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FOREWORD

This report has been prepared in accordance
of Contract JPL 953058 to present a description
program resulting from a four-month development
for the Jet Propulsion Laboratory by the Martin
tion, Denver Division. The report is submitted

with requirements
of a computer
effort pericrmed
Marietta Corpora-
in two volunes.

Volume I is a description of the program and its operation, Volune
I1 contains the appendixes, which include sample data cases to aid

initial input setup and program checkout.

o

This work was performed for the Jet Propulsion Laboratory,

N H e v a . il
Catifornia -+ 0 wf

Techioy-togry, spcnsorcd by the

National Asecinonties and Space Administration under

Contract MNAS7-100.
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INTRODUCTION

This volume consists of the following appendixes:

@ Appendix A, which contains three validation missions, rep-
resenting partial fulfillment of the contract. Tabular
and plotted data are presented as samples to confirm pro-
gram operation by showing that numerous mission and ex-
periment options have been used;

© Appendix B, which is a card listing of the Univac 1108
version of the subroutines developed during the contract
peried;

® Appendix C, which is a partial reproduction of the docu-
mentation provided by JPL. This documentation is included
to aid the user in determining the proper input for card
numbers 2, 3, 4, and 6 through 12. Because this docu-
mentation is for subroutines maintained by JPL, the user
is advised to determine if the documentation has been up-
dated before attempting to run the program.
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APPENDIX A

COMPUTER PROGRAM VALIDATION MISSIONS
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Validation missions provide the user with sample data to con-
firm program operation by exercising numerous mission and experi-
ment options. Table A-1 shows the variations for nine computer
cases. The Mission 1 objective is to check out geometry associated
with imaging at Jupiter. The Mission 2 objective extends check-
out to Saturn, and exercises considerable more pointing, experi-
ment characteristics, and satellite modes. Mission 3 is an orbit-
ing mission at Jupiter adding spinning spacecraft comparison, and
particle and field measurements, Discussion of the options listed
in Table A-1 are given in each validation mission that follows.

The order of presentation for Mission 1, 2, and 3 is shown in
the appendix contents. A discussion of input and output listings
is provided for each mission. Following the discussion, tabular
input, tabular output, and graphic output are presented for each

case,
Table A-1
Validation Missions Index
CASE PLANET SATELLITE OPTION CAMERA CHARACTERISTICS POINTING
1 Jupiter NA Canned ° Wide Angle Radius Vector
MISSION 1
2-1, 2-2 Jupiter NA Input llide Angle Cone and Clock
& 2-3
5 Juziter HA Canned Narrow Angle Radius Vector
4 Jupiter One Satellite Canned Narrow Angle Radius Vector
MISSION 2
6 Saturn NA Canned Wide Angle Radius Vector
7 Saturn NA Canned Narrow Angle Radius Vector
8 Jupiter- NA Pioneer Radius Vector
Orbiter
MISSION 3 9 Jupiter- NA Input Narrow Angle Radius Vector
Orbiter
10 Jupiter- NA NA (Particle & Field) NA
Orbiter
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-A. _MISSION 1

- The specific objective of Mission 1 is to provide the data
required to check out the .geometry associated with the imaging
science evaluation capability. Thus, the mission description
herein is limited to that required to fulfill this objective.

As an example, the trajectory data used are the Jupiter encounter
conditions from a total Earth-Jupiter-Saturn-Pluto outer planet
mission.

The mission description and results are contained in the fol-

lowing sections. The spacecraft is considered to be a TOPS config-
uration, with Earth/Canopus attitude control.

1. Science Mode

To check out the imaging-associated geometry subroutines, the
target is the planet disk of Jupiter with terminator; i.e., no
local geography, such as the red spot, is shown. The following
measurement modes are used:

® Align Camera to Radius Vector -

Timing Frame Data

Encounter Sequence Display

-1.5 to +1.5 days 1 @ 5 minutes Plot at 30 minute
intervals

® Input Discrete Cone and Clock (Table A-2) -

Timing Frame Data

Encounter Sequence Display

'Sh 20™ to +5" 20™ 1 @ 5 minutes Plot at 1* o™ in-
tervals

The first clock position at each time point is a limb pointing
direction; the second clock position is an intermediate direction;
the third clock position is a radius vector (or planet center)
direction. These pointings are referred to as case 2-1, 2-2, and
2-3 respectively. The input and output with the above measurement
mode variations are shown on Missions 1 and 2 for the radial align-
ment and discrete cone/clock, respectively.



Table A-2 Cone and Clock Angles for Mission 1

TIME

h

-5 20M

_4h i

220 ag™

CONE

151
151

141
141

141.

125.
125.
125.

100.
100.
100.

65.
65.
65.

.65
.65
151.

65

.34
.34

34

66
66
66

92
92
82

68
68
68

MCR-71-181

cLOCK

233.18
247.18
261.18

189.92
224,92
259.92

14.30
38.30
82.30

59.05
70.05
81.05

= time at radius of
closest approach

CLOCK  TIME CONE

207.70 +#1M 1" 30.44
254.70 - 30.44
261.70 30.44
20762  +2" 3 571
254,62 5.71
261.62 5.71
207.54  +3" 57 9.96
254.54 9.96
261.54 9.96
247.46  +50 19" 20.27
254,46 . 20.27
261.46 20.27
247 .37

254.37 ol of

261.37

A-3
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2. Instrument Characteristics

The TV characteristics for Mission 1 are as follows:

FIELD OF VIEW (deq)

NARROW - WIDE-
DIRECTION ANGLE LENS ANGLE LENS
Vertical 1.0 10.0
Horizontal 1.0 10.0

The input and output of the above wide-angle lens are shown on
cases 1 and 2. The narrow-angle lens is used in Missions 2 and 3.

3. Trajectory Data

The Jupiter encounter data were taken from a 1977 Jupiter-—
Saturn-Pluto mission, which has a total flight time to Pluto of
approximately eight years. The data are as follows:

JUPITER ENCOUNTER

Calendar Date/Hr/Min/Sec 14 JOAN 79/10/48/3.27

Julian Date 2443887 .950038

Periapse State (km) 1.2706446432E+05 %xg
. . 2.1321885366E+05 (y

(Earth Ecliptic Ref) 1.3387051602E+04 (2)
(km/sec) 2.9431552532E+01 (x)
1.7610963316E401 (y)

1.1418359371E+00 (z)

4, Case 1

a. Input Data - The tabular input listing is shown in Table
A~3. Tabular listings of TV instrument characteristics, planetary
and satellite albedos, and other values used in the imaging sub-
routine are shown in Table A~-4. For the TV characteristics, the
user inputs are labeled to distinguish them from canned values.
The pointing mode is planet-centered (radius vector).
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Table A-3 Case 1 Input Listing

JUPITER CHECK OUT CASE {

2 5.0004600
3 2.0000000
& 730114.69
6 15.4900000
L4 127064446
8 213218485
9 -13387.052
10 ~29.431552
11 17.610963
12 1.1418359
22 1240.000G60
61 <1.5000000
62 L.5000G00
63 3.0000000
69 5.00000090
81 3.0000000
82 3.0000000
90 1111111.0

PLANET
SATEL
JATE JD AT ENCOUNTER

STATEL

STATE2 PERIAPSIS VELTOR FROM LEADJETTERS
STATE3 79 JUSP RUN TO MAXIMIZE SATELLITE
STATEL ENCOUNTER

STATES

STATEs

INSTID

TSTAR TIME FRJ4 PIRIAPSIS

TSTOP TIME FROM PIRTAPSIS

JTINSTPICTURE TAKING INTERVAL (MIN)
GALCSTPICTURES PER CALGC STEP 30 MIN PER CALC STEP
oPLoY

OPRNT

JUPITER CHECK OQUT CASE ¢

XZ(I) VALJES IN STORAGE

1 g 0. 2 1 5.0000900000E+0Q0
3 1 2.00000800000E+GC 4 1 7.99114563200E+05
5 0 ' 6 1 1.5000C0C0G0E+0L
7 1 12706446400E+05 3 1 2.1321838530CE+35
9 1 -1.3347051600E+04 10 1 ~2.943153250CE+01

11 1 1.7610363100€+01 12 1 1.1418353000€E+30

13 ] Ja 14 8 3.

15 G 3.0J900000000C+0C 16 g Qe

17 ¢ 0. 18 0 0.

ig 0 0. 28 0 Q.

21 [ Ge 22 1 1.2060000000E+02
23 0 0. R 24 0 =-7.17383055647E+57

25 0 =7.1738305547E€+57 26 ¢} 8.

27 g Q. 28 0 g."

29 g 0. 30 ] 0.

31 0 0. 32 [i} '

33 0 G. 34 0 0.

35 0 0. 36 [} 0.

37 0 Ge 38 0 a.

39 0 0. 40 g G.

41 0 0. 42 0 Oe

43 0 G 44 0 0.

45 0 Q. 46 0 G.

47 0 g. 48 ] Qe

49 g G 50 0 g

51 [ 0. 52 ] 0.

53 g 0. 54 g 0.

55 0 0. 56 0 9.

57 0 Geo 58 8 g,

59 0 O 60 g 0.

61 1 ~1.50000600GGE+0¢C 62 1 1.580063G000€E+02

63 1 5.0300000000E+00 64 0 0.

65 0 0. 66 0 Q.

67 0 U 68 ¢ 8.

69 1 6.000000C000E+00 70 1 Qe

71 ] 'R} 72 0 O.

73 0 Ge 74 Q Ge

75 0 G 76 9 0.

7 ] G 78 g Q.

79 [} Qe -1 [} 0.

81 1 3.0000000C00E+GO 82 1 3.0000000000E+00
a3 L} 'D 84 ] 0.

&8s 0 0. 86 g Qe

a7 0 G a8 0 8.

49 0 g. 90 1 1.1111110000E+06

91 0 [ g2 4 g,

93 [} 0. LY a 0.

95 0 O. 96 0 Oe
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Table A-4 Case I TV Characteristics, Albedos, and Imaging Values

JUPLTER CHLCK OUT CASE 3

TV CHIZACTERISTICS FOK SIT WIDE ANGLE CAMERA

FOC L=
pram =
Q83CuRe
TRANS =
SlZiav=
Sl2E«nz
LINES =
PIXELS=2
8IT/PX=
MINEXP=
MAKEXP=

T RE30-12

RE30=-2=
RES0-3=
RESO~4z
SENSOR=
B8 FILY=
G FILT=
R FILT=
P FILT=
‘o1 £xP=

OPEN =

BULR=0

RR=0PS=
Traud =
T/ NUMF =
OPEN
OPEN
. OPEN
QPEN
GPEN
OPEN
OPEN
OPEN

L R TR ]

JUPITER CHECK OUT CASE £

IV ENERGY

PLANET S

HICRONS
«2500
2758
230030
3230
3560
«3750
ok 800
«4250
24501
4730
«5000
«5250
«5500
+5753
«6000
6250
«6500
«67510
«7040
+7250
«7509
« 7754
+8000
«8250
«850G
«8750
+30008
«$250
«950¢0
«3750

1.000¢0

DATA FOR SIT AIDE ANGLE CAMERA

DATA

SOLAR
<0070
2204
«0514
0971
«1093
«1157
«1429
1693
2006
22064
»1942
1852
«1725
«1719
«1666
«1586
«1511
eltt2
+1369
«1302
«1235
<1171
1167
1048
0388
«0939
+ 0869
+0862
«0335
«0791
0746

ALBZ OO
»3030
2320
£ 2730
«20830
«2630
22720
2858
«3150
«3540
+3350
«W150
4320
«4533
T
24650
«4630
4200
24630
« 4330
«4400
<4100
<3800
«3550
«3320
3150
<3330
2824
«2040
«2460
2329
2220

24G00CLIU00EDL
5.0LulJIGGESDD
Q.
8,56ud000k =01
1.6LLCIICLESBO
1.60L6JJC0E#Q0
8,00084uCUE+Q2
8.uLGCOUGDE+D2Z
8,6LI0UJGCESAD
3,ulGLIIGGE~UE
240G6dudCUE-GT
3,3C0u0JJ00E+G2
1.0G0CI0GCESD2
S4u00uIG0Z+0L
1,0G00)JGCRE+0L
1., L0G0uG00E+GO
1.0000633GIE+00
1.00ubLIJJ0E+D0
1.0063J323€+00
=1.06033403€+00
1.0060003C0E-00
1,60GEBIO0E~-D3
1. L0u3J008E-02
Lo DGULDYCOEHDL
1.0606J100€-014
=1.5L3030COE+0G
1.506004GAE*30
5.00003350€+u0
1.0060C0d0GE+09
Ge
4. 740GUQUIE+ DL
1.0CGG0gCDEFR2
5.412003300E+D6
6e000LIICOE+EO
5.00003)0%E¢00
4¢0COCIJEUENIL
Ge
1,3420J30QE~0Q5
4.581223958+00
4,53122395E+00
1.6Cub0002E-nY
1.71053277E-06
1471853277606
5.12GUUd09E+GH
1¢28GLI3GCE+DS
4a33BE2216E4+00
L.33860316L+00
G.

SENSOR FILTER
[ 1.0038
0020 1,300
. 0950 t1.0000
4760 L.00u80
«7620 1.0030
+3530 t.90000
3840 i.3000
1.9000 1,030
«+3840 1.2030
3530 1.3000
+7940 1.5030
7620 1.0000
68210 1.3030
+5550 1.0000
2780 L.0000
<4450 1.0040
«3600 1.0009
«2540 1.3000
<2060 1.0039
+1530 1.0000
<4950 1.0000
+ 0600 1.3090
«0240 1,000
+0100 1.0000
- «0838 1.0000
«d220 1.0000
] 1.30080
4 1.0000
3 1.9030
[ 1.0000
0 1.3038

A-6

{CAND)

USER INPUT
USER INPUT
J3EY INPUT

YSEX INPUT

COMAUTED
CIMPUTED"
CIMPUTED
COMAUTED
COMPUTED
coMAdTED
ToMPUTED
COMAUTED
COMPUTED
COMPUTED
COMAUTED
CIMPUTED
COMPUTED
COHPUTED
COMPUTED
CGMPUTED
CGHPUTED
COMIUTED
COMPUTED
COKPUTED

B0 (w/SQCM)
54253300035
1.433200E-04
34463300604
2e432975E~0%
74350425€E-04
7.367630E-0%
14015162E-03
1.333237E-33
1+4825460E-23
1.967330£-133
1.9715130E~03
14930900£-03
1.3060625E-03
1.976850E-03
£.3357256-03
1.853585€-13
14775423803
1.6%3745E~33
1.567535£~43
1.432200€E-33
1.265875£~13
1.112450E«03
FeB24525E~ 0
8.6450J0E 04
T.784500E~04
7.0625006E-0y
6.267450E-04
5.633200E-00
54135250604
©.587300€E-04
bo160300E-04

(CAND}

VALUES
VALUES
VALUSS
VALUES
VALUES
VALUES
VaLUIS
VaLuf
YALUES
VALUES
VLALUES
VALUES
VALUES
VALUES
VALUZS
vaLuEs
VALUES
VALUES
VAL UES
VALUES

BEFF {H/5QCH)
0.
2.876400E~37
3.23%423E-05
3.062043E-04
5¢631324E~0t
Tet373823E-4u
1.631872€-03
1.332237€~33
1.735253£~03
1.3 743385E~03
1.563072E~03
1.5174u66€-03
1.323506E-23
Lauw37L352£-03
Jad1381LE-4n
84275153E=0n
6.33153CE-0u
we2JF4u92E-04
3.223560€-04
2.277138E~00
14202581E-34
4.643380E-05
2.357346GE-05
BeEtoddIE-06
2233+150E~36
1e543350E~05
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Table A-4 {cont)

TV ENERGY DATA FOR SIT WIDE ANGLE CAMERA

SATELLITE

MICRONS
22500
«2750
«3000
3250
«3500
«3750
«4000
«4250
«45u0
«4750
«5000
5250
«55040
«5750
«6000
6250
«6500
«6750
«7000
#7250
«7500
«7750
«8000
«8250
«8500
8750
9000
+9250
«9500
«3750
1.0000

1 DATA

SOLAR
«0070
« 0204
« 3514
«03714
1093
«1157
«1429
«1693
02006
2044
«1942
»1852
«1725
«1718
+1666
1586
«1511
o142
+1369
«1302
«123%
«1171
1107
<1048
<0388
«0339
»0889
«0862
«0835
«0791
«U746

AL8co0
« L4390
«G530
«055¢0
« (6080
« 0650
«0730
<0750
0300
« 0850
<1000
«1050
«1130
«1200
#1250
<1300
13580
e 145§
«155¢
«1650
1780
1750
1820
« 1850
«23800
02950
2000
2000
«20090
#2050
+2030
+2100

JUPITER CHECK OUT CASE 1

1

DOoOOoOOoO

(CAND)
SENSOR FILTER
1.0000
«0020 1.3000
3950 1.G000
47080 1.0340
7620 1.0000
+9530 1.0000
«9840 1.00080
<0030 1.0000
+3840 1.0030
«9530 1.0000
«7940 1.0000
« 7620 1.0000
6520 1.0000
+5550 1.0000
47860 1.0000
4450 1.0000
+ 3600 1.00600
«2540 1.00600
«2060 1.0028
<1590 1.0000
+03950 1.0000
«0400 1.0000
0240 1.0000
01900 1.9000
« 3030 1.0000
«0220 1.9000
140000
1.0030
1.0000
1.0G00
1.0090

TV ENERGY DATA FOR SIT WIDE ANGLE CAMERA

SATELLITE

MICRONS
«2500
«2750
«3000
3250
«3500
«3750
«4000
«4250
«4500
4750
«5000
«5250
«5500
«5750
«6000
+6250
«6500
6750
« 7000
«7250
«7500
«7750
«8000
«8250
«8500
«8750
«9000
«9250
«8500
«3750

£.0000

2 DATA

SOLAR
«0070
« 0204
<0514
<0971
«1083
1157
«1429
«1693
«2006
2044
1942
«1852
«1725
«1719
«1666
«158%
«1511
«1369
«1302
«1235
«1171
«1107
<1048
0988
«0939
.0889
«0862
« 0835
«0791
« 0746

ALBEDO
0450
« 65090
« 6550
«0600
« 0650
0700
« 0750
. G800
« G850
<1630
« 10506
«1130
<1200
+1258
«1300
«1350
« 1450
«1550
«1650
«1730
«1750
<1800
«1850
«2900
«2950
«2000
«2000
«2000
«2050
#2080
«2100

0

[ 3

(CAND)
SENSOR FILTER
1.003¢0
0020 1.0000
+395¢ 1,000
4760 1.0000
«7620 1.0000
«3530 1.0000
3840 1.0040
«0000 1.9000
«3840 10000
3530 1.00800
« 7340 1.0000
7627 1.0000
<6820 1.0000
«5550 1.0000
4760 1.0030
«4450 1.0000
«3600 1.0030
«2540 1.0030
«2060 1.0000
«1530 1.0003
«0950 1.0000
<0400 1.0000
« 0240 t.00080
<0100 1.0030
3030 1.3000
.0220 1.0000
$.0000
1.0080
1.0000
1.0000
1.0000

coooao

BO (W/SQCM)
3.150040£-05
1.023000E-04
2.827000E-04
5.8256000E-04
7+104500E-06
8.093000€~-04
1.071750E-03

- 1.354400€-03

1.705100E~03
2.044008€-93
2.039100E-03
2.092760E-03
2.,070000E-03
2.163750E-03
2.165800E-83
2+141100E-03
2.130353E~33
2.235100E-03
24258350E-33
24213400E-03
2.161250E-03
2.,107800E-033
2.047350E-23
3.039200E-03
2491460CE-03
1.878000E-03
1.7730006E-03
1.7240600E~-03
1.711750E~03
1.645290E~-03
1.565600E~-03

BO (W/SQCH)
3.1500600E-05
1.020000E-0%
2.827000E-04
5.826000E-04%
7.104300€E~04
8.093000E~34
1.071750€E-03
1.354400E-03
1.705100E-03
2.044080E~03
2.039100E-03
2+092760E-03
2.070000E-03
2.168750E~03
2.165800E~03
2+141100E-03
24190850E-03
2.235100€-03
24258850E-03
2.213400E~03
2.161250€-03
24107800E-03
2.047950E~33
3.039200E-03
2.914600E~03
1.878000E-03
1.778000E-03
1.724000€-03
1.7117506-03
1.645280E-03
1.566600E-03

BEFF(R/SQCM)
0-
2.040000E-07
2.683650E-05
2.773176E~14
5+.413623%E-04
7.718347€E~00
1.G54602E~03
1.3546400E~-03
1.677313E-03
1.967932€-03
1.613J45£-03
1.534583€E-03
1.611740E~-03
1.132556€~03
1.03992LE-33
3.527895c~0u
7.887L20E~34
Sea/7154E-00
4¢653231E-04
3.5133d6E-04
2.053137E-34%
B.43120G0E~135
4.315680E-05
3.03320¢CE-05
8474 3800E~-35
4.131600€E-05
0.

D.
Do
0.
0‘

BEFF(H/SQCM)

8.

2.043000E-07
2.685650E-05
247T3176E-04
Sels13629E~-04
T«7133L47E-04
1.054602E-03
1.354600E-33
1.677313E~03
1.9347932€-33
1.613045€~03
1.594683E~-03
1.411740E-33
1.192%56E-03
1463332LE-03
3.527885E~04
7.887420E~04
5.677154E-04
4.653231E-04
3.512306E~04
2.053187E~-04
8.431200£-05
4491508GE~35
3.0332C0E-05
8.743400E-06
4.131600E-05
O.

