- 12-45 K DATIO8 15 8 R ODATO6 L
46 f DAT109 13 7 N ODATOS 12
- 47 e DATI10 1 6 L ODATOY4 .10
48 H DATI11 9 5 J ODATO3 8
49 [ DATI12 7 [ E ODATO2 6
50 a DATI13 5 3 c ODATO1 y
- 51 Y DATI1Y 3 13-2 A ODATO0 2
- 12-52 W DATI15 1

Figure F-10. Interface and control connector.
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: [ BOX IRIG BOX IRIG
- GEN A/N_| SIGNAL GEN P/N_| SIGNAL
. A |RED| A HD2 h [BLK[ AJ | USs1
- B [YEL{ B HD1 f {BLU[ AK | ts8
- C |RED| C D8 Jd [SHT| AL tsy
D {GRE| D TD4 k [BLU|] AM | ts2
E {RED| E TD2 L JORA] AN | ts1.
F {BLU| F D1 M IBLU| AP | hs8
J {RED| H uD8 N |[BrO| AR | hsY
K |BLK| J UDY P |BLU| AS | hs2
L IReED| K UD2 R |BLK}{ AT | nhs1
M JwHT] L uD1 S [YEL{ AU | ms8
- N [RED| M TH2 T |[BRO| AV | ms4
& P |BRO| N TH1 HH | WHT| AW | ms2
- R {RED| P UH8 JJ | BLK| AX | ms1
: S JorRA] R UHY U |JYEL] BF | SAMPLE TIME
U |GRE] s UH2
- vV |BRO| T UH1 V |BLK| BJ | GND
RKJwHT] U ™Y X [YEL] BK | OND
LL{BRO| V ™2 Y {wiT{ BL | GND
W |GRE} W ™1 Z [ORAJ BM | GND
X {YEL| X uM8 AA | BRO| BN | GND
Y JGRE] Y UMY NN |BRO|{ BW | SYNC ERROR
Z Jora] 2 ™2 CA | HDB
- a [GRE| aA | M1 cc CB | HDY4
- b [wHT| AB | TS4 DD cC | TH8
5 ¢ [GRE|] AC | TS2 EE CD | THUY
- d | BLU} AD | TSI
g H |YEL] AE | uUs8
T |BLU| AF | Ush
e |GRE| AH | vus2

Figure F-11, Time code generator cable (J2)
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APPENDIX G

EXAMPLE RESULTS
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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-M 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, G=-2, and G-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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AN

T iACUUNT=

SRUN AALT

READING GROUWD TRUTH DATA FILE GROUNDFFF.. STANDBY,

TOTAL NUMHER OF IRIGS= 118061

READING UNFORMATTEL MTHI RANRGER VATA FRON FILE AINILDAT
6635 MINI RANGER DATA READ SU LETS GET ON WLITH IT,

NUMBER OF CORRECT TANK ReCOGHNITIUNS=E 457 WRONGS “«l

NUMBER UF CURRECT APC RECOGNITIONS= 6o WKRONG= 10

NUMKER OF CORRECT ThUCK RECUOGNITIONS= L7 WRUNG= 31

NUMBER OF CORRECT JeEP KECUOGNITIUNS= 14 HRUNGS 6

NUMotER OF COKRECT M60 LOENTIFICATLIONSS 6 WRONG= 69
NUMBER OF CORRFCT K48 IDENTIFICAT1ONS2 39 wWkuUnGs L1
NUMBER UF CURRECT MS51 LOENTIFICATIONS= B9 WRONG= 23
NUMUER OF CORRECT M113 JIDENTIFICATIONS= 22 WrUNGS= - 8
NUMBER UF CORKECT LANCE IDENTIFICATIOMNS= 10 wWkURG= 13

NUMBER OF RESETS= 297
NUMBER OUF OPERATORSs 26
NUMBER OF TOTAL OFEKATNOR KESPONSES= 4327

NUMBER OF WRONG TARGET RECOGHITIONS UN ACTUAL TAKGEL1S=
NHMBER GF WROWG TARGET IDENTIFICATIONS ON ACTUAL TAKGELS=s

NUMBER UF FALSE TARGET RECUGNITIONS s 261

NUMYER OF FALSE TARGET IDENTIFICATIONS= 92
DESIGHATIONS FOR FALSE YTARGET SEQUENCE 4= 69
DESLGNATIONS PFUR NO TARGET SEQUENCE 13= 30
DESIGNATIONS FUR %0 TARGET SEQUENCE 17= 64

SEQUENCE 1 DESIGNATION COUNT= 293
SEQUENCE 2 DESIGNATION COUUNT= 1¥8
SEQUENCE 3 DESIGNATION COUNT= 128
SEQUENCE 4 DESILIGNATION CUUNT= U
SEQUENCE S DESIGNATION CUUNT= 2083
SEQUENCE 6 DESIGVATIUN COUNT= 286
SEQUENCE 7 DESIGWAT1OHN COUNT= 9V
SEQUENCE 8 DeSIGNALION COUUNTs 4517
SEQUENCE 9 DESLIGNATIGM COU.IT= 279
SEQUEHNCE 10 DESIGNATIUN COUNT= 400
SEWUENCE 11 DESIGNATIOM COUNT= 434
SEQUENCE 12 UESIGMATION COUNT= 121
SEWUENCE 13 DESIGNATIUN CUUnT= 0
SEQUENCE 14 DESIGWATIUN COUNT= 300
SEQUENCE 15 PESIGNATION COUNT= 202
SEQUENCE 16 DESIGNATION COVIiT= ]
SEQUENCE 17 DeSIGNATION COUNT= 0
SEQUENCE 18 DESIGMATION CUUNT= 137
OUTSIVE GROUND TRUTH IRIG= 394

MEAN DETECT TIME= 2.914 SECONDS ON 777 ODETECT1ONS
wITH A STANDARD DeVIATIUi! UF 2,526
MEAN RECUGNITION TIMES 1.233 SECUNDS Ow $39 TARGETS
WITH A STANGARD DEVIATION OF 1.727
MEAN [DENTIFICATION TikMks 1.8uB SECONDS O 151 TAKGETS
WITH A STANUARD DEVIATION UF 1.921
B AL L IR VP TP P PR
IHCOUHT= 1253 1PLOT= 1
NUMBER UF DETECTIONS AT 345 FLET = 42v
NUMBER OF DETECTIUNS AT 500 FEET = 215
NUMBER OF DETECTIunS AT 800 FEET = 854
NUMBER OF DETECTIONS OUT OF THE ASNVE ALTS=z 0
ERROR ALLOWABLE LN MINIRAMGER LATA =2 1.5000uv

e AR PAYM NeP . e

IHCUUNT= 284 1P1,OT= 2
NUMsER UF RECOGAITIONS AT 325 FEET
NUMBER UK RECOGNILIUNS AT 500 FEEL
NUMSER UF RECUGNITIONS AT HUU FE&!

102
61
121

02

155 LeLuts
NUMBER GF TULENTIFICATIOUS AT 325 FEefl
NUMBER QF IDENTIFICATIONS AT SO0 FEET r'%.)
NUMHER Ul TUESTIFLICATIONS AT duu FFeT oY
WUMBER UF TDEWTIFICATIUNS OUT OF iHe ABUVE ALLIS=
cRRUR ALLOWAoLE LI MIlokRANGeR DALA = 1.5u00IL

nnunw

Figure G-4. Sample computer printout.
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