0.

0.

g'

a.



JUPITER CHECK OUT CASE &

TV ENERGY

SATELLITE

MICRONS
«2540
«2750
«30U0
«3254
«3504
«3750
ok QUD
«4250
4500
4750
«5008
«5250
«5560
«5750
«6000
+6250
«6500
+6751
«7000
«7258
«7500
«7750
«8000
«82510
«853¢6
«8750
«9000
«9250
«8564g
«97580

140000

DATA FOR SIT WIDE ANGLE CAMERA

3 DATA

SOLAR
<0074
«0204
«0514
<0371
«1093
«1157
«1429
21693
«2006
» 2044
01942
«1852

w1725

«1719
«1666
+1586
«1511
olu642
«1369
«1302
+1235%
«1171
«1107
«1048
«UYB8
«0339
«0889
«6862
+ 0835
«0791
00746

ALBEDO
e 0450
G530
«0350
<6500
« G630
0700
«0750
+ 0830
« G856
«1000
«1050
«1130
1240
«12312
<1330
«13580
1450
«1550
«1650
«1700
«1750
<1800
1350
«29430
«2350
«2000
2330
«20U0
«2058
2380
«21606

JUPITER CHECK OUT CASE 1

TV ENZRGY DATA FOR SIT WIDE ANGLE CAMERA

SATELLITE

MICRONS
«2530
«2750
« 3000
«3250
«3500
43750
«4 000
4250
«4500
4750
«5000
«5250
«5500
«5750
«6020
«62513
+6500
«6750
«7000
o 7250
«7500
«T7750
+B000
«8250
«8500
«8750
«9000
«9256
«9500
«9750

1.0000

4 DATA

SOLAR
0070
« 0204
« 0514
«0971
+1093
«1157
«1429
+1693
.2006
<204k
+1942
«1852
1725
.1719
<1566
<1586
(1511
o1442
+1369
<1302
.1235
o1171
1107
«1048
0938
+0939
.0889
<0862
0835
U791
«0746

ALBEDO
« 0450
« 6500
« 0550
<0600
«G650
«0700
« 0750
« 0300
«G850
1000
1050
«1130
«1200
«1250
<1300
«1354
«1450
1550
«1650
<1730
«1750
13080
«1850
«2330
22950
«2000
«2000
22040
«20540
. 2380
22100

]

1

oo

MCR-71-181
Table A-4 {concl)

SENSOR

0020
+335¢
«4760
«7620
+95 30
«3840
+3000
«384C
«9530
«7340
7620
«6820
5550
<4760
4456
«3600
«2540
«2060
«1530
<0858
« 3600
«0240
«0100
»303C
«0220

SENSOR

]

[

[N — - ]

0020
« 0950
4760
7620
«3530
e3840
0000
23840
«3530
° 7940
«7620
«6820
#5550
« 4760
+3600
«2546
«2060
«1590
« 0350
« 0400
« 0240
«310¢C
«8030
«0220

FILTER

1.0000
1.0030
1.0030
1.43000
1.0040
1.0000
1.0000
1.0030
1.0000
1.0008
1.3000
1.0000
1.0000
1.0000
1.0000
1.0030
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.006090
1.,3000
1.0030
1.0000
1.3000
1.3000
1.0000
1.0000

FILTER

1.0000
1.0006
1.0000
1.00080
1.0008
1.0000
1.0080
1.0000
1.3000
1.0000
1.0000
1.0000
1.0000
1.0090
1.0008
1.0000
1.0000
1.0000
1.3000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.000¢0
1.0000
1.0000
1.0000
1.0030
1.0000

(CAND)

(CAND)

BO(H/SQCHM)
1.567125E-05
5.074500E-05
L.4G6432E-04
2+898435E~04
3.534489€-04
4¢029252E-04
54331956€-34
65e73814L0E=-34
8.482872E~04
1.016390£~-03
1.014452E-03
1.041148E-03
1.029825E-03
1.063033E-03
1.0774385E~03
1.065197E-03
1.089338E-03
1.111962E-03
1.123778E-03
1.,101166E-03
1.075222E-33
1.0488630e-33
1.018355E~03

" 1.5120028-03

1.450013E-03
9.343050E-04

C 84845550604

8.576900E-04
8.515956E~04
8.185268E-04
7.793835E~04

BO (H/SQCM)
1.779750E-05
5.763000E-05
1.597255E-04
3.291690E~04
beD14OL2E-DG
4¢575935E~04
6.055387E£-04
7.652360E~04
3.6338156~-04
1.154360E~03
1.152031E-33
1.182409€E~-03
1.169550£-03
1,214 04UE~D3
1.223677E-03
1.203721€-03
1.237887£-03
1.262831E-03
14276250E-03
1.250571€~-03
1.221106E-33
1.,180907E~-03
1.,157092E-03
1.717148E~03
L.645THIE~03
1.061070E-03
1.004570E-03
9.740600E~3%
F.671387E~-04
9.295832€~-04
8.851290E-04

BEFF (W/SQCM)

o.

1.014900E-07
1.335111€-05
1.373655E-04
24693283E-04
3.833378E~304
542486455-04
6.7 33140E-04
84304714T7E-04
9.693362E~04
8.054751E-04
7«933543E-04
7.0236006E-04
5.932967E-04
5.123831E~04
4.749128E~04
3.923351E-04
2+824384E-04
2+ 314382E~04
1.750855E-0%
1.021461E-00
4.194522E~35
2.445252E~035
1.5120602€~45
4.350040E-06
2.055471E-05
0'

0'

0.

0.

u.

BEFF(HW/SGCM)
0.
1.152600E-07
1.517392E-05
1.560844E~04
3.058700E~04
4.36J866E~04
5.958501E~04
7.652360E~04
9. 473674E-00
1.100582E£~03
3.147607E~04
3.003360E~04
7.976331E-04
6. 737343E~00
S 824733E~04
5.333261E~04
4.456392E~04
3.207532E~04
2.623076E-004
1.983408E~04
1.16J3051E~0%
4.763628E~05
2.777020E~05
1.7317148E~35
4e94J24L7E~]H
2¢334354E-05
0'

ol

n.
0.

L%



MCR-71-181

b. OQutput Data - For any imaging case run there is a set of
general calculations made and the results printed. These data are
“computations for minimum picture taking interval," "picture num-
bering and associated times," and "exposure/exposure-~time check

~and adjustments" (Table A-5). The remaining tab print (Table A-6)
is associated directly with the graphic output discussed below.
Each requested print set consists of two pages.

The first graphic output (Fig. A-1) shows overall flyby en-
counter geometry with planet and satellite positions, and trajec-
tory with hourly time markings. Figure A-2 shows scenes both be-
fore and after closest approach. (When the planet fills the
field of view, the field of view is shown by a rectangular area
on the planet.) Figure A-3 shows summary cone and clock plots.
The circles represent the main planet; the plus signs indicate
that the distance from the satellite to the spacecraft is greater
than the distance from the planet to the spacecraft; the asterisks
indicate that the distance from the satellite to the spacecraft
is less than the distance from the planet to the spacecraft.



JUPITER CHECK QuUT CASE 1L

NCR-71-181

Yable A-§ Results of General Calculations

T, GAMPUTATIONS FOR MINIPUM PICTURE TAKING INTERVAL

"PICTURE START FIME (DAY3) = =-1.50001.8C8E+00
PICTURE SICP TIME (DAYS) = 1.5000034¢2+03
OELTR T REUUEITRD (SECH = 3, J0262d507¢82
FRANE READ TINME (SEC) = w.0030o0u0Zed2
FRAME READ RATE 18PS) = 1.,280CJJ00E+05

BULK OATA SYORAGE CAPACITY (BITS) = 1,00303030Ee39
PICTURE S{ZE (BITS) = 5,1200d0d60E¢d8
BULK JATA STORAGE CAPASITY (PICS) = 1.35312500€¢32
BULK CONTENTS.IN USE {811s5) = Q.
BUFFER STURAGE CAPACITY {8173y = «42000300E+06
DATA TRANIMISSION RATE (BPS) = 4.74009000E+04
RATE FROM OTHEK INSTRUMINTS (BP3) = 4.,00000330€«02
REAL TIME PICTURE RATE (B8PS} = 4,7300J0JJE+0Gs
MIdAIMUM PICTURE INTEFVAL (SEC) = 1.98245243E+32
MAXInJM PICTURE RATE (PICS/HR) = 3.32579125E+01
MAXIHUM PICTURE RATE (PIC/3aY} = 7.378187530E+92
BAXIMUN NJHBER OF PICTURES = 2396
ACTUAL PICTURE RATE (PIC/JAY) = 2,3836330CE+Q2
ACTUAL NUMBER OF PICTULES = 364
PERIAPSIS STATE VECTOR
1427ubLu2LESDS 2.132148772+05 ~1.33870500E+04
«2494315539E+01 1.76103607¢c+31 1414183605E+00
YIEW FROM INPUT VIEWPOINT
JUPITER CHECK OUT CASE 1

PLOT INITERVAL = 3 CALC STEPS = 994 304INUTES

PRNT INTERVAL =

TIME INTEAVAL FOR CALCULATIONS =

PICTURE CAL
i

TIME (CAYS)
=1450)060E34 00
*1.473LE575+50
-1.45433322¢0C
~1.03750u0E400
~1.41666672+00
=1.39582335460
~14375G00LF¢ G0
~1.3561€57 *0O
~1.33333332%0¢
~1.3125GCCEPDD
~1.29156662E450
«1.27083332+00
=1.2530CHCE¢ 00
~1.2231667E+006
~1,20833332+350
~1.18750CCE+G0
~1.16666670¢400
=1.14583332+00
=1.125080L00E%GD
“1.10416675400
~1.08333332+630
~1.062500LE+00
~1.0416667E¢00
«1+0208333E¢00
~1.000000LE+00
“9,7916667E~-01L
~3.5833333E-01
=9,3750800CE~01
“3.,16666675-01
-8.9583333€-01
~8.75000305-01
“8454166673-01
~8.33333338~01
-8.125300CE-01
“7.9166E67E-01
~7.7083333E-u1
-7.50300CCE-0L
7429156667501
~7.08333338-01
~6.8750000E-01
~6+6606657E-01
=6.,4583333E-01
~6.2500G0CE-01
“6e04166676-01
-5.83333335~01
=5.6250000E-01
=S 41h6€EB7E-I1
~5.2033333E-6G1
=5.00000G66E-01
“%.7916E67E-01
~%.5833333€-01
~4e3750005E-01
~4.1666667E~0L

3CALC 3TeP3

= 90.00 MINUTES

TIME (4ARS)
-3.563303063E+021
=3.55203 )b+
=3.533320¢E+01
=3,4530330E+31
~3,430C330E+0%
-3.3500323E¢32
~3,30203)02+018
=3,2500300€¢01
~3.2030J43E4301
~3.1508)30E+01
-3.1036000€E+02
~3.0500300E+401
~3.0000330E+01
~2.35363303£+0L
=2,3030303£+01
-2.85¢0050E+01
-2.30361532+91
=2.75003)05+01
~2,7000300UE+CGL
~2.550033C0E+0L
~2.500030GE+01
~2.553035C0E¢02
=2,50C0300€E+31
~2.4500J0GE+0L
=2440J00G0E+02
-2.3500000E+01
=2.3000000£+01
=2.2500333E+01
~242000330E+012
~241500006E*0L
=2.100G303E+31L
~2.050C33uE+01
~240000332E+01
~1.350033J0E+ 01
“1.3000300€E+01
=1.3500330E+01
~1.30C0J0GE+QL
~1.7500J00E«02
~1,7033300E+01
=1,65036333e+0L
=1.504803J)30E+01
~1.5500030€+01
~4.5000030E+01
~1.64530033E+01
=1.%02C0J00€E+01
=1.35003J0E+01
=1.3003338E+01
~1.2580292E543%
=~1,20000J0€E+91
~1.150000CE+ 0L
~1.1000000E£+01
~1.C50CIJ0E+QL
~1.0000000E+32

30,00 MINUTES

TIHE (MIN)

~2,1606303E+03
~2.13333005+33
-2.2C003C005+03
~2.07JG000E+03
=2.0003240E403
~2.3103030E+03
~1.9335220E+03
~1.9500005€+03
~1¢323£3332+03
~1,83)503vE*Q3
~1.860G030E+03
~1.8300003E+03
=1.8G0C0046E+03
«1.7730300E+03
“1.76JC00GE+03
“1.71330802+03
~1.68)035E+93
~1.63J33U3E+03
~146220JC03E+03
=1+5313000E+03
~1.5613000E+93
-1.3335333E+03
~1.5030G50€+03
=1.4700080E+03
“1.4500303E+03
~1.%1J00C0E+03
~1.3800J00E+03
=1.350200C0E+403
=1320C0330E+03
~1.2963030€+03
~1.2600003E+03
=1.23350d2£¢02
~1.2022029€+03
-1.1730303€+03
~1.1400000E+03
«1.1100005E+033
-1.83835000€E+03
~1.3533330E+03
-1.523024038+03
-3.3003000E+02
~3.56002000E+¢02
-9,30GL000€+02
~3.G000000E+02
~3,7030003€+02
~3.0430000E¢02
=5.1000300E402
-7.3030C30€E+02
~7«5000003E4D2
~7.2035000E+02
~6.3000000E¢02
“6.6000000€+02
~6430G0053E+02
-6.0000000€¢02

A-10

319
325
n
337
363
343
355
361
367
373
379
385
3%
397
403
“03
435
&21
827
433
433
465
(333
w57
w63
869
475
[ 138
L 1.1
&93
499
505
S11
517
523
529
$35
Shi
S47
553
559
565
571
577
583
589
535
601
687
613
613
625
631
637
643
643
655
661
6867
673
673
685
691
697
783
709
715
721
rer
733
733
745
751
757
763
769
775
781
787
793
793
805
812
817
823
829
835
341
847
853
859
865

1L
112

114
115
116
117
118

14
141
182
163
164
145

SIT WIDE ANGLE CAMERA

~35,49433338-ul
«3.73000LiE~-08
-3.54166675-02
“3,33333332-0618
“3.123600CE-CL
=2+.3156607E-ul
270833333631
“2.5L006LLE-uL
~2.2310bb7E-0%
~2.3433333c-08
“1+37500bulE=-J2
~1.605b6667C-01
~3e0583333E~051
=1225300LLE-0L
1. 36166676~C1
-8.33335333c-02
~6425300466E~02
~l4.190b667E-32
«2.6433313E-02
=7el054L27UE-15
2.08323338~02
441630667E-02
6.2533ubiE-02
8.3333333&~-42
1.U166678~01
1.25300ulE-31
1.6533333~01
1466666678~01
1.3750000E-01
2.08333338-01
2.2916€67E~02
2.5CuGuilE=Cy
2.7C833333E~-01
2e5166E67E~uL
3.125006C008-G1
3.3333333:~01
3.54166675-01
3.750006CE~C1
3.95333332-01
4.1656667E-01
4e37503ULE-CL
. e58333332~0C1
4e.73106667¢-01
S.10000uLc~61
5.20333338-01
54166667561
5.62500(CLE-01
5.83533332~01
He0u1bBHT7E~DY
6+253000CE-01
B.5433332~01
0e6HH60666TI=C1
Ge8750C00LE-0C2
7.063333338~ut
7.2316667E-01
7.5G00G0LZ-C1
7.7683333€~01
7491956667E-11
Be1256CuLE-04
303333332201
8.5416667E-01
8.750uC0LE-OL
8.95833332-01
9.1666667E~01
9, 37566065~01
9.5833333E~i1
9.731566675-01
1.00350GCECDD
1.6238333c+C0
1. U4L66073+60
1.0625C30E+30
140833333200
1+1041667E#GE
1.1256GCCLEYO0
1.1458333E¢00
1.16666867E+00
1.187500GE+ 00
1.2083333€+00
1.2291667E+ Q0
1.250004CERG
T 1.2738333E¢00
1.2316€6672+00
1.312500LE+00
103333335200
1.3541667£400
1.375000CE+ 00
1.39583335+29
1l.0166667€+00
144375G0LE+GT
1.4533333€+00
1e4731667£400
1.500006GEC GO

JUPITER CHECK QUT

EXPOSURE TQO HIGH

EXPOSURE IS
CHG 1

EXPOSURE TIME SET VO d.1 MILLISEC

~3.50J0330€+030
~9,000033CE+00
~8.,50003)0E+Q2
~8,JC00d:cEe0
=7,5330302E+330
=7.30353353+08
~5,54363302+02
=6,u0iCudgELD
~5.5000430&¢00
~5.,000GJ93€+03
=4,5000000E+00
-k, 3090GJJGEP GO
~3,5048000E+00
=3.3000350E+03
~2,3033)30E*D]
«2.0000000€E+a0
“1.50800J0€+G0
-2:3030)30€+ 00
~5.30000¢05-21
~1.7853328E-43
S.0000JJUE~GL
1.3038330E3C
1.,500Q3J39€+<0
2.000032.E+030
2450063G5€E+00
3.3003333E%39
3.500003GE+G0
4.3000393E+03
43000020E+ 30
5.0006J06E+30
5.5008330E¢0)
6,d00CI30E+DJ
6.5303332E+33
730363402400
7.3G630234E+6Q
3,30003353E+480
8.5000J30E+G43
9.00U314G0E+JQ
9.3030093uE+G
1.2030J0CE*GL
1.35383338+01
1.1030Jd0ESL
1.,3500003E+GL
142333333E8+0%
1.2530330k%dd
1.3036330E+uL
1.353039GE+31
1.402G2JuE+lL
1,4500))5E¢52
1.50000UGE+3%
1.5530d).8+01
1.53633035+21
1.3526233E+01
1.7030330E+08
1,7508333g+31
14353033 JE+GY
1.353GJ40E+08
1.93335J5£¢31
1435903308401
2.33303302+28
2.053GJ80E+01
2.100034CE+0Y
2,1500003E+01
2,2000000E+01
2.250G33CE+3)
2.3%000dCc+CL
24350C335E#01
2.033333LE+ 0
2.453CJ0GE+0YL
2.50303J0E+012
2.5500000CE+0
2,50003306+01
2.650C330E¢01
2470030390E+01
2.7530030E+03L
2.3030JJ0E+T1
248540235532
2.3000000E+01
2+950032CE+01
3.000630d0c+01
«35030JuuErnL
3.100830CE+01
3.150000CE438
3.203030CE¢01
3.2500339E+92
3.300030GCE+01
3,35Q0G200E+0
3,6000006E%01L
3.4530390E401
3.500020CE+01
3.55003u043E+08
3.6000)30E+01

CASE 1
(CAND)

~54703030CE02
~5.4030J03€02
“3.10udl53.e82
~uweBLILICIESS2
~4e3d053ulEel2
~wellunddifedd
= 3.9030du3E#52
«3.6L 360005952
~343035303u3¢32
=3.uB30J03E«C2
~2.763034dJd532
=2.4506G30IER32
~2.1003363E+22
-1.30430835+902
~1.54185225402
“1.20200G0E+02
«3.0006u3035+38
-6.0003000E¢01
-2.009330C05+02
“1l.0231315E~-11
3.0G623432E G
6.00G00ulErOL
3. 0G3ulIiEeat
1.23362U0E+02
1.50003002+02
1.3G0C0d6E02
2.1,000603€+02
2.40408228+32
2.7033033€+32
3.L0IG0GuEGR
3,3u00300E+ 02
3,603C000E¢02
3.9C003¢3z2+32
5620 vl B0ESG2
#.5009003E¢82
4305030 2E+02
5e130000LE+G2
Seiat judldEsde
570135503032
8.0

7.2231u303EL02
Te56303025+C2
Te303d033g+02
3.103503238+62
3ab00ulliE

3.703C32
F.80133u3E402
3.30360L0582
F.5316035E+32
3.3645320E02
1.,02382C3€+03
100508000802

lett4iuligc+2d
La17400053+03
1.203323532+33
1423u33CIE4YT
14264000602+02

1.2336003€+33
1.32960CJE%03
1,35G59568+93
1438733838403
1041232058403
L.ubi33Z3E403
1.67G30UIZ+03
1.5036003E#33
1.53343312+03
1.56366668+33
1.5390292E+03
1.623035CE+63
1.6536000€+03
1.68JCG0IE+TS
1.71085606+403
147630062GE+03
1.773CG03E+03
1.3030GE0E+G3
1.8336302E463
1.853530035+33
1439210335403
1.92)0395£+03
1.9500009C+03
1.98350035+33
2.6100003E+33
2,06353305+33
2 075u333E453
2,1066335+03
2.1323209E+93
2,1633000E+33

8,8608-33 (ERGS/CHe*2)
EXPOSURC FIME REDUCED TO 1.923Z-0G5 SEC

La701E~03 (ERG/TMe*2)

REQUIRED FILTER FACTOR IS 5.233E¢30

CHG i
VIEW FROM SPACECRAFT
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Table A;G Printout Associated wita Graphic Qutput
JUPITER CHECK QUT CASE 1

PICTURE NUMZER 1 -3 UAYS 22 HRS ¢ MIN TQO ENCOUNTER

PLANET JUPITE SATELLITE EUROP

RANGE (XKM) = 2.%4010354E+06 RANGE {XM) = 2.60077d098E+36
CORE (DEG) = 168.45 CONE (0EG) = 152.48
CLOCK (DES) = 80.78 CLOCK (UEG) = 83.7%
PHASE (DEG) = %.11 PHASE (DEG) = 25.08
OIAM (DEG) = 3.35 OIAM (DEG) = 07

RESOLUTION OF PLANET

CENTER = 236487 KM/PIXEL

LINM3 = 243.91 XM/PIXEL
INSTRUMENT DATA FOR PLANET JUPITE

(PICTURE CENTERED AT L.74 DEG LAT

RESOLUTION AT SPECIFIED LOCATION =
SMEAR OUE TO RELATIVE VELOCITIES
SHEAR DUE TO S/C ATTITUJE RATES
OBJECT MOTION FROM ALL SOURCES
NUMBER OF PIXELS SMEARED

233,87 KM/PIXEL
9.18 KM/SEC
a45.53 KM/SEC
207 KM
«60028 PIXELS

EXPOSURE TIME FOR ONE~HALF PIXEL SMEAR 181.812 MILLISEC

EFFECTIVE RESOLUTION WITH SMEAR

AT SPECIFIED LOCATION 235.3 KM/PIXEZL
AT SUJSPACECRAFT POINT 236.3 KM/PIXEIL
AT tIMB OF TARGET BOLY 244 .0 KM/PIXEL

EXPOSURE TIME FOR SIT ®wIOE ANGLE CAMERA
POWER UENSITY = @ £RGS/SQ CM/SEC AT LENS
POHER DENSITY = 3,38599E+01 ERGS/SQ CM/SEC ON SENSIR
EXPOSURE = 1.,7CL2E~03 ERGS/SQ CM

(CAND) = " J106 MILLISEC

PERCENT OF DYNAMIC RANGE = 85,000
DIGITAL NUMBER OF EXPOS = 217 (OF 256 LEVELS)
ONE OIGITAL NUMBER EGUALS 7.7812E-06 £R35/S2 CM

NUMBER OF PICTURES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS 360.0 100.¢ 50.0 13.0
PLANET 1.0 Je 0. N )
SATELLITE 1 1.0300 Q. 0. 0.
SATELLITE 2 1.0000 e Qe Qe
SATELLITE 3 Ue h 0o O.
SATELLITE & 'R g. Ge '

SATELLITE DATA

NUM RANGE (XM} PHASE (DEG) CONE (DEG) CLOCK (DEG)
1 2.78976597E+06 14.29 163.27 83.30

2 2.40077038E+05 25.08 152.48 83.76

3 3.31513930E+06 21 .54 156.03 84.75

4 9432575521E406 5.935 171.61 83.564

NUM EARTH-SAT=S/G ANG SATELLITE ANG OIAM

i 1.423306G8E¢0L 6.,85954046E-02

2 2.50775983E+01 6.96874829E~02

3 . 2.15370295€+01 8.81436580E~02

L 5495468279E+00 6.25176598E~02

RESOLUTION (XM/PIX) OUAYA FOR SATELLITES

NUH RES ALONG RADIUS VECTOR RES AT SATELLITE LINM3

1 2.73809601E+02 2.78976551E+02
2 2033331102c+02 2440077057E+402
3 3.312583358+02 3.31513837€+02
& 4.32339529E+02 4e3257546LE402
SMEAR DATA FOR SATELLIIES
SHEAR OUE TO SMEAR JUE TO NUMJIER OF

VEL (XM/SEC) S/C {XM/SEC)

JO  2643886.692

97.42 OEG LONG ?

KM/PIXEL

TIME YO SMEAR

1.67361634E+401
8.20284742E-01
Qe 7I94473E+00
1425685210E+01
VIER FROM SPACECRAFT

7.34089223C+02
7.38367733E482
9.043356222+02
1.14852870E+03

A-11

PIXELS SMEARED

2.84626911E~04
203501347 3E~04
2.932595717€-04
2.67398834E-00

1/2 PIXEL (SEQ)

1.75668502E~01
1.63680333€E~01
1.70585251E8-01
1.86986604E-01

&

o



JUPITER CHECK OUT CASE 1

PICTURE LUMBER 361

PLANET JUPLTE

RANGE tXM) = 5,72306335E+05
CONE  tDcis) = 155,47

CLOCK (DEG) = 261.79

PHASE (DcG) = 26465

DIAM (DcG) = 14,33

RESJLUTIO GF PLANET

CENTER = 50409 KM/PIXEL

LIng = 56478 KM/PIXEL
INSTRJUMENT UATA FOR PLANET JUPITE

RESOLUTICH AT SPECIFIED LOCATION =
SMEAR DUE TO RELATIVE VELGCITIES

MCR-71-181

Table A-6 {cont)

9 O4YS o HRS 0 MIN TO ENCOUNTER O 2643887,942

SATELLITE EUROP

RANGE (KM} = 1,233289939E+36
CONE  (DEG) = 180.43
CLOCK (DEG) = 262433
PHASE (DEG) = 21.68
DIAM (DEG) = «lb

(PICTURE CENTERED AT <-1.62 DEG LAT 115,74 DEG LONG )

53.09 KM/PIXEL
2.58 XM/SEC

SMEAR OUL TO S/C ATTITUJIE RATES 9i.46 CKM/SEC

QUJECT MOUTION FROM ALL SOURCES
NUMBEXL OF PLXELS SMEARED

«0
EXPO3URe TIME FOR ONE-HALF PIXEL SHMEAR

EFFECTIVE RESOLUTION WITH SMEAR

AT SPECIFIED LOCATION 50,1 KM/PI
AT SUJSPACECRAFT POINT 5041 KM/PI
AT LIM3 OF TARGET 800Y 56.3 KM/PIL

EXPOSURE TIME FOR SIT WIDE ANGLE CAMERA
PONCR UENIITY = @8 ERG35/5Q
PONWER DENSITY = 1.7775E£+01 ERGS/SQ
EXPOSURE = 1.7775E-03 ERGS/S4

o/
oM

PERCCNT OF UYNAMIL RANGE = 33,830
DIGITAL NUMBER OF EXPOS = 227 (OF 258

«01 KM
0018 PIXELS

2774321 MILLISEC

XEL
Xzl
XEL

(CAND)} = «100 MILLISEC

SM/SEC AT LENS

SIC ON SENSOR

LEVELS)

ONE OLGITAL HUMBZX EQUALS 7.7812E-05 ERGS/SI CH

NUMBZR OF PICTURES WITH RESOLUTION BETTER THAN

RESOLJTION LEVELS 3063.0 10040 50.0 13.0 KM/PIXEL
PLANET 351.0 83.0 9. G.
SATELLITE 3 361.0300 103.00600 49.0000 Qe °
SATELLITE 2 361.00G¢C 3. 0. Q.
SATELLITE 3 271.0000 Je 0. 0.
SATELLLITE « 370000 ds G -0
SATELLLTE DATA
NUM RANGE (KM) PHASE ¢DEG) CONE (DEG) CLOCK (DEG)
1 1053315945E+C5 23,13 158496 248.68
2 1.23328939E+(6 21.63 1606443 262,33
3 1.63058411E+05 164933 165418 262446
. 2+46839823E+06 25.28 156483 264460
NUM EARTH=-SAT-S/C ANG SATELLITE ANG DIAM
M § 24309761473E+01 1.24821773E+00
2 2016337591E£+4(01 1.35656429E-01
3 1.693084822+04 1.79204858E-01
L] 2¢52815543E401 1.09532732E-01

RESOLJUTION (KH/PIX)

DATA FOR SATELLITES

NUM RiS ALONG RADIUS VECTOR RES AT SATELLITE LIMB
1 1.516459472+01 1.53306852E+01
2 1623183001E+062 1.23328914E402
3 1.628G3016E402 1.63058214E+02
“ 2446663827E+02 2. 46899714E+02
SMEAR OATA FOR SATELLITES
SMEAR OUE TO SMEAR DUE TO NUMBER OF TIME TO SMEAR

VEL (KM/SEC)

S/C (KM/SEC)

PIXELS SMEARED

4e85481854E400 2.73420799€4+01 1.48417411E-00
2.63766284E401 Ze41557681E+02 24137G28L7E-04
2.22241117€%01 3.33873567E+02 2,13093538E~04
2.26730036E+03 4.683556606E+ 02 1.,37543887€-00
SATELLITE OJ8SCUKED BY PLANET =,23DAYS FROM ENCOUNTE
SATELLITE OBSCUREL HY PLANET ~,.21DAYS FR0M ENCOUNTE
SATELLITE OBSCUKREQG 8Y PLANET ~.19DAYS FROM ENCOUNTE

A-12

172 PIXEL (SEC)

3.36887699E-01
2.33963775E-0L
242820G6748E~01
2453108314E-01



MCR-~71-181

Table A-6 (cont)
JUPITER CHECK OUT CASE 3

PICTURE NUMBER 487 0 DAYS 4 HRS 29 MIN TO ENCOUNTER JO  2443888,373

PLANET JUPITE SATELLITE EURJIP

RANGE (XKM). = 4,57635251E+35 RANGE (XKM) = 5.80323228E+)5
CONE (DEG) = 14.39 CONE  (DEG) = 75.19
CLOCK (D&g) = 82.08 CLOCK (DEG) = 267.08
PHASE (DES) = 163.55 PHASE (DEG) = 106.86
BIIQ (OEGY = 17.%5¢ DIAM (DEG) = «35

RESOLUTION OF PLANET

CENTER = 39.63 KM/PIXEL

LIM3 =z 46.22 KM/FIXEL
INSTRUMENT DATA FOR PLANET JUPITE

(PICTURE CENTERED AT 4.84 DEG LAT 338.94 DEG LONG )

RESOLUTION AT SPECIFIED LOCATION =
SMEAR DUE TO RELATIVE VZLOCITIES
SMEAR DUE TO S/C ATI11TUJE RATES
0BJECT MOTION FROM ALL 30QURCES
NUMBER OF PIXELS SMEARE)

45,74 KM/PIXEL
20410 KM/SEC
106442 XM/SEC
«01 XM
00021 PIXELS

EXPOSURE TIME FOR ONE~HALF PIXEL SMEAR 240.474 MILLISEC

EFFECTIVE RESOLUTION WITH SMEAR

AT SPSCIFIED LOCATICN 45.8 XM/PIXEL
AT SUJSPACECRAFT POINT 33.6 KM/PIXEL
AT LINMB OF TARGET BOODY 46.2 KM/PEXEL

EXPOSURE TIME FOKk SIT WIJE ANGLE CAMERA (CAND) =
POHER VENSITY 1 ERGS/ST CM/SEC AT LENS
POWER DENSITY 3,69335+00 ERGS/SQ CH/SEC ON SENSOR
EXPOSURE 3.6933E~-04 ERGS/SQ CM

«100 MILLISEC

PERCENT OF DYNAMIC RANGE = 184139
DIGITAL NUMBER OF EXPOS = 46 (OF 256 LEVELS)
ONE OIGITAL NUMBER EQUALS 7.7B12E~05 ER3S/S2 CH

NUMBER OF PICTURES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS 30346 100.0 50.0 12.0 KM/PIXEL
PLANET 48740 211.0 121.0 . 0.
SATELLITE 1 487.0000 235.0000 157.0000 31.0000
SATELLITE 2 487.0000 85,0000 7.0000 g.
SATELLITE 3 337.0000 43.0000 Ge ae
SATELLITE & 223.0000 3. 9. 2.
SATELLITE DATA

NuH RANGE {(KM) PHASE (DEG) CONE (DEG) CLOCK (DEG)

1 5.6724843BE+05 116.63 61.32 85.96

2 4.80323228E+05 106486 75419 267408

3 5.39424596E+05 46430 135.75 266.73

4 1.45924482E406 33.390 162,15 266,45

NUN EARTH-SAT-S/C ANG SATELLITE ANG DIAH

1 1.166286955402 3.37362198E~01

2 1.068575165402 3.48310958E-01

3 4.63008G73E+01 4.56984956E-01

4 3.989876356401 1.85326131E-01

RESOLUTION (KM/PIX) DATA FOR SATELLITES

NUH RES ALONG RADIUS VECTOR RES AT SATELLITE LIMB

1 5655784485401 5.67245930E+01
2 4788632365401 4080327018E+01
3 6.36878605E+01 6.39423522E+01
L3 1.45688485E+02 1.45924294E402
SMEAR DATA FOR SATELLITES
SMEAR UUE TO SKEAR DUE TO NUMBER OF TIME TO SHEAR

VEL (KM/5EC) S/C (KM/SEC) PIXELS SMEARED 172 PIXEL (SEC)

84802604 348400 9.84695527E+01 1.33429984E~04 2.63943766E-01
2+91506135E+01 1.30456644E+02 3.03742452€-04 1.61424434E~01
4.8829953CE+00 1.35093345€+02 1.72168134E-04 249041 3789E~01
24158491863E+400 2e447B0401E402 1.67798354E~04 243798311504
VIEWd FROM SPACECRAFT
A-13
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PICTURE NUMDBER

PLANET JUPITE
RANGE (KM) =
CONE (DEG) =
CLOCK (0EG) =
PHASE (DEG) =
OIAM (DEG) =

JUPITER CHeCx OUT CAST 1t

865

2.440i03304E+06
60.80
81.55
117.9%
335

MCR-71-181

Table A-6 (conct)

1 DAYS 11 HRS 59 MIN VO ENCOUNTER JO  2443889.692

SATELLITE EUROP

RANGE (KM) = 2,93926958E+16
CONE (DEG) = S0.27
CLOCK (DEG) = 81.60
PHASE (DEG) = 127.77
OIAH (DEG) = - 06

RESOLJTION OF PLANET

CENTER =
LIM3 z

INSTRUMENT DATA FOR PLANET JUPITE

236.87 KM/PIXEL
263.91 KM/PIXEL

{PICTURE CENTERED AT’

RESOLUTION AT SPECIFIED LOCATION = 243,32 KM/PIXEL

SMEAR OQUE TO RELATIVE VELOCITIES
SMEAR DUE T0 S/C ATTITUDE RATES

2.53 KM/SEC
369436 KH/SEC

OBJECT MOTION FROM ALL SOURCES «0b KM

NUMBER OF PIXELS SMEARED

EXPOSURE TiIME FOR ONE-HALF PIXEL SMEAR

«0001% PIXELS

EFFECTIVE RESOLUTION WITH SMEAR

AT SPECIFIED LOCATION
AT SUJSPACECRAFT POINT
AT LIMY OF TARGET B0DY

24044 KM/PIXEL
236.9 KM/PIXEL
243.3 XKM/PIXEL

EXPO3URE TIME FUR SIT WIJE ANGLE CAMIRA (CAND) =

PORNLR DENSITY

¢ ERGS/SQY CM/SEC AT LENS

323.125 MILLISEC

+100 MILLISEC

PORER DENSITY = 1,3955E¢01 £RGS/SQ CM/SEC ON SENSOR

EXPOSJRE

1.39552-03 ERGS/SA COH

PERCENT OF DYNAMIC RANGE = 59.654

DIGITAL NUMBER OF EXPOS

178 (OF 256 LEVELS)

ONE OIGITAL NUMBER EWLUALS 7.7812E~06 ERGS5/SQ CH

NUMBER OF PICTURES WITH RESOLUTION BETTER THAN

4.9 DEG LAT 293.26 DEG LONG )

RESOLJTION LEVELS 304.0 100.9 50.10 13.1 KM/PIXEL
PLANET 85540 313.0 133.0 Oe e
SATELLITE 1 363.0900 403.0000 157.0000 31.0000
SATELLITE 2 865.0000 211.0000 43.0000 0.
SATELLITE 3 775.0000 307.0000 157.0000 0.
SATELLITE & 601.03230 30t.0000 181.0000 8.
SATELLITE DATA

NUM RANGE (KH) PHASE (DEG) CONE (DEG) CLOCK (DEG)

3 2+78313516E405 123.28 Ske?7 81.83

2 2+33326958E+06 127.77 50.27 81.6C

3 1.72829623E+06 140.04 38.82 76.37

L 5.67946095E4(5 117.88 60.24 BL4ed1

NUH EARTH=SAT-S/C ANG SATELLITE ANG DIAM

1 1;232757975402 6487598352E~02

2 1.27772228c¢02 5.69201560€~02

3 1.400365€5E+02 1.69073204E-01

& 1.17881802E+02 4.76166448E-01

RESOLUTION (KM/7PIX) UATA FOR SATELLITES -
NUM RES ALUNG RADIUS VECTOR

RES AT SATELLITE LIMB

1 24781465215402 2.78313471€E402
4 2.937809635+02 2.93926326E+02
3 1.725746262+02 1.72823438E402
“ 5.5655861042¢01 S.67941201E+01
SHEAR QATA FOR SATELLITES
SMEAR QUE TO SHMEAR QuE TO NUMBER OF TIME TO SHEAR

VEL (KM/SEC) S/C (KM/SEQ)

PIXELS SMEARED

172 PIXEL (SEC)

1.496056250E+01 4,13503561£+02 1.57280773€E~04 3.47902300E-01

1.69056770€E+01 4432232615E¢02 1.52841459E-04 3.2713636%E-01

3496769902E+00 2.43645019E+02 1.43430593E-d4 3. 4347 3185E~01

5.72318634E400 5+15343588E+01 8.11782522E~05 6.159238511E~01
A-14
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PICTURE NUMEER

#

487

PICTURE NUMBER

WPITE

MCR-71-18]

THE HEFIE DEANER » § CAYS 12 1RS  § MiM . THEITTE DCINTIR » J04vS GRS ¢ MIN

,,c?”—tiT'-QQ:::f:>;

364

PICTURE NMBER

x T sy JPITE  ROEC K OT (2}

TIK FTER EMCINTER 0 DAYS & FRS 2 NIN THE FTER DCAONTR = 1 SAYS ¢t HRS 59 MIN

865

PICTURE NUMBER

ot OSE ¢ SR ROEL K OUT < 3% I

Fig. A-2 Scenes Before and After Closest Approach
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MCR-71-1s1

5. Case 2

a. Input Data - The tabular input data are shown on Table A-7

. with input control 23 equal to 1.0, signifying cone and clock user
option. There are three sets of discrete cone and clock positions
corresponding to pointing modes of nonlimb, intermediate, and radius
vector (planet center). These are designated cases 2-1, 2-~2, and
2-3, respectively. '

A-18
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Table A-7 Case 2 Imput Listing

JUPLTIR CHZCK QuT CTASE 2

. FelilutSy
dewudulo
736L10.56%
15sUbunul
12705% 446
213219.45

-13387.0G52

“29.431552
17.61.303
101413353
120.6ul0
1.6300000

~e222.4500
151465640
Ce7 TuG00

~el16730340
1aie36u00
2702006
~+11100603
125.56340
2u7,550LY0
“%%eduuudadd
Lo0e92300
247 s%buid

Ge
05.680u03
2467.37600

$5e4duodLYd
Joakauul
233.130L00
#1110bL232
s 7802003
18 3.924060
«16706398
336840001
is.300LGLS
«222Luull
28, 270100
53.45ul0y
~s22238302
151.63309
254 700LTD
=e16700L330
1el, 30050
254.6248Ly
~elliulilod
125.660L00
2%4.56002
~55.403u3620¢0
109492850
€o4. 60000

Ge
@5.684443
2b44 37000

5%.50Juuiui
Siebbtul
247.13LC9
«11130063
3.7163200
224.92000
«167ubo0C
3.366G0389
344330060
222016333
2ue270Lill
7ied5G508
~22220G0v3)
151.65640
261.78303

“«16700L020
1ele36000
261062400

~«11100000
125.660060
2861.54000

~55.00ubuuld
1006326080
261446500

G,
85.648U000
261437000

55.4000000
30auubiby
261.18000
»+213306u00
347100500
253.920C0
«1673UuG0
3.96046GC0
324300400
«22200000
2L 27uGEu
81.050000

B8LaG30UCuUuG

2U.P0OOLUGE
1.0uCdau0

“1.5u0u0U00
1.5000000
3. 00000
1000LECLT

[
W7400.200
ot l.0L000
2006042043
5.00U000D
£.0800600v
1.0300000
1111511.8

PLANLT JUSITER (J-S5-P) MIDE ANGLE SIT (10 OEGY TOPS
SaTCL EuUOPa (U-ID
JATE  JU AT ENCOUIfER

STATEL

sTate2 PER/JIAPIS VELTOR FROM LEADSETIERS
STATES 79 JSP RIN TD MAXIMIZE SATELLITE
STatey ENCOUNTER

STATES

STATCS

INSTIJINSTRUMENT IO (TV, WIOE ANGLE SIT)

e=G3

£~03

(CASE 2-1)

(CASE 2-2)

L-03

E-C3

(CASE 2-2)

{CASE 2-3)

E-03

E~03

(CASE 2-3)

E-G?CHARLOSIT MIN D TECTAILE EXP
E-LWCAARLLSIT AlGALIGHT EXP
ND
T3TAR TIMC FRIM PZRIAPSIS
TSTOP TIMZ FRIM PIRIAPSIS
OV INSTPICTURF TaxXInG INTLRVAL (MIN)
E+CY TORAGE CapacItYy
BULK STIAGZ ZERY STATE
GITRATIRANSHIT BIT RATE HALF FOR €ACH CAMERA
DATA RATEZ FRGM QTHER INSTRUHMENTS
AUFFER 3TORAGE CAPACITY
CALCSTPICTURES PER CALC STEP
oPLOT
OPRNT

30 MIN PER CALC STEP
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b, Output Data - Tabular output (Table A-8) is in three parts:
near limb, intermediate, and radius vector cone and clock pointing.
Two tabular picture frame summaries, given for each pointing case,
correspond to the first and last time points for the cone and clock
runs., By comparing the resolution numbers between cases, it can
be seen that the cone and clock input is exercised.

Graphic output was selected for the radius vector case 2-3

showing start and stop times of Sh 19™ from closest approach

(Fig. A-4). Summary cone and clock plots before and after closest
approach are shown in Fig. A-5.
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Table A-8 {cont)

JUPITER CAECK OUT CASE 2 -1; NEAR LIMB CONE & CLOCK POINTING

PICTURE NUMIER “9

PLARET JUPLTE
RANGE (KM} =
CONE (DEG) = 20.32
CLOCK (DEGY = 31,89
PHASE (DEG) = 3157.63
OIAM (DEG) = 15.62

RESOLUTION OF PLANET
CENTER =
LINg =

KRESOLUTION AT SPECIFIED LOCATION =
SMEAR DUE TO RELATIVE VELOCITIES
SMEAR DUE TO 3/C ATTITUDE RATES

45439 KM/PIXEL
52,04 KM/PIXEL
INSTRUMENT DATA FOR PLAMET JUPITE

G JAYS 5 HRS 19 MIN TO ENJOUNTER JD  2463383.41%

SATELLITE EUROP

5.25200368E+05 RANGE (KM) = 4,628h6579E+)5

CONE (DES) = 6Hu.HO
CLOCK (DEG) = 268.01%
PHASE (DES) = 1i7.44
0IAM (DEG) = «36

(PICTURE CENTERED AT ~71.71 DZG LAT 297.16 OEG LONG )

52.03 KM/PIXEL
15.10 KM/SEC
30,93 KM/SEC

OBJECT MOTION FROM ALL SQURCES «01 KM

NUMBER OF PIXELS SMEAKED

«00015 PIXELS

EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR 327.102 MILLISEC

EFFECTIVE RESOLUTION WITH SMEAR

AT SPECIFIED LOCATION
AT SUJSPACECRAFT POINT
AY LIMB OF TARGET .BOODY

EXPOSURE TIME FOR SIT WIDE ANGLE CAMERA (CANDY =

POWER DENSITY = ¢
POHER DENSITY = 3.,7531E+0
EXPOSURE =

8

3. 7531E-04

52.0 KM/PIXEL
45.4 KM/PIXEL
52.3 KM/PIXEL

«13C MILLISEC
ERGS/SQ CM/SEC AT LENS

ERG3/SQA CM/SEC ON SENSIR

ERGS/SQ CM

PERCENT OF OYNAMIC RANGE = 13,439
OIGITAL NUM3ER OF EXPOS = 47 (OF 256 LEVEL
ONE OIGIVAL NUMBER EWUALS 7.7812E~05 ERGS/SAQ

S)
CH

NUMBER OF PICTURES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS 3L3.0 100.3 5040 1.0 KM/PIXEL
PLANET 49.0 49.0 498 0. S
SATELLITE 1 49,0000 49.0000 37.0000 7.0000

SATELLITE 2 43,0000 37.0000 7.0000 0.

SATELLITE 3 49,0000 19,0008 b G

SATELLITE & “9.0300 0. 0. [ 1

SATELLITE DATA (CASE 2-1;

NEAR LIMB CONE & CLOCK POINTING)

NUM RANGE (KM) PHASE (DEG) CONE (DEG) CLOCK (DEG)
1 6.01258871E+CS 114,25 63.69 85443

2 4462866579E+G5 117444 64«60 268,01

3 5.71829026E£+05 47.52 134452 267.60

4 1.38983254E+06 39.79 142.29 266484

NUN EARTH-SAT-3/C ANG SATELLITE ANG DIAM

3 1.14263260E¢02 3.182793129€~01

2 1.17444529E402 3.61451794E-01

3 %.751781C1E+0L S+11008u14E-DL

4 3.97587430E¢01 1:94581867€~01

RESOLUTION (KM/7PIX) DATA FOR SATELL
NUM RES ALONG RADIUS VECTOR

ITES
RES AT SATELLITE LIMB

1 $.935888815+01 6.01256562E¢01
4 4e61406585:401 4.6286428LE+01
3 5.63279035E+01 5.71623350E+01
& 1e38747255E402 1.38983056€E+02
SMEAR DATA FOR SATELLITES
SMEAR DUE TO SMEAR DUE TO RUMBER OF TIME TO SMEAR

VEL (KM/SEC)

S/C (KM/SEC)

PIXELS SHEARED

172 PIXEL (SEC)

7.66707959E+00 1.05641053E+02 1.88681975E-04 2.64996166E-01
2.93291633E401 1334109723€+%42 3.26972333E-04 1452214109E-014
4.83230033E+00 9.33306715E+01 1.75208333E~04 2.85370473E-01
2.492135735+00 2.34774236€402 1.68530207E-04 2,365 947 25E~01

SATELLITE JUBSCURED 8Y PLANET

VIEW FROM SPACEGRAFT
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Table A-8 {cont)
JUPITER CHECK OUT CASE' 2 -2 INTERMEDIATE CONE & CLOCK POINTING

PICTURE NUMBER 55 @ JAYS 5 MRS 19 MIN TO ENCOUNTER JO  2463387.370

PLANEY JUPILTE SATELLITE EUROP

RANGE (KM} = 5.25260868E+05 RANGE (XM) = 1.13556282E+U6
CONE (DEG) = 151.53 CONE (DEG) = 157,28
CLOCK (DEG) = 261.74 CLOCK (DEG) = 282.61
PHASE (DEG) = 30.58 PHASE (DEG) = 24.83
DIAM  (DEG) = 15.62 DIAM  (DEG) = 10

RESOLJTION OF PLANET

CENTER = 45.39 KM/7PIXEL

LINg = 52.04 KM/PIXEL
INSTRUMENT JATA FOR PLANET JUPITE

(PICTURE.CENTERED :AT 13451 DEG LAT 98497 DEG LONG )

RESOLUTION AT SPECIFIED LOCATION =
SMEAR DUE TO RELATIVE VeELOCITIES
SMEAR DUE TO S/C ATTITUJE RATES
0BJECT MOTION FROM ALL SOURCES
NUMBER OF PIXELS 3SMEAKE)

45.98 KM/PIXEL
4 78 KM/SEC
74435 KM/SEC
«01 <M
+ 00016 PIXELS

EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR 318.551 MILLISEC

EFFECTIVE RESOLUTION WITH SMEAR
AT SPECIFIED LOCATION 46.80 KM/PIXEL
AT SUdSPACECRAFT POINT 45.4 KM/PIXEL
AY LIMB OF TARGET 300Y 52.0 KM/PIXEL

EXPOSURE TIME FOR SIT WIJE ANGLE CAMZRA
PORER DENSITY = 0 ERGS/SQ SM/SEC AT LENS
POWER DENSITY = 1.,2637E+31 ERGS/S5Y CM/SEC ON SENSOR
EXPOSURE = 1.2637E-03 ERGS/SQ CM

(CAND) = «100 MILLISEC

PERCENT OF DYNAMIC RANGE = 63.036
DIGITAL NUMBEZR OF EXPOS = 161 (OF 256 LEVELS)
ONE DIGITAL NUM3ER EWUALS 7.7812E~06 ERGS/SQ CH

NUMBER OF PICTURES WITH RESOLUTION BE&TTER THAN

RESOLUTION LEVELS 303.0 1084 5040 1d.0 KM/PIXEL
PLANET 55.0 55.0 55.0 Je

SATELLITE 1 35.5000 55.9090 43,0003 *7.0000

SATELLITE 2 55.0360 37.0000 7.0000 0.

SATELLITE 3 55.0000 13,0000 'R Q.

SATELLITE & 55,0300 Be 0. 0.

SATELLIYE DATA CASE 2-2 (CONTINUED)

NUM RANGE (KM) PHASE (DEG) CONE {DEG) CLOCK (JEG)
1 1.03803488E+4C5 19.77 162.10 233,15

2 1.18556282E+06 24483 157.28 262.61

3 1.579383912€+06 i8.87 163.24 262,66

L 2.42053945E+06 26455 155.53 264.60
NUH EARTH-SAT~S/C ANG SATELLITE ANG ODIAM

1 1.97743957c+01 1.74288891E+00

2 Qe 4B314EH5E401 1.,41117549E~01

3 1.88707342E+GY 1.84960986€E-04

L 2.65764770E401 1.11725559E-01

RESOLUTION (KM/PIX) DATA FOR SATELLITES
NUH RES ALONG RADIUS VECTOR

RES AT SATELLITE LINMB

1 1.08133490€+01 1.09790790E+01
2 1.18410284E402 1.18556194E402
3 1.577289152+02 1.57983709£+02
4 2e41817349C402 2.42053834E402
SMEAR DATA FOR SATELLITES
SHEAR DUE To SMEAR DUE TO NUMBER OF TIME TO SHMEAR

VEL (KM/SEC) S/C (KM/SEC)

PIXELS SMEARED

172 PIXEL (SEC)

6.52377354E+00 2.90073108E+01 1.26369103E~04 3.94106987€E~04
2.80201480E+01 24230G703245c442 2.08156334E~04 2.40204076E-01
2.27720538E+01 3.215053676+42 2.149370246E-04 2.32533323€E-01
2430308932€+01 4.51942016E+02 1.35000773E~0% 24560403201E-01

SATELLITE OBSCURED BY PLANET ~,170AYS FROM SHCOUNIE

VIEWH FROM SPACECRAFT

SUBROUTINE FINO RAD TROUBLE
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Table A-8 {cont)
JUPITER CHECK DUT CASE 2-2 (CONTINUED)
JO  244k3888,414

PICTURE NUMBER 103 0 OAYS. 5 HRS 19 MIN TO ENCOUNTER

PLANET JUPITE SATELLITE EUROP

RANGE (KM) = 5.25200368E+05 RANGE (KM) = 4.62866579E+05
CONE  (Ded) = 20432 CONE  (DEG) = 64.60
CLOCK (DEG) = 81.89 CLOCK (DEG)} = 268.01
PHASE (UES) = 157.63 PHASE (DEG) = 117.44
DIAM (DES) = 15.62 OIAM (DEG) = 36

RESULUTION OF PLANET
CENTER = 45.39 KM/PIKEL
LIM3 = 52.04 KM/FIXEL

INSTRUNENT DATA FOR PLANET JUPLTE (PICTURE CENTERED AT ~-25.64 DEG LAT 242.8t DEG LONG )

RESOLUTION AT SPECIFIfD LOCATION =
SHEAR DUZ TO RELATIVE VELOCITIES
SMEAR DUE TO 3/C ATYTITUOE RATES
OBJECT MOTION FROM ALL 3S0URCES
NUMBER OF PIXELS SMEAPED

43,31 KM/PIXEL
5410 XM/SEC
84,39 KM/SEC
o1 KM
« 00047 PIXELS

EXPOSURE TIME FOR QMNE-HALF PIXEL SMEAR 287.493 MILLISEC

EFFECTIVE RESOLUTION WITH 3MEAR

AT SPECIFIED LOCATION 46.3 KM/PIXEL
AT SUJSPACECRAFT POINT 45,4 KM/PTXEL
AT LIMB OF TARGET B8ODY 5244 KM/PIXEL

«100 MILLISEC
POHER DENSITY ERGS/SQ CM/SEC AT LENS

PORER UEHIITY
EXPOSJRE

6942+01 ERGS/SQ CM/SEC ON SENSOK

EXPOSURe TIME FOR SIT WINDE ANGLE CAMEZRA (CAND) =
= 5
= 5694E-G3 ERGS/SQ CH

[
1.
1.

PERCENT OF DYNAMIC RANGE = 78.381
DIGITAL NJMJdER OF EXPOS = 200 (OF 256 LEVELS)
ORE OIGITAL NUMBER EWUALS 7.7812E-05 £ERGS/5Q CM

NUMBER OF PICTURES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS 300.0 140.0 5040 10.0 KM/PIXEL
PLANET 133.0 103.0 103.0 0. .

SATELLITE 1 193.0000 103.0000 79.0000 19,0000 *
SATELLITE 2 133.0000 73.0000 13.0000 0.

SATELLITE 3 103.04900 43,0000 0. '

SATELLITE & 103.0000 Ga 0. Ge

SATELLITE DATA CASE 2-2 (CONTINUED)

NUM RANGE (KM) PHASE (DES? CONE (GEG) CLOCK (DEG)
1 6.01258871E+4CS 114420 63.69 85+:43

2 4462866573E+05 117,64 64460 2684018

3 5.71823026E+05 47452 134,52 267.60

L 1.38983254E4+05 39.76 142.29 266484

NUM EARTH~SAT~S/C ANG SATELLITE ANG DIANM

1 1,142632605+02 3.18279129E-01

2 1.174406529c402 3.61451791E-01

3 4e7517810G1E+01 5.11008414E-01

& 349758743654 01 1.94581867E~01

RESOLUTION (KH/PIX)} uATA FOR SATELLITES

SATELLITE CBSCUKED BY PLANET

NUM RES ALONG RADIUS VECTOR RES AT SATELLITE LINM8
1 5.99588861E+401 6.01256562E+01
H4 4.61406585E¢01 be62864234E+0L
3 5.69279035£401 5471823350E+08
L) 1,3874725%50E4G2 1.38383056E+02
SMEAR DATA FOr SATELLITES
SHEAR DUE TO SHEAR OUE TO NUMBER GF TIMNE TO SMEAR
VEL (KM/SEC) S/C (KM/SEC) PIXELS SHEARED 172 PIXEL (SEC)
T.66767953E+00 1.05641013E+02 1.88681975E-04 2.64996166E~01
2,93291638€+02 1.33810723€E+02 3.26972393E-04 1.52913109E~01
4.83230033E+00 G.53904715£¢01 1.752083336~-C4 2.853744673E-01
2,492135730¢00 2e3477u236E402 1.68580207E~04 2.96534725E-01

VIEW FROM SPACECRAFT

~«22DAYS FROM ENCOUNTE
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Table A-8 (cont)
JUPITER CHECK QUT CASE 2 -3 RADIUS VECTOR CONE & CLOCK POINTING

PICTURE NUMBER 109 0 OAYS 5 HRS 19 MIN TO ENCOUNTER JO 2443887.974
PLANET JUPLITE SATELLITE EUROP

RANGE (KM) = 5.25260368E+05 RANGE (KM) = 1.,18556282E+06

CONE (DEG) = 151,53 CONE (DEG) = 157.23

CLOCK (DEG) = 261.74 CLOCK (DEG) = 262.61

PHASE (DEG} = 30.58 PHASE (DEG) = 24483

DIAM (DEG) = 15.862 DIAM (DEG) = o1b

RESOLUYION OF PLANET

CENTER = 45.39 KM/PIXEL . M

LIMB = 52.04 KM/PIXEL

INSTRUMENT DATA FOR PLANET JUPITE (PICTURE CENTERED AT =2.18 DEG LAT 95.83 OEG LONG )
RESOLUTION AT SPECIFIED LOCATION = 45,39 KM/PIXEL

SMEAR UUE TO RELATIVE VELOCITIES 3.77 KM/SEC

SMEAR DUE TO S/C ATTITUJE RATES 78474 KM/SEC

OBJECT MOTIGON FROM ALL SQURCES «31 KM

NUMBER OF PIXELS SMEARZO « 00017 PIXELS

EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR 297.319 MILLISEC

EFFECTIVE RESOLUTION WITH SMEAR

AT SPECIFIED LOCATION 45.4 KM/PIXEL

AT SUJSPACECRAFT POINT 4544 XKM/PIXEL

AT LIMB OF TARGET BODY 52.0 KM/PIXEL
EXPOSURE TIME FOR SIT WIOE ANGLE CAMERA (CAND} = «100 MILLISEC

POHER DENSITY = 0 ERGS/SQ CM/SEC AT LENS
POWER DENSITY = 1.1114E+01 ERGS/SQ CM/SZC ON SENSOR
EXPOSURE = 1.1114E-03 ERGS/SQ CH

PERCENT -OF DYNAMIC RANGE = 55.331
DIGITAL NUMBER OF EXPOS = 1Lt (OF 256 LEVELS)
ONE DIGITAL NUMBER EQUALS 7.7812E~06 ERGS/SQ CM

NUMBER OF PICTURES WITH RZSOLUTION BETTER THAN

RESOLUTION LEVELS 300.0 104.9 50.0 1.0 KM/PIXEL
PLANET 103.0 109.0 109.0 0.
SATELLITE 139.0000 109.0000 85.0000 13.0000
SATELLITE 2 103.04300 73.0000 13.0000 O.
SATELLITE 3 109.0000 43.0000 0. 0.
SATELLITE & 109.0000 O, 'O 0.
SATELLITE DATA CASE 2-3 (CONTINUED)
NUM RANGE (KM) PHASE (DEG) CONE (DEG) CLOCK (DEG)
1 1.09803488E405 19.77 162.10 233.15
2 1.18556282E+06 24483 157.28 262461
3 1.57383312E+06 18.87 163.24 262.66
& 2442053945E+06 26458 155,53 2644 60
NUM EARTH-SAT-S/C ANG SATELLITE ANG DIAM
1 1.977439572+01 1.74288891E+G0
2 2.48314665E+01 1.41117549E~01
3 1.88707342€E40C1 1.84960986E~01
4 2.6576477JE+01 1.11725553&E~01
RESOLUTION (KM/PIX) DATA FOR SATELLITES
NUM RES ALONG RADIUS VECTOR RES AT SATELLITE LIMB
i 1.08133490E+01 1.09790730E+01
2 $.184102845402 1.18556194E+02
3 1.57728915E+02 1.57983769€+02
4 2.41817949E402 2.42053834E402
SHEAR DATA FOR SATELLITES
SMEAR QUE TO SMEAR DUE TO NUMBER OF TIME TO SHEAR
VEL (KM/SEQ) S/C {KM/SEC) PIXELS SHEARED 172 PIXEL (SEC)
6452377351E4G0 2.00073108E+01 1.26869103E-04 3.364106987&-01
2.80201480c+01 2.23070245E+02 2.08156334E-04 2.40204076E-01
2.27720538E+01 3.215058b07E¢02 2.164370246E~00 2.32590328E~01
2.3U308932E+01 4.51982016E+02 1.350007735-04 2.56603241E-01

SATELLITE OBSCURED BY PLANET =-.17DAYS FROH ENCOUNTE
VIEH FROM SPAGECRAFT

SUBROUTINE FIND HAD TROUBLE
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Table A-8 {concl)

JUPITER CHECK CUT CASE 2 -3 (CONTINUED) .

PICTURE NUMBER - 157 0 UAYS S HRS 19 MIN TO ENCOUNTER
PLANET JUPITE SATELLITE EUROP

RANGE (KM) = 5,25260338E+05 RANGE (KM} 3 4.,62366579E+4y5

CONE (OEG) = 20.32 CONE (DEG) = 6u.60

CLOCK (DEG) = 81,89 CLOCK (DES) = 268.01

PHASE (DEG) = 157.63 PHASE (DEG) = 117.44

DIAM (DEG) = 15.62 QIAN  (DEG) = -+ 36

RESOLUTION OF PLANET

CENRTER = 45,
52404 KM/PIXEL
INSTRJIMENT DATA FIR PLANET JUPIIE

Lms =

RESOLUTION AT SPECIFIEQ LOCATIOW =
SMEAR OUE TO RELATIVE VELOCITIES
SMEAR DUE T0 3/C ATTITUDE RATES

39 KM/PIXEL

OBJECT MOTION FROM ALL 3S0QURTES
NUMBER OF PIXELS SMEARED

EXPOSURE TIME FOR ONE-HALF PIXEL SHEAR

«J1 KM

(PICTJRE CINTERED AT

-

43433 <H/PIXEL
3.81 <M/5EC
8750 xXM/3EC

«00313 PIXELS

EFFECTIVE RESOLUTION WITH SMEAR
AT SPCCIFIED LOCATION
AT SU3SSPACECRAFT POINT
AT LIMB OF TARGET 300Y

454 KM/PIXEL
45.4 KM/PIXEL
52.0 KM/PIXEL

EXPOSURE TIME FOR SIT RIDE ANGLE CAMERA

POWER DENSITY

POWER DENSITY =

EXPOSURE

PERCEXNT OF DYMNAMIC RAMNGE

DIGITAL NUMBER

(CaNgD) =
ERGS/#SQ CM/SEC AT LENS

265.426 MILLISEC

«130 MILLISEC

1.7860T¢04 ERGS/SQ CM/SEC ON SENSOR
1.786CE-03 ERGS/SQ CHM

a9,

OF EXPCS = 228 (OF 256 LEVELS)

255

ONE OISITAL HUMBER EUQUALS 7.7812£~36 ERGS/S5Q CM

NUMBER OF PICTURES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS

PLANET

SATELLITE
SATELLITE 2
SATELLITE 3
SATELLITE &

302.0 106.3 50.0 18.0 KM/
°
157.0 15740 157.0 0.
157.0000 157.00090 121.0000 31.0000
157.0000 121.0000 31.0000 0.
157.0300 67.0800 0. O.
15740300 0. Ve 0.

SATELLITE DATA

NUM RANGE (KM) PHASE (O0EG) CONE (DEG) CLOCK (DEG)
i 6.01253871E+¢5 114,26 63.69 85.43

2 4.62866579E405 11744 64.60 268.01

3 5.71823026E+05 47.52 134,52 267,680

L 1.38983254E+06 39.76 142.29 266.84
NUM EARTH~SAT-S/C ANG SATELLITE ANG DIAM

1 1.14263260E402 3.182739129€-01

e 1.174445292+02 3.61451791€~01

3 4 T5178101E401 5.11008414E-01

L] 3.87587436E+01 1.94581867E-08

{CASE 2-3 CONTINUED)

JO  2h%3888.414

-+39 DEG LAT 237.64 DJEG LOMG )

PIXEL

RESOLJUTION (KM/PIX) DATA FO

R SATELLITES

NuM RES ALONG RADIUS VECTOR RES AT SATELLITE LIMS
3 5.99586381E+01 6.01256562E+01
4 4e651406586E+01 4e62864284E+0L
3 5,69279036E¢01 5.71823350E+01
L 1.38747256E¢02 1.38983056£4+02
SMEAR OATA FOR SATELLITVES
SMEAR DUt TO SMEAR QUE TO NUMBER OF TIME 70O SMEAR
VEL (KM/SEC) S/C (KH/SEC) PIXELS SMEARED 172 PIXEL (SEC)
T.66707959€E+G0 1.056410135402 1.38681975E~04 2.64936166E-01
293231698E+01 1.33813723€+32 3.26972333E-04 1.52914109E-01 .
4«83230033E+00 9.53304745E+01L 1.75208333E-04 2485374473E~01
2¢49213573E+00 2.34770236E402 1.63580207E-04 2.96594725€~01
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B. MISSION 2

The specific objective of Mission 2 is to provide the data
required to validate the "imaging'" analysis capability. This
mission includes the cases shown in Table A~1. Mission 2 exer-
cises two cameras, two planet flybys, and natural satellite en-
counters.

The spacecraft is a TOPS configuration, with Earth/Canopus
attitude control.

1. Science Mode

Data are provided to check out the imaging mission analysis
capability, (i.e., the interface between instrument module, tra-
jectory geometry, summary calculations, and data display) with
targets of Jupiter, Jupiter-natural satellites, and Saturn.

The complete set of measurement mode capabilities is used via
combinations of instrument pointing and frame timing modes.
The total number of runs is four, with variations as follows:

POINTING
Align to Radius Vector
Input Discrete Cone/Clock

CAMERA FOR SATELLITE
Wide-angle Field of View None
Narrow-angle Field of View One
Multinumber
CAMERA CHARACTERISTICS PLANETS .
Command Instrument Values Jupiter
User Input Values .Saturn

2. Instrument Characteristics

The imaging system characteristics for Mission 2 are shown in
Table A-9. The majority of logic flow through the equations is
validated by switching from the narrow- to the wide-angle camera,
and by switching between command instrument values and user in-
strument values. The matrix of runs and associated values that

“exercise the two cameras and other variations are presented in
the "Input Data' paragraphs for each case.

A-28 )

\\r\



MCR-71-131

Tab]e A-9 Imaging System Characteristics

NARROW-ANGLE WIDE-ANGLE

PARAMETER SYMBOL UNITS CAMERA CAHERA
Focal Length F cm 200 20
Aperture (diam) D cm 23 5
Obscuration 0BSC % 0.0 0.0
Optics Transmission Trans % 85.0 85.0
Horizontal cm 1.6x1.6 1.6x1.6
No. of Scan Lines NLINES 800 800
No. of Pixels per Scan Line NPIXEL 800 800
No. of Bits per Pixel BPPIX bits 8 8
Minimum Detectable Exposure ft-ca-sec 0.003 0.003
Maximum or High Light Exposure ‘ft—ca—sec 0.3 0.3
Sensor Response Curve S-20 $-20
Filter Transmission ft %
Blue 47.0 47.0
Green 58.0 58.0
Red 25.0 25.0
Exposure Times
sec 0.05 0.1
0.1 0.5
0.5 1.0
Frame Read Time TREAD sec 40.0 40.0
Frame Erase Time TERASE sec 0.5 0.5
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‘3. Trajectory Data

The encounter data were obtained from a 1977 Jupiter-Saturn-
Pluto mission. The Jupiter encounter time was specified such that
multiple encounters would occur; the data are as follows:

PLANET ENCOUNTER

- PARAMETER JUPTTER SATURN
Calendar Date/Hr/Min/Sec 14 JAN 79/10/48/3.27 1 AUG 80/20/19/56.54
Julian Date 2443887.950038 2444453.347182
Periapse State

(km), (X) 1.2706446432E+05 -1.4122713896E+05
(Y) 2.1321885366E+05 9.,7650652979E+04
-1.3387051602E+04 -4,2083846991E+05
(Earth Ecliptic Ref).

(km/sec),(x) -2.9431552532E+01 -2.0131197330E+01
(Y) 1.7610963316E+01 -6.1481658560E+00

(2) 1.1418359371E+00 5.3291218577E+00

4, Case 4 ~

a. Input Data - The ability of the program to switch from
planet to satellite and back to planet is demonstrated. (See Table
A-10 for input listing.) °

Table A-10 Case 4 Input Listing

JUPITER CHECK OUT CASE &

2 50000000 PLANET

3 2.0000000 SATEL EUROPA (JU-II)

4 790114.69 JATE JO AT ENCOUNTER

6 15,0000600

7 127064.46 STATEL

8 213218.85 STATE2 PERIAPSIS VECTOR FROM LEADBETTERS
9 ~13387,052 STATE3 79 JSP RUN TO MAXIMIZE SATELLITE
10 ~29.431552 STATES ENCOUNTER

i1 17.610963 STATES

12 1.1418359 STATE®

22 110.00000 INSTIO

61 -1.5000000 ISTAR T1ME FROM PERIAPSIS

62 1.5000000 TSTOP TIME FROM PERIAPSIS

63 5.00600000 OTINSTPICTURE TAKING INTERVAL (MIN)
69 ©.0030000 CALCSTPICTURES PER CALC STEP 30 MIN PER CALC STEP
81 3.0000000 JPLOT

82 3.0006000 DPRNT

86 100000 00E+G1SATRNG

1] 1111111.0
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b. Output Data - The objective n case 4 was to show the
geometry and analysis capability associated with switching from
planet to satellite and return. The tabular output (Table A-11)
gives several frames of Europa before, at, and after closest ap-
proach. Frames are also given to indicate a completely dark disk
(occultation) of Europa, and the next printout frame switches back
to Jupiter and its associated field of view compared with Europa.

The graphic output (Fig. A-6) shows the overall view of en-
counter. Figure A-7 presents geometry frames of Europa and
Jupiter, as discussed in Table A-11. Figure A-8 presents resolu-
tion and smear summaries that show the effect of switching from
Jupiter to Europa and back to Jupiter.
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PICTURE NUHAER

PLANET JUPITE
CRANGE (KM) =
CONE (DEG) =
CLOCK (DEG) =
PHASE (DEG) =
OIAN (DEG) =

RESOLUTION OF
CENTER =
(84,21 =

JUPLITER CHECK OUT CASE &

(33

2+ 8h40L23L8E+05
104455
261450
77.52
29.06

PLANET
«29 KM/PIXEL

8,97 KM/PIKEL

MCR-71-181
Table A-11 Case 4 Tabular OQuptut

@ DAYS 1 HRS 30 MIN TO ENCOUNTER JO  2%43888.129

SATELLITE EUROP

RANGE (XKM) = 9.00197697E+05
CONE  (DEG) = 133.44
CLOCK (DEG) = 263.6%5
PHASE (DEG) = 48.63
DIAM (DEG) = «13

INSTRUMENT DATA FOR SATELLITE EUROP

RESOLUTION AT SPECIFIEOD LOCATION =
SHMEAR DUE TO RELATIVE VELOCITIES
SMEAR DUE TO S/7C ATTITUJE RATES
O0BJECT MOTION FROM ALL 3SOURCES

NUMBER OF PIXELS SMEARED

EXPOSURE

TIME FOR ONE~HALF PIXEL SMEAR

3.39 KM/PIXEL
33.89 XM/SEC
138.63 KM/SEC
«02 KN
«00192 PIXELS

26.050 MILLISEC

EFFECTIVE RESOLUTION WITH SMEAR
AT SPECIFIED LOCATION
AT SUBSPACECRAFT POINT
AT LIMB OF TARGET BODY

EXPOSURE TIME FOR SIT NARROW ANGLE CAMERA (CAND) =

PONER DENSITY
POWER DENSITY
EXPOSURE

PERCENT OF DYNAMIC RANGE
OIGITAL NJM3ER OF EXPOS

=0 ER
= L.7421€+0L ER
= 1,7421E-83 ER

a7
22

"o

9.9 KM/PIXEL
843 KM/PIXEL
3.0 KM/PIXEL

+100 MILLISEC
6S/5Q CM/SEC AT LENS

GS/SQ2 CM/SZC ON SENSOR

65/5Q CM

«055
2 (QF 256 LEVELS)

ONE UOIGITAL NUMBER EGQUALS 7.7812E-05 ERuUS/SQ CH

NUMBER OF PICTURES WITH RESOQLUTION BETTER THAN

RESOLUTION LEVELS 303.0 100.0 5040 10.80 KM/PIXEL
PLANEY “15.0 415.0 415.5 139.0
SATELLITE 1 415,0300 415.0000 415.0004 163.0030 o
SATELLITE 2 415,0030 %15,0000 415,0000 13.0000
SATELLITE 3 415.0000 415.0000 %15.0000 0.
SATELLITE & 415.,0000 415.0030 415,0000 '
SATELLITE DATA

NUM RANGE (KH) PHASE (DEG) CONE (DEG) CLOCK (DEG)

1 1.54475603€+03 133.50 44,53 99,63

2 9.00197637E+05 48.63 133,44 263.65

3 1.25077004E+06 3207 150.00 26 3.49

L3 2.09581488E+06 34,73 147.34 264.70

NUM EARTH~SAT-S3/C ANG SATELLITE ANG OIAM

1 1,33498385E+02 1.23884636E+00

2 4+86296758E¢01 1.85852230€-01

3 3.20692822c+01 2.33623022€~01

L3 3.47332730E+01 1.29036271E-01

RESOLUTION (KM/7PIX) DATA FOR SATELLITES

NUN RES ALONG RADIUS VECTOR RES AT SATELLITE LIMB
i 1.52805603<+00 1.54466576E+00
2 8,98737697E+00 9.00136513E+00
3. 1.24822006E401 1.25076744E+01
L] 2.09345488E+¢01 2.09581355E+01
SMEAR QATA FOR SATELLITES
SHMEAR DUE TOQ SMEAR DUE TO NUMBER OF TIHE TO SMEAR

VEL (KHM/SEC)

S$/C (XH/SEC) PIXELS SHEARED 172 PIXEL (SEC)

VIEN FROM SPACECRAFT

%+32332668E+00
3.38863834E4¢01
2429396783E+04
2¢190480678E+01

3.42173724E+01
1.38626344E+402
2+16450547E+02
3.57582797E+02

1.85585280E-03
1,91946592£-03
1301464 72E~03
1.30585517€E-~03
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Table A-11 {cont)

JUPITER CHECK GUT CASE 4

433

RESOLJTION (KM/PIX) DATIA FOL SATELLITES

PICTURE NJUMDBER 3 DAYS 0 HRS 0 MIN TO ENCOUNTER JO  2443888.192
PLANET JUPITE SATELLITE EURDP
RANGE (KM) = 2.48%69649E+35 RANGE (KM) = 7,74534729E+05
CONE (DEw) = 65.53 CONT (DEG) = 121.02
CLOCK (DE3) = 261.38 CLOCTK (BEG) = 264.11
PHASE (D2G) = 116447 PHASE (DEG) = 61.04
OIAM  (0EG) =  33.37 DIAM = (DEG) = .22
RESOLUTION OF PLANET
CENTER = 7.03 KH/PIXEL
LIMd = 771 KM/PIXEL
INSTRUMENT QATA FOR SATCLLITE EUROP .
RESOLUTION AT SPECIFIED LOCATION = 7«73 KM/PIXEL
SMEAR UUE TO RELATIVE VELOCITIES 32.65 XM/SEC
SMEAR QUE TO S/C ATTITUSE RATES 126.64 XM/SEC
0BJECT MOTION FxOM ALL SOURCES «02 KM
NUM3ER OF PIXELS SMEAREJ «00204 PIXELS
EXPOSURE TIME FOR ONE~HALF PIXEL SMEAR 244519 MILLISEC
EFFECTIVE RESOLUTION WITH SMZAR
AT 3P=CIFIED LOCATION 7.7 KM/PIXEL
AT SU3SPACECRAFT POINT 7«0 KM/PIXEL
AT LIMB OF TARGET BOLY 7«7 RM/PIXEL
EXPOSURE TIME FOx/ SIT NARKROW ANGLE CAMERA (CAND) = «100 MILLISEC
POMER DENSITY = @ £8635/SQ CM/SEC AT LENS'
POWER DEN3ITY = 1.8958E¢01 EZRGS/SQ GiH/SEC ON SENSOR
EXPOSU&E = 1.89587-03 ERGS/Su CH P
PERCENT OF DYNAMIC RANGE = 34.759
DIGITAL NUMBER COF EXPCS = 242 (0F 256 LEVELS)
ONE OIGITAL NUMBER EQUALS 7.7812E-05 ER3S/SU CH
? NUHMBER OF PICTURES WITh RESOLUTION BETTER THAWN
’ RESOLUTION LEVELS  303.0 100.0 50.0 10.0 KM/PIXEL
PLANET 433.0 $33.0 433.0 157.0
SATELLITE 2 433.0J00 433.0G000 433.,0000 + 181.0000
SATELLITE 2 433.6J00 433.0018 433.0000 31.0030
SATELL1TE 3 ¥33.0300 433.0000 %33.0000 0.
SATELLITE & 433406000 433,009 433.000) 8.
SATCLLITE DATA
NuM RANGE (KM} PHASE (DEG) CONE (DES) CLOCK (DEG)
1 2.70681833E+05 134.37 43.60 93.23
4 Te?74636729c+C5 61.Ch 121.02 264,11
3 1.08974550E+03 37.47 144.53 263490
L3 1.929269739€E+(6 37.61 1hbouy 264.90
NUM EARTH-SAT~S/C ANG SATELLITE ANG DIAM
1 1.34373423C+02 7.06983145E~01
2 6.1064362942001 2415975548E-01
3 3.74568818£+01 2.68144023E-01
4 3.761480935+01 1.40175376€E~01

HuM RES ALONG RADIJS VECTOR RES AT SATELLITE LIMB
1 269011833400 2.70676681E+00
2 7.73178723E+00 To74637354E+00
3 1.08719553E+401 1.08374251E+01
4 1.92696993E+ 014 1.92926855E+0L
SMEAR DATA FOR SATELLITES
SHEAR DUE T0O SHMEAR DUE TO NUMIER OF TIME TO SMEAR
VEL (KM/SEC) S/C (XM/SEC) PIXELS SMEARED 172 PIXEL (SEQ)
4428772743E400 4. 376686025401 1.96567815£-03 2,54265142€E-02
3.26490935E+01 1.266425470+02 2403352547E~03 2.45155085E~02
1.74740645E4G1 1.791634869E+02 1.60012426E~03 2.77753604E~02
1.48031350E401 3.21471898:402 Le74313508E-03 2,86839503E-02
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Table A-11 {cont})
UPITER CHECK OUT CASE &

PICTURE NUMBER w51 8 0AYS 1 HRS 29 MIN TO ENCOUNTER JO  2643883.254
PLANET JUPITE SATELLITE EUROP :
RANGE (KM} = 2.844u2918E+05 RANGE (KM) = 6.49097653E+05
CONE (DEG) = 26463 CONE (DEG) = 107.55
CLOCK (DEG) = 261.14 CLOCK (DEG) = 264.73
PHASE (DEG) = 155,43 PHASE (DEG) = 74,50
DIAM (DES) = 29.06 DIAM (DEG) = . 26
RESOLJUTION OF PLANET .
CENTER = 5,78 KM/PIXEL
LIM8 = .45 KM/PIXEL )
INSTRUMENT DATA FOR SATELLITE EUROP :
RESOLUTION AT SPECIFIED LOCATION = 6448 KM/PIXEL
SMEAR DUE TO RELATIVE VELOCITIES 29.38 KM/SEC
SMEAR DUE TO S/C ATTITUJE RATES 124,48 KM/SEC
OBJECT MOTION FROM ALL SOURCES <01 KN
NUMBER OF PIXELS SMEARED <0230 PIXELS
EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR 21,776 MILLISEC
EFFECTIVE RESOLUTION WITH SMEAR .
AT SPECIFIED LOCATION 6.5 KM/PIXEL
AT SU3SPACZECRAFT POINT 5.3 KM/PIXEL
AT LINB OF TARGET BOOY 6.5 KH/PIXEL
EXPOSURE TIME FOR SIT NARROW ANGLE CAMERA (CAND) = .100 MILLISEC
POWER DENSITY = O ERGS/SQ CM/SEC AT LENS
POWER DENSITY = 1.79565+¢01 ERGS/SQ SHM/SIC ON SENSOR
EXPOSURE = 1.7356E~03 ERGS/SQ CM
PERGENT OF DYNAMIC RANGE = 89.740
DIGITAL NUMBER OF EXPOS = 223 (OF 256 LEVELS)
ONE OIGITAL NUMBER EGUALS 7.7812E-86 ERGS/SQ CH
NUMBER OF PICTURES WITH RESOLUTION BETTER THAN
RESOLUTION LEVELS  390.0 160.0 50.0 10.0 KM/PIXEL
PLANET 451.0 451.0 45140 175.0
SATELLITE 1 451.0000 451.0030 451.0000 193.0000 a
SATELLITE 2 451.0900 45140000 4510660 #3.0000
SATELLITE 3 451.0000 451.0000 451.0000 7.0000
SATELLETE & 451.0300 451.0020 45140000 2.
SATELLITE DATA
NUH RANGE (KM) PHASE (DEG) CONE (DEG) CLOGK (DEG)
1 3.89778305E+4G5 128.76 43.20 89.34
2 6.43097659C¢05 74.50 107.55 264479
3 9.23034406E+C5 41,69 140457 264455
% 1.75460228E+4G5 39.31 162474 265.28
NUM EARTH-SAT~S/C ANG SATELLITE ANG DIAN
1 1.28755630E402 4. 90966768E-01
2 7.45G175436+01 2.57746299€-01
3 4. 14895022E401 341657 4166E-01
4 3.93095393c+01 1.54129606€-01
RESOLUTION (KM/PIX) DATA FOR SATELLITES
NUM  RES ALONG RADIUS VEGCTOR RES AT SATELLITE LIMB
1 3.88108905E+00 3.89775327E+00
2 64476376592+ 00 6.43096017E+30
3 8.204844C7E+00 9.23030884E+D0
% 1.75224228E+01 1.75460069E401
SMEAR DATA FOR SATELLITES
SMEAR DUE 10 SHEAR DUE T0O NUMBER OF TIME TO SHEAR
VEL (KM/SEC) S/C (KM/SEG) PIXELS SMEARED 172 PIXEL (SEC)
8.94309572€+00 6.74534833E401 1.956416674E-03 2.54560872E-02
2.93837799E+01 1246780426402 2.29701177€-03 2.17674113E-02
9.71221427E+00 1.68635430E402 1.72060164E-03 2.90697397€-02
6.20061016E+50 2.90182265E402 1.69144587E-03 2.95605084E~-02
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Table A-11 (cont)

PICTURE NUMBER 613 3 JAYS Ly HRS 59 MIN TO ENCIUNTER JO 2483888,317
PLANET JUPITC SATELLITE EUROP
RANGE (KM) = 1.17972717E+06 RANSE (KM) = 3.97I74490E+05
CONc  (DE3) = 47.4b CONE  (DEG) = "13.33
CLOCK (DEG) = 81.60 CLOZK (DEJ) = 66.52
PHASE (DEs) = 1306.52 PHASE (DEG) = 1671
OIAM (QEG) = e 9% DIAN  (DES) = « 17
RESOLJTION OF PLANET
CENTER = 9.26 KM/FIKEL
LIMG = 9.95 KM/PIXEL
INSTRJUMENT DATA FOR SATELLITE EUROP .
RESOLUTION AT SPECIFIED LOCATION = 3,98 XM/PIXEL
SMEAR LUE TO RELATIVE VELOCITIES 16.53 <KM/SEC
SMEAR DUE TO sS/C ATTITUIE RATES 203473 KM/SEC
O0JECT MOTION FROM ALL SOURCES 02 KM
NUMBER OF PIXELS SMEARED «00215 PIXELS
EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR 23,117 MILLISEC
EFFECTIVE RESOLUTION WITH SMZAR
AT SPECIFIED LOCATICN 10.0 KM/PIXEL
AT SUUSPAGECRAFT POInT 343 KHM/PIXEL
AT LINB OF TARGET BOOY 10.0 KM/2IXEL
EXPO3Uct TIME FOR SIT NARROW ANGLE CAMERA (CANW) = «10C MILLISEC
POHER OENSITY = § ZRGS/SQ CM/SIC AT LENS
POWCR DENSITY = 1.6514Z+01 SRGS/SQ CM/SZC ON SENSOR
EXPOSJRF = 1.,6514%-03 ERGS/ST CH
PERCENT OF DYWAMIC RANGE = 82,532
DIGITAL NUHMBER OF ExXPCS = 211 (OF 256 LEVELS)
ONE ODIGITAL NUMBER EQUALS 7.7812E-065 ERGS/SQ CM
NUMBER OF PICTURES WITH RESOLUTION BETTER THAN
RESOLUTIOW LEVELS 3L3.0 100.9 50.0 13.0 KH/PIXEL
PLANET 513.0 61340 613.0 337.0
SATELLITE 1 ©13.03u0 613.3030 613,00600 361.0033
SATELLITE 2 213.L400 613.0030 613.0001] 211.0000
SATELLITE 3 613.0000 613,0000 613.3000 169, 0032
SATELLITE & 513403300 613.00)0 613.0000 49,0009 -
SATELLITE OATA
NUM RANGE (KM} PHASE (DESJ) CONE (DEG) CLOCK (IJEG)
1 8.19471148E+C5 118.38 5939 80.64
2 3.97074430E+0C5 164.71 13.33 66.52
3 Le78837773E+05 156. 34 23.35 353,34
& 743381338742E+405 iu.76 147.21 276421
NUM EARTH~SAT=S/C ANG SATELLITE ANG DIaM
1 $.14378018E+02 2.36119496E-01
e 1.64706911E+02 1.,67794621E-01
3 1.56301948E+02 1.63393578E+08
4 Se476175L1E 401 3.66375802E~01

RESOLUTION (KM/PIX) OATA FOR SATELLITES

NUM  RES ALONG rRADIUS VECTOR RES AT SATELLITE LIMB
1 8.0830114L35+00 B.10463428E+00
2 3.956144902+06 9.97C73421€+00
3 1.76287773E+00 1.78813592E+0)
4 7.35779742E+00 7.38135969E+00
SHEAR OATA FOR SATELLITES
SMEAR DUE TO SMEAR DJE TO NUMBER OF TIME YO SMEAR

VEL (KM/SEC)

1.07713452E+01
1.653400401E+01
1.21383579E+01
4.669653/TE+CT
VIEW FROM SPACECRAFT

S/C (KM/SEQ)

1.22883386£+02
2.33723163E¢02
3253944617+ 31
1.44270283:24902
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PIXELS SMEARED

1.401733856€-03
2e163U2567E-03
2.35328316£-03
193131G31E-03

172 PIXEL (SEC)
3.56684375£-02
2.30513243E-32
1.958253502£-92
2.58891532E-02
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Table A-11 (concl)
JUPITER CHECK QUT CASE &

PICTURE RJMBER 631 ¢ DAYS 16 HRS 29 MIN TO ENCOUNTER JO  2u43888.379

PLANET JUPITE SATELLITE EUROP

RANGE (KM} = 1,2757€803E+06 RANGE (XM) = 1.13084785E+36
CONE  (UES) = 49.21 CONE {DEG) = 17.81
CLOCK (DESY = 81.60 CLOCK (DEG) = 71.75
PHASE (DEG) = 128,77 PHASE (DEG) = 160.19
OIAM (UES) = 6el2 DIAN (DEG) = «15

RESOLUTION OF PLANET

CENTER = 12. 04 KM/PIXEL

LINg = 12.74 KM/PIXEL
INSTRUMENT DATA FOR PLANET JUPITE

(PICTURE CENTERED AT 3.09 DEG LAT 280.29 OEG LONG )

RESOLUTION AT SPECIFIED LOCATION =
SMEAR DUE TO RELATIVE VZLOCITIES
SMEAR DBUE TO S/C ATTITYJE RATES
08JECT MCTION FROM ALL SOURCES
NUMBER OF PIXELS SMEARED

12.45 KM/PIXEL
2.1 KM/SEC
183.30 KM/SEC
«02 KM
+ 00145 PIXELS

EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR Ja.406 MILLISEC

EFFECTIVE RESOLUTION WITH SMEAR

AT SPECIFIED LOCATION 12.5 KM/PIXZL

AT SUGSPACECRAFT POINT 1241 XM/PIXEL

AT LIMB OF TARGET 800Y 1248 KM/PIXEL
EXPOSURE TIME FOR SIT NARROK ANGLE CAMERA (CAND) = .100 MILLISEC
PORER DENSITY = 0 ERGS/3Q CH/SEZC AT LENS

PONER BENSITY = 9,8751E+0C ERGS/SQ $M/ScC ON SENSOR
EXPOSURE ® 9.8751£~04 ERGS/SQ CM

PERCENT OF DYNAMIC RANGE = 49.172
DIGITAL NUMBER QF EXPOS = 125 (OF 2386 LEVELS)
ONE OIGITAL NUMBER EQUALS 7.7812E-65 ERGS/ST CN

NUMBER OF PICTURES WITH RESOLUTION SETTER THAN

RESOLUTION LEVELS 306046 100.0 50,6 10.0 KM/PIXEL
PLANET 63140 £31.0 63140 337.0 ,
SATELLITE 1 631.0000 631.0003 6310000 379.0000 °
SATELLITE 2 651.0000 631.0000 631.0000 211.0900
SATELLITE 3 631.0300 631,0000 631.0000 187.0090
SATELLITE & 6310000 631,2000 631.0000 67.0000
SATELLITE DATA

NUM RANGE (KM) PHASE (DEG) CONE (DEG) CLOCK (DEG)

Il 8.69015744E+05 122.52 55,45 80.02

2 1.13084785E+06 160.19 17.81 71.75

3 2.69154279E+405 155.86 22.68 36.27

& 6+50250387E+05 33.33 148454 279.43

NUM EARTH-SAT-S/C ANG SATELLITE ANG DIAN

1 1,225226426402 2.20212376€-01

2 1.60189685E+02 1.47945387E-D1

3 1.55856413E402 1,08567045E+30

& 3.33887894E401 %.15896212€~01

RESOLUTION (KM/PIX) DATA FOR SATELLITES

NUH RES ALONG RADIUS VECTOR RES AT SATELLITE LIMB

1 B4673457LLESDND 8.6901414L0E+00
4 1.12%38785£401 1.130845694E+01
3 266604273400 2.69142593E4+00
b 6.47890387£+400 64502461 04E+30
SMEAR DATA FOR SATELLITES
SHEAR DUE TO SMEAR OUE TO NUMBER OF TIHE TO SMEAR

VEL (KM/SEC) §/C (KM/SEC) PIXELS SMEARED 1/2 PIXEL (SEC)

1.16323071€4401 1.253939925+02 1.31881809E-03 3479127344E-02
1.57660618E+01 2.16923602E+02 2.02981951£~03 2.46327320€E-02
8422446231E+00 4.365131535+401 1.31532614E~03 2.61052146E-02
5.18308762E+30 1.3211025uE+32 2403333843E~03 2.49508663E-02

VIEN FRON SPACECRAFI
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5. Case 5

a. Input Data - The TOPS, SIT narrow-angle camera is demon-
- strated in this case. See Table A-12 for input listing.

Table A-12 Case 5 Input Listing

JUPITER CHECK 0OUT CASE 5

2 5.0000000 PLANET
3 g. SATEL
4 790114.69 DATE JD AY ENCOUNTER
6 15.000000
7 127064 .46 STATEL
8 213218.85 STATE?Z PERIAPSIS VFCTOR FROM LEADBETTERS
a -13387.052 STATE3 79 JUSP RUN TO MAXIMIZE SATELLITE
10 -29.431552 STATEY ENCOUNTER
i1 17.610963 STATES
12 1.1418359 STATEB
22 110.00000 INSTID .
61 -1.5000000 TSTAR TIHME FROM PERIAPSIS
62 1.5000000 TSTOP TIME FROM PERIAPSIS
63 5.%006000 DYINSTPICTURE TAKING INTERVAL (MIN}
-, 69 6.00000090 CALCSTPICTURES PER CALC STEP 30 HIN PER CALC STEP
;81 3.000C0000 DPLOT
82 3.0000000 OPRNT
86 100000.00E+DLSATRNG
11 1141111.0 .

b. Output Data - Output for the narrow-angle camera consists
of the same frame timing for geometry as was used for case 1, with
the wide-angle camera for comparison. Tabular output of the select-~
ed frames is given in Table A-13,

The graphic output (Fig. A-9 through A-11) shows the frames
mentioned above for the narrow-angle camera, and provides a complete
set of analysis frames to check the variety of summary data avail-
able for the imaging system.

A-40.
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o Table A-13 Case 5 Tabular Output
JUPITER CHECK NUT CASE 5

=1 DAYS 12 HRS 0 MIN YO ENCOUNTER

PICTURE NUMBER 1 JO  2643888.532

" PLANET JUPITE SATELLITE JUPITE

RANGE (KM) = 2.44010854E+06 RANGE (XKM) = 2,40077098E+06
CONE (DEG) = 168,45 CONE  (DS6) = 152448

CLOCK (DEG) = 80.70 CLOCK (UES) = 33.76

PHASE (NEG) = 9.11 PHASE (DEG) = Ge

DIAM (DEG) = 3.35 DIAM (0SG) = Oe

RESOLUTION OF PLANET

CENTER = 23.69 KM/PIXEL

LIH = 24.39 KM/PIXEL
INSTRUMENT DATA FOR PLANET JUPITE 1.74 DEG LAT

(PICTURE CENTERED AT 97.42 DEG LCNG )

RESOLUTION AT SPECIFIED LOCATION =
SMEAR QUE TO RELATIVE VELOCITIES
SMEAR JQUE TO S/C ATTITUDE RATES
O0BJECT MOTION FROM ALL SOURCES
NUMBER OF PIXELS SHEARED

23.69 KM/PIXEL
9.18 KH/SEC
645,53 KM/SEC
37 KM
» 30275 PIXELS

EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR 18.181 HMILLISEC

EFFECTIVE RESOLUTION WITH SHEAR

AT SPECIFIED LOCATION 23.3 KM/PTIXEL
AT SUBSPACECRAFT PCINT 23.3 KM/PIXEL
AT LINB OF TARGET B8JDY 24.5 KM/PIXEL

EXPOSURE TIME FOR SIT NARROW ANGLE CAMERA (CAND) =
POMER JENSIYY = ¢ ERGS/SQ CM/SEC AT LENS
POWER DENSITY = 1,8748E+01 ERGS/SQ CH/SEC ON SENSOR
EXPOSURE = 1.7012E~03 ERGS/SO CM

«100 MILLISEC

PERCENT OF DYNAMIC RANGE = 85.000

DIGITAL NUM3ER OF EXPOS 217 (CF 256 LEVELS)
ONE DIGITAL HUMBER EQUALS 7.7812E-06 ERGS/SQ CM

NUMBER OF PICTURES WITH RESOLUTICN BETTER THAN

RESOLUTION LEVELS 300.0 100.0 5040 10.0 KH/PIXEL
PLANET 1.0 1.0 1.8 G,
SATELLITE 1.0000 1.0000 1.0008 o De
SATELLITE 2 i.0000 1.0000 1.00C0 Q.
SATELLITE 3 1.0000 1.0000 1.0000 0.
SATELLITE & 1.0000 1.0000 1.0000 0.
SATELLITE DATA
NUM RANGE (KM) PHASE (0EG) CONE (DEG) CLOCX (DEGY
1 2478976597E+06 14.29 163.27 83,30
2 2.40077098E+06 25.08 152. 48 83.76
3 3.31513930E+406 21.54 156.03 84. 75
& 4.32575521E¢06 5,95 171.64 83. 64
NI EARTH-SAT~S/C ANG SATELLITE ANG DIAM
i 1.42930608E+01 6.85964046E-02
2 2.50775983E+01 649687432%9E-02
3 2.153702956+01 8,81436580E-02
& 5.95468273E+00 6.25176598E-02
RESOLUTION (KM/PIX) DATA FOR SATELLITES
NUN RES ALONG RADIUS VEGTOR RES AT SATELLITE LINS
1 2.78809597E+401 2.78976547E421
2 2.39931098E¢01 2.40077053E+01
3 343125893 0E401 3.31513532E+401
& §.32339522E+01 4.32575457E+401
SHEAR DATA FOR SATELLITES
SHEAR OUE TO SMEAR QUE TO NUHBER OF TIME TO SME&R
VEL (KM/SECY S/C (KM/SECY PIXELS SHMEARED 172 PIXEL (SEC)
1.6736169LE401 7.84083228E+02 2.846263945E-03 1.756685692-02
8.20284742€E-01 7.03367738E+02 249501347 8E~03 1.,69483335E~02
Qe 7094473E400 3.64335622E+¢02 2.92595724E-03 1.70884243E-02
$.25685210E+01 1.44862876E+03 2467398839E~03 1.86986601E-02
VIEW FROM SPACECRAFY
LAY 2 5 LONG 137 NOT VISIBLE

- A-41
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Table A-13 (cont)
JUPITER CHEGK OUT CASE 5

PICYURE NUMBER 4a7 § OAYS & HRS 29 HIN TO ENCOUNTER J0  2443888.379
PLANET JUPITE SATELLITE JUPITE

RANGE (XM) = §.67695251£+05 RANGE (KM) = &4.80329228E+05

CONE  (DEG) = 14,39 CONE (0EG) = 75,18

CLOCK (DEG) = 82,08 CLOCK (DEG) = 267.08

PHASE (DEG) = 163.55 PHASE (DEG) = 0.

0IAM  (DEG) = 17.56 OIAM (DEG) = 0.

RESOLUTION OF PLANET

CENTER = 3.96 KM/PIXEL

LINB = Le62 XKM/PIXEL
INSTRUMENT DATA FOR PLANET JUPITE

(PICTURE CENTERED AT  &.84 DEG LAT 338.94 DEG LONG ) -

RESOLUTION AY SPECIFIED LOCATION =
SMEAR QUE TO RELATIVE VELOCITIES
SMEAR DUE TO S/C ATTITUDE RATES
OBJECT MOTION FROM ALL SOURCES
NUMBER OF PIXELS SMEARED

457 KN/PIXEL
20.10 KM/SEC
106.42 KN/SEGC
«0L KM
«00208 PIXELS

EXPOSURE TIME FOR ONE-HALF PIXEL SNEAR 244047 MILLISEC

EFFECTIVE RESOLUTION WITH SMEAR .

AY SPECIFIED LOCATION 4.6 KM/PIXEL
AT SUBSPACECRAFT PCINT 4.0 KM/PIXEL
AY LIMB OF TARGET BODY 4.6 KM/PIXEL

EXPOSURE TIME FOR SIT NARROW ANGLE CAMERA (CAND) =
POWER OENSITY 0 ERGS/SQ CM/SEC AT LENS
POWER DENSITY 3.6933E£+00 ERGS/SQ CHM/SEC ON SENSOR
EXPOSURE 34 6933E~04 ERGS/SQ CM

«100 MILLISEC

#0non

PERCENT OF OYNAHMIC RANGE = 18.139
DIGITAL NUMBER OF EXPOS = 4% (OF 256 LEVELS)
ONE DIGITAL NUMBER EQUALS 7.7812E-06 ERGS/SQ CM

NUMBER OF PICTURES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS  300.0 100.0 5040 10.0 KH/PIXEL
PLANET 487.0 487.0 487.0 214.0 e
SATELLITE 1 487,0000 487.0000 487.0000 235,0000
SATELLITE 2 487.0000 487.0000 487,0000 85.0000
SATELLITE 3 £87.0000 487.0000 487.0000 43,0000
SATELLITE & 487.0000 487.0000 487.0000 .
SATELLITE DATA -

NUM RANGE (KHM) PHASE (DEG) CONE (DEG) CLOCK (DEG)

1 5.672484L3 8405 116.63 61.32 85.96

2 4.80329228E+05 106.86 75.19 267.08

3 6439428536E+405 46,30 135.75 266,73

4 1.45324482E406 39.90 142,15 266.45

NUH EARTH-SAT-S/C ANG SATELLITE ANG DIAM

3 1.16628695E¢02 3.37362193€E-01

2 1.06857516E+02 3.48310958E-01

3 4.63008073E+01 %.56984958E-01

3 3.98987635E401 1485326131E-01

RESOLUTION (XM/PIX) DATA FOR SATELLITES

NUM RES ALONG RADIUS VECTOR RES AT SATELLITVE LIMB
1 5.655784339E+08 S.67245980E400
2 h.78863228E400 %.B80327010E+00
3 6.36878596E+00 6.39423514E+00
& 1.45688482E¢01 1.45924291E+401
SMEAR DATA FOR SATELLITES
SHEAR. OUE TO SHEAR DUE TO NUMBER OF TIME TO SHEAR

VEL (KM/SEC) S/C (KH/SEC) PIXELS SMEARED 172 PIXEL (SEC)

8480260494E+DD
291506135E+01
4.88233590E+0G0
2.158G91 362E¢00
VIEM FROH SPACECRAFT

9.84695527E+ 01
1.30456644E402
1.05093345€E+02
2.,44730464E402

A-42

1.894239338E-03
3.09742457E-03
1.72168136E-03
1.67721356E~03

2.63949761E-02
1.61424431E-02
2.906413784E-02
2497989110€E~-02
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JUPITER CHECK OUT CASE § Table A-13 (conci)

PICTURE NUMBER 36l 6 DAYS & HRS 0 MIN TO ENCOUNTER JO  2663337.942

PLANEY JUPITE SATELLITE JUPITE

RANGE (XKM) = 5.72306385E+05 RANGE (KM} = 1.,533153u5E+05
CONE  (DEG) = 155.47 . CONE  (QEG) = 158,96

CLOCK (DEG) = 261.79 CLOCK (DEG) = 248.68

PHASE (DEG) = 26.65 PHASE (DEG) = G.

OIAM (DEG) = 14,33 DIAM (DEG) = Q.

RESOLUTION OF PLANET
CENTER = S.01 KM/PIXEL
LINB = 5.68 XM/PIXEL

INSTRUMENT DATA FOR PLANET JUPITE (PICTURE CeNTERED AT ~1.62 OEG LAT 115.74 JEG LONG )

RESOLUTION AT SPECIFIED LOCATION =
SMEAR ODUE TO RELATIVE VELOCITIES
SMEAR DUE TO S/C ATTITUDE RATES
OBJECTY MOTION FROM ALL SOURCES
NUMBER OF PIXELS SMEARED

5.01 KM/PIXEL
2.58 KM/SEC
31.46 KM/SEC
01 KH
«00180 PIXELS

EXPOSURE TIME FOR ONE-HALF PIXEL SHMEAR 27.732 MILLISEC

EFFECTYIVE RESOLUTION WITH SHMEAR
AT SPECIFIED LOCATION 5.0 KM/PIXEL
AT SUBSPACCCRAFT PCINT 5.0 KM/PIXEL
AT LIMB OF TARGET 80OY 5.7 KMN/PIXEL

EXPOSURE TIME FOR SIT NARROW ANGLE CAMERA (CAND) =
POWER DENSITY = ¢ ERGS/SQ CN/SEC AT LENS
PORER OENSITY = 1.77752401 ERGS/SQ CM/SEC ON SENSOR
EXPOSURE = 147775E~-03 ERGS/SQ CH

+100 MILLISEC

PERCENT OF DYNAMIC RANGE = 88.830
DIGITAL NUMBER 0OF EXPOS = 227 (OF 256 LEVELS)
ONE DIGITAL NUMBER EQUALS 7.7812E~0b ERGS/SQ CM

NUMBER (F PICTURES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS 300.0 100.0 50.0 18.0 KM/PIXEL
PLANET 361.0 361.0 361.0 5.0
SATELLITE 1 361.0000 361.0000 361.0000 109.0000
SATELLITE 2 361.3203 364.0000 361.0300 0.
SATELLITE 3 361.0000 361.0000 361.0000 Oe
SATELLITE & 361.0000 361.0000 361.0000 8.
SATELLITE DATA

NUM RANGE (KM) PHASE (DEG) CONE (DEG) CLOCK (DEG)

i 1.53315945E+405 23.10 158. 36 248.68

2 1.23328999E406 21.68 160443 262433

3 1.63058411E+06 16.93 165.18 262+ 46

4 2.46899823E406 25.28 156483 264,60

NUM EARTH-SAT-S/C ANG SATELLITE ANG DIAM

1 243097614L9E+01 1.243821778E+00

2 2416837531E+01 1.35656429E-04

3 1.69303482E+01 1.79204858E~01

& 2452815548E+01 1.08532732€E~01

RESOLUTION (KM/PIX} DATA FOR SATELLITES
NUM RES ALONG RAOIUS VECTOR

RES AT SATELLITE LIMB

1 1.5164594L5E460 1.53306849E400
2 1.2318299%E+01 1.23328912E+01
3 1.62303411E+404 1.63058212E+08
4 2.46663823£+401 2.46899710E+01
SMEAR DATA FOR SATELLIVES
SHEAR DUE TQ SMEAR DUE TO NUMBER QF TIHE TO SMEAR

VEL (KM/SEC) S/C (KM/SEC) PIXELS SMEARED 172 PIXEL (SEC)

4.85481A5LE+00 2473420739E+01L 1.486170413E-03 3.36887674E-02
2.69766284E+401 24155763 1E+82 2.13702820€E-03 2.339697722~02
2,22241117€+01 3.39973567€¢02 24190393601E-03 2.28206714E-02
2,26733036E+01 4.68356606E¢02 197543990E~03 2.53108309E-02
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Fig. A-10 (concl)
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6. Case 6 -

a. Input Data - The Saturn tabular input listing, for a wide-
angle camera is shown in Table A-14. Table A~-15 provides tabular
listings of TV characteristics, planet and satellite albedos, and
other values used in the imaging subroutine.

.
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© Table A-14 Case 6 Input Listing

SATURN CHECK OUT CASE NO &

6.0000000
6.0000008
800801.81
15.000000
-1414227.14
976504653
=420838.47
-20.131197
-6.14816593
5.3291219
120.00000
-1.5000000
1.5000000
5.0000000
6.0000000
3.0000000
3.0000000
1111111.0

PLANET
SATEL TITAN (VI}
DATE

STATEL

STATE2

STATE3

STATES

STATES

STATE®

INSTIDINSTRUHMENT I0 (Tv, WIDE ANGLE SIT)
TSTAR TIME FROM PERIAPSIS

TSTOP TIME FROM PERIAPSIS
DTINSTPICTURE TAKING INTERVAL [MIN)
CALCSTPICTURES PER CALG STEP

oPLOT

DPRNT

SATURN CHECK OUT CASE NO 6

VALUES IN STORAGE

0 0. 2 1 6.0000000000E+00
1 6.0000800000E+00 & 4 8.0080181250E4+05
e 0. ., & 1 £.5000000000E+01
1 -1.4122713896E+405 8 1 9.7650652972E+04
1 -4.2083846991E¢05 10 1 -2,0131197330E+01
1 ~6.1481658560E+00 12 1 5.3291218577E+00
0 0. 14 0 0.
0 3.0000000000E+00 16 o o,
6 0. 18 0 0.
0 0. 20 0 0.
0 o 22 1 1.2000000000E+02
0 G 24 0 =7.1738305547E457
0 ~7.1738305547E¢57 26 0 0.
o 0 2e 0 0. .
0 0. 3 0 0.
0 0. 3z 0 0.
2 0. 3 0o 0.
o 0. 36 0 0.
¢ 0. 38 0 0.
o 0. %0 0 0.
0 0. 42 o o,
0 0. 4% 0 0.
0 o 46 0 0.
0 0 48 0 0.
6 0. 50 0 0.
0 0. 52 0 0.
o 0. 56 0 0.
o 0. 56 0 0.
I S8 0 0.
¢ G 60 o 0.
4 ~1.5000000000E+00 62 1 1.5000000000E+00
1  5.0000000000E+00 6 0 0.
0 0. 66 0 0.
o 0 68 0 0.
1 ' 6.0000000000E+00 76 o 0.
0 0. 72 0 0.
0o 0 7« 0 0.
0 0. 76 0 0.
0 o 786 0 0.
o 0 80 0 0.
£  3.,0000000000E+00 82 1 3.0000000000E+00
o 0. 84 0 .
s 0. 86 0 0.
0 o 88 0 0.
¢ 0. 90 1 1.1111110000E+06
0 0. %2 o 0.
o o 9 0 B
o 0. 36 0 0.

A-51

30 MIN PER CALC STEP



SATURN CHECKX OUT CASE NO 6

TV CHARACTERISTICS FOR SIT WIOE ANGLE CAMERA

Table A-15

MCR-71-181

TV Characteristics, Albedos, and
Imaging values

FOC LN= 2,0)000000E+01L
OIAM = §,00000000E+00

08SCuUR=z 0.

TRANS = 8.50020000E~0L
SIZE-Vz 1.61000000E+Q0
SIZE-Hz 1,.670030005+00
LINES = 8.,87300000&+02
PIXELS= 8.C3000000E+02
8IT/7Pxs  8.01000000E+33
MINEXPz 8,03300030CE~-06
MAXEXP= 2,00000000E~-03
RESO~1= 2,01000000E+02
RESQ-2=z 1.00080000E+02
RESQ-3= 5,03000000E+08
RESO-4= 1,00000000E+012
SENSNR=  4,0J0Q000UE+0D
8 FILT= 1,C0000000E+GQ
G FILTz 1.00000000E+00
R FILT® 1,00000000€+00
P FILTs -1,C0000000€E+0Q
0T €xP=  1.0000C000E-0%

OPEN = $,09000000E-03

OPEN = 1,0J000000£-02
T READ=  4.C00000000E+0L
ERASET= 1.03000000E~01
TSTART= -1,530300002+89
TST0P = 1.53070000€409

DEL T

5.GJ000000E+0)

BULX = 1,U0)000000E+D9

BULK-0=z 0.

SITRAT=  4.74000000E+00
SCIgPS=  4.00300C0CE+0Z
BUFFER= 5,1200C000E+C6
PIC/ST= 6.0G003C0000€E¢L0
DEL TF= 65,01700320E+03
F/STOP=  4,.01000003E+00

A BLOC= O,

OIF LM= 1.34290000E-05
FOY=-V = 4,58122395E+00

FOV=-H

RES~-V
RES=H

= 4.58122395€+00
RES=-C = 1.,03000302E-04
=  1.71058277E-C06
= 1.719358277E-05%

BIT/PC=  5.12023050CE+05
RR-8®S= 4,280DC0C0E+05
TINUM =  4.338606915€+03
TINUNF=  &,33860916E+00

OPEN = 0.
OPEN = 0.
OPEN = 0.
OPEN = N,
OPEN = 0.
OPEN = Q.
OPEN = 0.
GPEN = (@,

SATURN CHECK OUT CASE NO &

TV ENERGY DATA FOR SIT WIDE ANGLE CAMERA

PLANEY 6

HMICRONS
«2500
2750
+3000
«3250
«3500
«3750
«500¢
«4250
4500
oh750
<5000
«5250
«5500
5750
«6000
«86250
«6500
«6750
<7000
«7250
7500
«7750
«Ap00
«8250
+8500
«8750
«9000
«9250
9500
«8750

1.0000

DATR

SOLAR
0078
«020%
«0514
0971
«1093
21157
s1429
+1633
+2006
223044
§1942
1852
«1725
#1719
165686
+«1536
1541
s1042
«1369
1302
«1235
117
«1107
01048
+0988
«0339
<0883
« 0862
+ 0835
«079%
«0746

ALBEDO
#3000
2820
«2760
«2650
«2680
« 2720
+2850
23150
« 3640
«3850
4063
<4300
4500
«4600
«W850
«4690
700
<4630
4530
Y
«5100
«3800
3550
33086
23150
3000
«2820
« 2640
<2460
«2320
#2220

SENSOR
] 1.0000
0020 1.0000
3950 1.0000
4760 1.00808
.7620 1.0000
9530 1.6990
493940 1.9039
1.0000 1,000
9840 1.0000
.3530 1.0008
+ 7940 1.0000
L7620 1.0¢00
46826 1.0000
.5550 1.0000
L4763 1.6000
4450 1.6000
+3600 1,0000
$2540 £.0006
.2060 1.2000
1590 1.0000
.0956 1.0000
#0400 1.0000
L0240 1.8310
.3100 1,6020
L0938 1,8000
0220 1.0000
] 1.0000
o 1.0000
] 1.8000
0 1,0600
] 1,0000
A-52

USER INPYUTY
USER INSUY
USER INPUY

USER INPUTY

COHPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
CO4PUTED VALUES
COMPUTED VALDES
GOMPUTED VALUES
COMPUTED VALUES
COMPUTED VALJES
LOMPUTES VALUES
CONPUTED vaLuES
COMPUTED VALUES
COMPUTE) VALUES
COMPUTED VALUES
COHPUTED VALUES
GOMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES

{CAND)

FILTER B0 (H/SQCHY

S.4E0000E-05
1.495728E-04
3.6382580E~04
6.690190E-04
7e6LLL42E-04
5+132334E-0%
1.35833%~03
1.386567£-43
1.898478E-03
2:0460484E-03
2.049373E~03
2.0705355-33
2.318258E~03
2.955920€-03
2+014194E-23
1.933358E-03
1.5464u2E~03
14758375€-03
1.5302055~03
1+439438E~03
1.316510€-92
1.156948E-03
1.021761E-03
B8.92ALJE~GH
3.091720E-08
7+324200E-04
65.518148E-04
5.3316758E-04
S.340660E-0%
he774312E~4db
44305912E-0%

(CAND)

BEFF(¥/SQCH)
L8
2+991458E-07
3.427366E-05
3.184510E~C4
5.825965E~04
7.737735E-04
1.0%1347E-03
1+336567£-03"
1.868103€-03
$.949380E-03
1.627680E-03
L.577763E-03
1.3764083-03
14141033€~03
9.537503E-Ch
3.606159E~04
6.647131E-00
4, 4E62T2E=04
3.358223E~34
2.368286E~G4
1.250636E-04
4.627792E-95
24452226E~05
8.931360E-06
2.,427516E~06
1.611324E-05
0.

[
[
0.
0.

N



SATURN CHEGCK OUT CASE NO 6

TV ENERGY

SATELLITE

HICRONS
«2500
«2750
«3000
«3250
+3500
«3750
e 4000
«4250
«4580
750
«5000
«5250
«5500
+5750
«6000
+6250
«6500
«6750
« 7000
«7250
«7500
#7758
«80800
«8250
«B500
e 8750
«8000
¢ 9250
«9500
«87590

1.0000

SATELLITE

MICRONS
«2500
2750
«3000
«3250
«3500
«3750
«4000
42590
4500
4750
«5000
«5250
«5500
5750
«6000
«6250
«6500
+6750
«7000
«7250
#7500
«7750
«8000
«8250
«8500
«8750
« 2000
«9250
9500
«8750

1.0000

JATA FOR SIT WIDE ANGLE CAMERA
1 DATA
SOLAR ALBEDG  SENSOR  FILTER
. 0078 <0450 0 1.3290
<0204 .0500 0020 1.3300
0514 0550 +0950  1.30230
0971 0600 <4760 1.0030
1093 06580 07620  1.5c00
<1157 +0700 +9530 1.8330
«1429 0750 +3840 .2230
«1693 <0800  1.0000  1.C%30
. 2006 0850 <9840 1.0700
. 2044 «1000 . 9530 1.6230
$1942 10850 <7940  1.0C00
1852 .1130 .7620 1.0930
1725 1200 6820 1.5230
<1719 .1250 .5550  1.(g00
« 1666 +1300 (4760 140030
<1586 <1350 41450 1.2230
e1511 1450 3600 1.3330
e1442 +1550 <2540 1.5230
<1369 1650 2080 1.€230
+1302 1700 <1599 3230
.1235 1750 .0350 1.5220
$1171 1800 ¢ 0400 1.233¢
<1107 .1850 <9248 1.2320
«1048 2900 «0100  1.0C30
0988 2950 «0030  1.6030
<0939 2800 .0220  1.0000
.0889 .2000 O 1.020
. 0862 .2000 0 1.2530
. 0835 $2050 0 1.3090D
<0791 2080 0 1.2200
<0746 .2100 0 1.0000
SATURN CHECK OUT CASE NO 6
TV ENERGY DATA FOR SIT WIDE ANGLE CAMERA
2 DATA
SOLAR ALBEDO  SENSOR  FILTER
<8070 $0650 0 1.3530
<0204 .0500 .0020 1.2500
<0514 .0550 « 0950 1.5000
. 0971 0600 <4760 1.2300
1092 <0650 L7620 1.5000
«1157 .0700 «9530  1.3G00
<1429 0750 .3840  1.3300
1693 .0800 1.0000 1.3230
. 2006 . 0850 3840 1.£290
2044 1000 43530 1.35300
<1962 1050 <7340 1.2000
1852 1130 .7620  1.0030
.1725 .1200 6820 1.2630
1719 1250 «5550 1.3230
<1666 .1300 $4760 1.3030
<1586 <1350 <4450 1.5C00
L1511 <1450 «3600  1.2300
c1442 .1550 <2540 143230
<1369 1650 .2060 1.2020
.1302 1700 +15990 1.5£30
1235 1750 <0950  1.08300
L1171 +1800 <0400 1.5890
<1107 1850 0240 1.3800
<1048 2900 0190 1. 2330
«0938 «2950 « 3030 1.3599
.0339 2000 .0220 1.3230
.0889 .2000 0 1.3200
. 1862 .2000 a .£000
.0835 2050 9 1.5020
0791 .2080 2 1.2000
0746 .2100 8 1.2000

MCR-71-181

Table A-15 {cent)

A-53

(CAND)

(CAND)

80 (H/SQCH)
3.15000CE~0S
1.020900E-0%
2.327000€-04
5.826000E-04
T.104530E~GC4
8.099000€E-04
1.371750£-03
1.,354400E-03
1.705100£-03
2.04640300E-03
2.,039100E-03
2.092760E£~03
2.0700002-03
2.148750E~33
2.165300£~-03
2.1411008-23
24130950E-23
2.235100E~03
2.258850E-03
2,213430&-303
2.18612503£-03
2.197800E-03
2.047350E-03
2,039200E-03
2.314600E-03
1.878000E-03
1.778000E-03
1.724000E-03
1.714750E-03
1.645280E-02
1.566600£-03

BO(W/SQCH)
3.150000E~15
1.020030E-04
2.827000E-04
5.8256000E-04
7.104500€E-004
8.0929000E-0%
1.071750E-03
1,.354400E-33
1.70510CE-03
2.044000c-03
2.033100E-03
2.0927605~03
2437000003
2.1483750E-03
2+165300€E-03
2.141100E~03
2.1 %0950E-03
2.235100E-03
2.258850E-03
2.213406E-03
2.161250€-03
2.137800E-03
2.047350E-03
3.039200E-03
2.914600E-03
1.878000€~03
1.778200E-33
1.724000E-03
1.714750E-03
1.645230E-03
1.566600€-03

BEFF{W®/7S2CM)
0.
2.342203E-07
2+6%5553E~05
24773175E-04
SeWiIGZ3E~04
7.7132L7€-04
1.05%5522-03
1.3S24{0E=03
1.677313E-03
1.347332E~-03

1.61S345E-03
1.592533€-03
1.411750E-03
1.1925565-03
1.0323218-52
9,527°355-24
7.8%74233-04
5.677L54E-00
4.EST22IT-04
3.512335E~04
2.052157E-04
8.,432254E-05%
4.913323E-05
3.0232°32-05
8.7423C00E-06
4.132%570E8-05
9.
0.
0.
0.
G.

BEFT (W/SQCH)
0.
2.0

n
.
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MCR-71-181

Table A-15 (cont)

SATURN CHECK QUT CASE NO 6

TV ENERGY DATA FOR SIT WIDE ANGLE CAMERA (CAND)
SATELLITE 3 OATA
MICRONS SOLAR ALBEDO SENSOR FILTER
«2500 00790 «0450 0 1.0000
«2750 <0204 «0500 » 0020 1.0000
«3000 « 0514 « 0550 0350 1.0000
«3250 « 03971 <0600 «4760 1.0600
«3500 «1093 <0650 «7620 1.0000
«3750 <1157 «0700 «3530 1.000¢0
o 4000 «1429 «0750 <3840 1.0000
4250 1693 .3800 1.0000 1.0000
«4500 <2006 «0850 «3840 1.0000
4758 « 2044 «1008 «3530 1.0000
«5000 1842 «1050 7340 1.0000
«5250 « 1852 «1130 «7620 1.0000
«5500 «1725 «1200 «6820 1.0000
«5750 «17189 «1250 «5550 1.0000
«6000 1666 «1308 4760 1.0000
«6251 «1586 «1350 <4450 1.0000
«6500 «1511 «1 450 «3600 1.0000
«6750 «1442 «1550 «2548 1.0000
+7000 «1369 + 1650 .2060 1.0000
«7250 «1302 1700 «1590 1.0C00
«7500 «1235 «1750 «0350 1.0000
o 7750 1171 «18060 « 0600 1.0000
«8000 «1107 «1850 « 0240 1.0000
+8250 «1048 « 2900 « 0100 1.0000
«8500 «0388 <2950 « 0030 1.0000
«8750 « 0339 «2000 Q220 1.0000
«9000 .0889 «2000 9 1.0000
92510 0862 «20C0 ] 1.0000
#9500 «0835 «2050 0 1.0000
28750 «0791 T <2080 2 1.0000
1.00080 « 0746 «2100 0 1.0000
SATURN CHECK OUT CASE NO 6
TV ENERGY DATA FOR SIT WIDE ANGLE CAMERA (CAND)
SATELLITE & OATA
HICRONS SOLAR ALBEDO SENSOR FILTER
«2500 0070 <050 0 1.0000
2750 « 0204 05080 0020 1.0060
3000 <0514 «3550 - 0350 1.0008
#3250 -0971 0600 <4760 1.0000
«3560 «1093 0650 «7620 1.0000
3750 «1157 «0700 «9530 1.0000
«4000 1429 «0750- «3840 1.0000
« 4250 $1693 .0800 1.0000 1.0000
«4500 «2006 « 3850 <3840 1.000¢0
4750 « 20kt «1000 + 9530 1.0000
«5000 «1942 +1050 « 7940 1.0030
5250 1852 «1130 «7620 1.0000
«5500 «1725% «1200 «6820 1.0000
«5750 «1719 #1250 «5550 1. 0000
«6000 16686 «1300 <4760 1.006C
«6250 «158% «1350 <4450 1.0000
«6500 «1511 «1450 +3600 1.0000
«6750 e 1442 »1550 «2540 1.0000
«7000 «1369 «1650 «2060 1.0000
7250 «1302 «1700 «1590 1.0000
«7500 «123% «1750 « 0950 1.0000
« 7750 «1171 «1800 «0%00 1.0000
+8000 «1107 1850 +0240 1.0000
«8250 <1048 «2300 « 0100 1.0000
«8500 « 0988 «2950 <0030 1.0008
«8750 « 0939 «2000 «0220 1.0000
8000 « 0889 +2000 ] 1.0000
«93250 «0862 «2000 0 1.0000
«3500 «0835 «2050 ] 1.0000
«9750 «0791 «2080 Y 1.0000
1.0000 « 0746 +2100 0 1.0000

B0 (N/SQACM)
3.150000E-05
1.020000E-04
2.827000E-04
5.826000E-04
7.104500E-04
8.099000E<0L
1.0747506-03
1.354400E-03
1.705100E-03
2.044000E-03
2.039100E-03
2.092760E-03
2.070000E-03
2.148750E-03
2.165300E-03
2.141100E~-03
2.130950E-03
2.23510GE-63
2.258850E-03
2.213400E-03
2.161250E-03
2.107806E-03
2.047950E-03
3.033200E-03
2%914500E-03
1.878000E-03
1.778G00E-03
1.7240090E-03
1.711756€E-03
1.645280E~03
1.566600E-03

BO (W/SQCH)
3.150000€-05
1.020000E~04
2.827000E~04
5.826000E~04
7.194500€~04
8409900 GE~-04
1.074750€-03
1,354400€-03
1.705100€-03
2.044000E-03
2.039100E-03
2.092760E-03
2.070000€-03
2.148750E-03
2.165300£-03
24141100603
2.130950E-03
2.235100E-03
2.258350E-03
2.213400E-03
2.1612506-03
2.107300E-03
2.0479506-03
3.039200E-03
2.914600E~03
1.878000E-03
1.7780005~03
14724000€-03
1.711750€-03
1.645280E-03
1.5666006-03

BEFF(H/SQCM)
0.
2.040030E~07
2.685650E-05
2.773176E-00
Se413629E-04
7.718347E-04
1.054502E=-03
1.354400£-03
1.677318E-03
1.947932£-03
1.613045E-03
1.594683E-03
1.414740€E-03
1.192556E~03
1.030921€E-03
9.527395E-04
7.9874208-04
5.B77154E-04
4.653231E~04
3.5183(0E-04
2.053187E~-004
8.42325uE~05
4.9153 30E~-05
3.039200E-05
8.7433C3E~0B
4.131600E-05
Ua
0.

0.
0.
u.

BEFF(W/SQACH)
0.
2.040000E~07
2.685650£~05
2.773176E~-04
5.%413623E-04
771834704
1.054602E-03
1.356400E-03
1.6773186~03
1.947332E~03
1.6490L5€E-03
1.5945683E~03
1.54174H08-03
1.192555£-03
1.030921€-03
9.52789%£-04
7.887420E-04
S677154LE~04
4.653231E~00
3.519306E-04
2.053187E-04
8.431230€E~05
4+9153R0E~05
3.U3Q2C0E~0S
8.743800E-06
4.131600E-05
Bl
0‘

Ul
0.
Q.



SATURIN CHECK OUT CASE NO ©

TV ENERGY DATA FOR SIT WIDE ANGLE CAMERA

SATELLITE

MICRONS
«2500
2750
«3000
«3250
«3500
«3750
«4000
o 4250
+4500
4750
«5000
«5250
«5500
«5750
«6000
«6250
6500
«6750
«7000
7250
#7500
«7750
«8000
«8250
«8500
«8750
+8000
«92590
«9500
«97590

1.0000

S DATA

SOLAR
«0070
0204
« 0514
«1093
«1157
«1429
«1693
<2006
«1942
«1852
«1725
«1719
«1666
« 1586
<1511
«Lbb2
«1369
«1302
«1235
<1171
«1107
«1048
0988
« 0339
- 0839
. 0862
« 0835
« 0791
<0746

ALBEDO
0450
«0500
«(550
+0600
0650
<0700
0750
«0800
«0850
<1800
«1050
«1130
+1200
1250
«1300
«1350
«1450
«1550
«1650
«1700
#1750
«1800
«1850
«2900
«2950
+2000
«2000
«2000
2050
22080
«2100

MCR-71-181

Table A-15 (cont)

0

-

(==~ )

SATURN CHECK OUT CASE NOC &

TV ENERGY DATA FOR SIT WIDE ANGLE CAMERA

SATELLITE

MICRONS
«2500
«27590
«3000
3250
«3500
«3750
«6000
« 4250
«4500
4750
«5000
«5250
«5500
5750
«6000
«6250
6500
«6750
«7000
7250
«7500
« 7750
«8000
«8250
+8500
«8750
«9000
«9250
« 9500
9750

1.0000

6 DATA

SOLAR
«0070
«0204
« 0514
. 0971
«1093
«1157
«1429
«1693
2006
2044
1342
«1852
«1725
«1719

‘1666

«1586
«1511
« 1642
1369
«1302
«1235
«1171
1107
<1048
.0988
+ 03939
«08893
« 0862
«0835
« 0791
« Q746

ALBEDO
« 0450
«0500
«0550
«0600
« 0650
«0700
0750
«0800

«0850 -

1060
«1050
+1130
«1200
«1250
«1300
«1350
14590
«1550
«1650
«1700
«1750
«1800
1850
2900
« 2950
«2000
2000
«2000
«20510
«2080
2108

]

1

OO oo o

SENSOR

<0020
«0350
4760
« 7620
«3530
«3840
«0000
e3840
« 9530
«7940
«7620
«6820
«5550
4760
<4450
«3600
«2540
«2060
«159¢0
«3350
<0400
« 0240
.0100
«0030
.0220

SENSOR

.002¢
«0350
«47860
7620
«3530
«9840
0000
«8840
« 3530
«79%0
« 75210
«5820
+» 5550
<4760
4550
«3600
«2540
22060
« 1530
« 0950
+ 0400
G240
«0108
«0030
«8220

A-55

(CAND)

FILTER
1.0000
1.0000
1.0000
1.0000
1.0000
1.0420
1.0600
1.0000
i.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0010
1.0030
1.920230

19080

1.0000
1.0000
1.0090
1.0000
1.0000
1.0008
1.0080
1.0000
1.0000
1.0000
1.0000

(CAND)

FILTER
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
i.0000
1.0630
1.0000
1.0000
1.0000
1.00080
1.000¢
1.0000
1.0G00
1.0058
i.0000
i.0000
1.0000
1.0000
1.6000
1.0000
i.0000
1.0000
1.0000
1. 0000
1.00080
1.0000
1.0000
1.0000
1.0000

BO(H/SQCH)
1.409625E-35
4 .56L500E-05
1.265032E~06
2.607135E~04
3+179264E~0D4
3.626382E~-04
4.796081E-C4
6.050940E~04
7.530322E~04
9.146300E-04
9.124972E-04
9.365101E-064
9.263250E~04
9.615656E~04
9.691955E~04
3.581422E-04
9.534501E~04
1.200207E-03
1.010835€-03
2.9059565C - 06
B.6715345-00
9.4324055-04
9.164576E-04
1.360042E-03
1.304283E-03
Bet0ULOS0E~04
7.956550E~-04
?.714300E-04
7.660081E~04
7.,362628E~04
7.010535E-04

BO(H/SQCM)
1.031525£-05
3.340500E-05
9.258425E-05
1.908015E~04
2.326724E~04
2.652422E~04
3.509981E-04
45.435660E-04
5.584202E-04
6.694100E~04
6.678052E-04
6.853789E~04
6.779250E~04
T.037456E-04
7.0632983E~ 04
7.042102e~04
T.175361E~04
7.319952E~04
7+397734E~04
7.248885E~04
7.078034E-04
6.303045E~ 04
6707036504
3.953330E~04%
3.545315€-04
6.150450E-04
5+322953E~04
5.646100E-04
5.605981E~04
5.388232E-04
5¢130615E~04

BEFF(H/SQCM)
9.129000E-08
1.201328E-65
1.2640996E~04,
2.422593E~04
2.453360E-04
4.71934L4E~04
6.06034L0E~CL
7.508237E-C4
8.71690KE~04
7 .245223E-04
7.136207E~00
6.317536E~04
5¢336633E~04
4.613371E-04
G 263723E-C4
3.529620E~04
2+540526E~04
2.082321€E~-04
1.574339E-04
9.1383148-05
3.772962E~05
2.+183438E-05
1.360342E=-05
3.312850E~08
1.848891E~05
0.

3.
n.
‘30
0.

BEFF(W/SQCH)
O«
6.681003E-03
8.7985504E-56
3 .082151E-05
1.772363E-04
2.527759E~04
3.453322E-04
4,4356605-C4
5.4943855E-04
642794L77E-00
5,.,302374E-04
54222587E-04
4.6234435-04
3 .9655228-04
3.375260E~04
3.126386E-04
2.5831%ye~046
1.859269%E-34
1.523933E~C4
1.152573E~06
67241 83E-C05
2.761213E~05
1.609583E~05
9.953383e~05
2.853534E-06
1.353099€E~05
0.

0.
G
0.
0.



SATURN CHECKX OUT CASE NO 6

TV ENERGY DATA FOR SIT WIDE ANGLE CAMERA (CAND) -
SATELLITE 7 DATA
MICRONS SOLAR AL8EDO SENSOR FILTER BO(W/SQCM) BEFF (H/SQCM)
»2500 «0070 «0450 [ 1.0000 2.953125E~05 .
«2750 0204 «0500 0020 1.0000 9,562500E~05 1.912500E~07
«3000 « 0514 «0550 0950 1.0000 2.650312E~04 2.517797E~-05
«3250 «097% <3600 4760 1.03800 S.461875E~04 2.599852E-04
«3500 «1093 « 0650 « 7620 1.00008 6 .660469E~04 5.075277E~-D4
«3750 «1157 Q700 3530 1.0060 T«592812E~04 7.235950E-04
«4000 1429 «0750 «9840 1.0000 1.004766E-03 9.886394E~04
4250 «1693 «0800 1.0000 1.0000 1.269750€-03 1.269750E-03
4500 «2006 «0850 «3840 1.0000 1.598534€-03 1.572955€-03
«4750 02044 «1000 « 9530 1.0000 1.916250€-03 1.826186E-03
«5000 «1942 «1050 «7940 1.0000 1.911656£-03 1.5178556-03
5250 «1852 +11380 « 7620 1.000¢0 1.9561962E-03 1.495045E~03
«5500 «1725 «1200 6820 1, 0000 1.940625E~03 1.323506E-03
«5750 «1719 «1250 «5550 1.0080 2.014453€-03 1.118021E-03
«6000 + 1666 «1300 <4760 1.0000 2.030437E-03 9.6564382E-04
«6250 «1586 «1350 <4450 1.0000 2.007281E-03 8.9324L2E~00
+6500 «1511 <1450 23600 1.0000 2.054046E-03 7.354456E-04
«6750 elb442 «15510 « 2540 1.6000 2.095406E~03 6.322332E~-04
<7000 «1369 «1650 +2060 1.0000 24117672603 L4.3624C04E-06
«7250 «1302 «1700 «1590 1.00040 2.075062E-03 3.299343E-04
«T500 «1235 «1750 « 0350 1.0000 2.026172E-03 1.924863E~04
« 7750 «117% #1800 «0400 1.0000 1.876062E-03 7.904250E-05
« 8000 «1107 «1850 + 0240 1.0000 1.919953E-03 4.607887E-05
«8250 « 1048 +2900 <0100 1.0000 2.849250E-03 2.849250E~05
«8500 .0988 «2850 «0030 1.0000 2.732437E~-03 8.197312E~06
«8750 « 0939 «2000 0220 $.0000 1.760625E-03 3.873375E~05
+3000 «03889 «2000 ] 1.0000 1.666875E-03 ©O.
3250 « 03862 «2000 3 1.0000 1.616250E-03 0.
«95C0 « 0835 - 2050 g 1.0000 1.6064766E-03 0.
«9750 «0791 «2080 1] 1.0000 1.542450E-03 O,
1.0000 « 0746 «2100 1] 1.0000 1.468687E~03 0.
L]
SATURN CHECK OUT CASE NO 6
COMPUT AT IONS FOR MINIMUM PICTURE TAKING INTERVAL
PICTURE STARY TIME (DAYS) = ~1.50000000E+00
PICTURE STOP TIME (DAYS) = 1.50000000E+00
DELTA T REQUESTED (SEC) = 3.00000000E+02
FRAME READ TINME (SECY = 4.00000000E+01
FRAME READ RATE (8PS) = 1.28000000E+05
BULK DATA STORAGE CAPACITY (BITS} = 1.00000000E+09
PICTURE SIZE (BITS) = 5,12000000E+06
BULK DATA STORAGE CAPACITY (PICS) = 1.95312500E+02
BULK CONTENTS IN USE (BITS) = 0.
BUFFER STORAGE CAPACITY (8ITS) = 5.12000000E4086
DATA TRANSMISSION RATE (8PS) = 4,.74000000E¢04
RATE FROM OTHER INSTRUMENTS (B8PS} = 1.00000000E+02
REAL TIME PICTURE RAYE {BPS) = 4,73000000E+04
MINIMUM PICTURE INTERVAL (SEC) = 1.,08245243E+02
MAXINUM PICTURE RATE (PICS/HR) = 3.32578125E+01
MAXIMUM PICTURE RATE (PIC/OAY) = 7.98187500E+02
MAXIMUM NUMBER OF PICTURES = 2394
ACTUAL PICTURE RATE (PIC/DAY) = 2.88000000E+02
ACTUAL NUMBER OF PICTURES = 864
PERIAPSIS STATE VECTOR
~5e41227165E405 9.76506451E+04 -4 .20838463E405
~2.04311973E+01 ~65.14816591E+00 5.32912208E+00

MCR-71-181

Table A-15 (cont)

VIEW FROM INPUT VIEWPOINT
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Table A-15 (cont)
SATURN CHECK QUT CASE NO 6

PLOT INTERVAL = 3 CALC STEPS = 90.00MINUTES
PRNT INTERVAL = 3CALC STEPS = 30.00 MINUTES

TIME INTERVAL FOR CALCULATIONS = 30,00 MINUTES

PICTURE CALC TIMNE (DAYS) TIME (HRS) TIME (MIN)

1 1 ~1.5000000€+00 <~3.,6000000E401 -2,1600000E+03

7 2 =1.4791667E4+00 ~3.%507000€+01 =2.1300J30E+03
13 3 ~1.,4582333E+00 -3.5000000E+01 =-2.1000000E+03
.19 b ~1.4375000£+00 =3.4500000£¢04 =~2.0700000E+03
25 5 =1.4166667E+00 =3.4000000E+01 ~2.6600000E+03
31 6 <-1,3958333£+00 -3.3500000E+01 ~-2.0100000E+03
3?7 7 ~1.3750000E¢80 ~-3.3000000E+01 ' -1,93000005+03
43 8 -1.3541567E¢00 ~3.2500600£+01 ~1.95090305+03
[L] S ~1.33IIIIIIL+00 ~3.2000000E+01 =-1,9200000E+83
55 10 ~1.3125000€E+400 ~-3.1500000€£+401 <=1.830C300E+03
61 11 ~1.,291€667E400 ~3.1000000E+01 =-1.8600000E+03
67 12 =~1,2708333E+00 <-3.0500000E+01 =1.8300000c+03
73 13 -1,2500000E+400 =~3.0000000E+404 =1.8000000E+03
79 14 =1,2291667E+00 ~2.3500000E+01 ~1.77000030E+03
85 35 ~=1,2083333E+400 <~2,9000000E+401 <~1,74000305+03
91 16 =1.1875000E+00 ~2.85000G0€E+01 ~1.7180030E+63
97 17 -1.1666667E+00 =~2.8000000E+C1 =1.56300000E+03
103 18 ~1.1458333E+400 ~2.75000005401 =1.6520000£+03
109 18 ~1,125Q300E+00 ~2.70002005+01 ~1.6200000E+03
115 20 ~=1.1041667E+00 ~2.65000005+01 =-1.5300000E+03
121 21 =~1.0833333E+00 =2.6000000E+01 =~1.5600000E+03
127 22 ~1.062%50C0E+00 <~2.5500C00E+401 <=1.5330000GE+03
133 23 ~1,04165675+400 ~2.5000000E+01 ~1.59C0000UE+D3
138 24 ~1,0208333E+00 ~2.4500000€+01 ~1.4700000E+03
145 25 ~1.0000C00E+00 =-2.4000300E+01 ~1.4490000E+03
154 26 ~9.,791E6BTE-0L =-2.35000005+01 <~1.41G000uE+03
157 27 -9.5833333£-01 -2.3000000£¢01 ~£.3300000£+03
163 28 =-9.3750000E-01 ~-2.2500C00E+01 =~1.3560000E+03
169 29 -9,1666567E-01 ~2.2000000€¢01 =~1.3200000E+03
175 30 ~-8,9583333E-01 ~2.1500000€+01 =1.23200005+03
181 31 ~8.7500700€~01 ~2.1000000£+01 ~1.2500090€+03
187 32 ~-8.5416367E-0L ~2.05030006E+0% =-1.23000005+03
193 33 -8.3333333E~01 ~2.0000P50E+01 =~1.,200006096+03
199 34 =-8.1250000E-01 =1.35000295+01 =1.173000C£403
205 35 ~7.9166667E-01 ~1.3000000E+01 =1.14000008403
211 36 =7.7083333E-01 ~1.8500000E+01 =1.117C3NCE+E3
217 37 ~7.500008005~01 ~1.8000000E+01 <~1,0%000C0E+03
223 38 ~7.2916567E-01 =1.75D0030E+¢61 <=1,0500000£+403
229 33 =7.0833333E-~01 ~1473000C0E401 «1.,0207323€E+03
235 40 ~6.8750C00E~01 ~1.6500000E431 =~9.300C030E402
261 41 =6,6H56667E-01 ~1.6000000E401 =9,.6000300E+402
247 42 ~6.,4582333E-01 ~1,5500000E+401 ~9.3300000E+02
253 43 <~6.,2500000E-01 ~1.5000000E+01 =9.0000000€E402
259 44 ~B,0416667€-01 =1.4500000E+01 <~B.7000000E+02
265 45 ~5,8333333E-01 ~1.40DODOJE+0L =8.4000000E+02
271 46 ~-5,6250000E-01 =-1.3500000E+421 ~8.1000030€+02
277 47 ~5,4166667E-01 =1+3300000E+31 =7.8000030E¢02
283 48 ~5,2083333E~01 =1.2500000E401 =7.5000030E+02
289 49 ~5,000C00G0E-01 =1.2000000E+01 ~=7.2003000E+02
295 50 =4,7916667E-01 =1.1500000E¢31 ~6.8300000E+02
301 51 ~%4,5833333E-01 ~1.1000000E¢01 ~6.6000G0605+02
307 62 ~4.3750300E~01 ~-1.0500000€+01 =56.3000000E+02
313 53 ~4.,1666667E-01 ~1,0000000E+01 <=-6.0000000E+02
319 54 ~3,9583332E-01 <=9.5000800E¢00 ~5.7000000£¢02
325 55 =3,7500000E-01 ~9.0000000E+00 -5.4%000080E402
331 56 «3.5416667E-01 ~-8.5000C00E+00 ~5,1003000E+02
337 57 ~3.3333333E~01 ~8.0000C0GE+00 ~4.B00C0000E+02
343 58 =3,1250000E-01 «7.5000000E+00 =~4.50030030E+02
349 59 ~2,9166667E~01 ~7.0000J00E+00 =-4.2000000E+02
355 60 =~2.7083333E~01 ~6.5000GDDE+0C =-3.900000uE+02
361 61 =2.5000060E-01 =-6.0000000E+0C =~3.6000000E+02
367 62 =2.2916667€-01 =5,5000000E+0C =3.3000090€+02
373 63 ~2.0833333E-01 «5.0000000E400 =~3.0300000E+02
379 64 ~1.8750000E-0% ~4,5000000E400 =~2.7030000E+62
385 65 ~1.6666667E-6G1 -64.3000000E400 =2,400200905¢02
391 66 ~1.4583333€-01 ~3.5000000E£400 =-2.1000000E+02
397 67 =1.2500000E-01 ~3.0000330E+00 =~1.800300CE+02
403 68 ~41,0416667E~04 =2.%000000E5+00 =-1.5300003E+02
&09 69 ~8,3333333E~02 -2.0000000E+30 =-1,2030000E¢02
415 70 -6.2500000E~02 =~1.5GC0006E+00 =9.0000000E+01
421 74 -4,1666667€-02 ~1.0000000E402 ~6.00000005401
427 72 <-2.0833333E-02 <-5.0003000E-03% ~3.0300000E+04
&33 73 =7.1054274E-15 ~1.70530626E-13 ~1.0231815E-11
439 7%  2.,0833333E-02 5.0000000E~01 3.0309700E+02
445 75 4.1666667E-02 1+0300000E¢00 6.0300000E+91
451 76  6.2500300£-02 1.5000003E+00 9.00094308+01
457 77 B.3333333E-02 2.0000000E+00 1,20000600E+02
463 78  1.0416667E-01 2.,5000000E400 $.5000000E+02
469 79  1.2500000€-01 3.0000300E+80 1.8000000€E¢02
475 80 1.4583333€-01 3.5000000F¢00 2.1000000E%02
481 81 1.6666667E-01 4.G000000E4+00  2.4J3N000E402
487 82 1.8750000E-01 4.5000000E6+00  2.7000006E+02
493 83  2.0833333£~01 5.00000U0E¢00 3.0000000E+02
499 84  242916667E-01 5.5000000€+00 3.3000000E¢02
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505
511
S17
s23
529
535
543
547
553
559
565

s77
583
583
595
601
607
613
619
625
631
637
643
649
€55
664
667

679
685
691
697
703
70g
715
721
T27
733
739
745
751
757
763
769
775
781
787
793
793
805
811
817
823
829
835
sul
847
853
859
865

MCR-71-181

Table A-15 {concl)

85  2.5000000¢-01

86  2.7083333E-0%

87  2.9166667€-01

88  3,12563006-01

89  3.,33333336-01

90  3.5416667E-01

91 3.7500000E-01

92  3.9583333£-01
93  4.1666667E-01

9%  4,3750300E-01

95  4.5833333£-01

96  4.7916657E-01
97  5.0000000E-01
98  5,2083333E-01

93  5.4166667E-01
100 5.6250303E-01
101 5.8333333E-01
102  5.0416567E-31
103  6.253C200€-01
104  6.4583333E-01
105 6.6656667E-01
106 6.8750000E-01
107  7.0833333E-01
108  7.2916567E-01
109  7.500010CE-01
110  7.7083333E-01
111 7.9166667E-01
112 8.125C000E-01
113 8.3333333£-01
114 8.5616567E-01
115  8.7500300E-01
116  8.9583333€-01
117  9.1666667E-01
118  9.3750000£-01
119 9.5832333E-01
120  9.791€667E-01
121 1.0000000E+DD
122 1.0208333€+00
123 1.0416567E+00
124  1.0625000£+00
125  1,0833333E+90
126 1.1061567E+00
127 1.1250200€+00
128 1.1458333E+00
128 1.1666667E+00
130 1.1875000E+00
131 1.2083333E+00
132 1.2291667E+10
133 1,2500000E+00
134 1,27C8333E+00
135  1.2916567E400
136 1.3125300E+00
137 1.3333333E%00
138 1.35415576+400
139 1.3750300£+00
140 1.3958333E400
161 1.4166567E400
142 1.4375000E+00
143 1.4583333€+480
146 1,4791667E400
145  1.5000000E+00

6.0000300 € +00
6.5000000E+00
7.0000000€+00
7.5000C00€+00
3.0080000E+00
8.5000000E+00
9.0000000E+00
9.5000000€ +00
1.0000000E+01
1.3506000€+01
1.1000900E+01
1.1500030€+401
1.2000000€ +01
1.2500000E4+01
1.3000000E 01
1.3500300€+01
1.4000000E+01
1.4500000€+01
1.5000000E 01
1.5500000E 01
1.5000000E+01
1.6500300E+01
1.7000000E+01
1.7500000€401
1.8000000€+01
1.8500000E+01
1.9000CO0E+6L
1.9500C00E+01
2.0000000E+0
2.0500000€+401
2.1000900E+01
2.1500000E¢01
2.2000C00E+01
2.2500000E+01
2.3000305€+01
243500000€+01
2.4000000E+01
2.4500C00E+01
2.5000000€+01
2.5500C026 401
2.600099GE+01
2.6550000€¢01
2.79G9030E+01
2.7503000E+01
2.8000030E401
248500 CC0E+TL
2.3006000C+01
2,9500080E+01
3.0000000E+01
3.9500C00E+01
3.1000D00E+02
3.1500000E£+401
3.2000000€+84
3.2500000E+01
3.3000500E+01
3.3500000E401
3.4000000E+01
3.4500300€ +01
3.5000C00E+01
3.5500000E+01
3.6000000E+01

SATURN CHECK OUT CASE NO 6

5IT WIDE ANGLE CAMERA

EXPOSURE TOO HIGH

EXPOSURE TIME REDUCE

EXPOSURE IS 1.704E~
CHG i

EXPOSURE YIHE SET TO

REQUIRED FILTER FACT
CHG 1

VIEW FROM SPACECRAFT

A

(GAND)

3.60000005+0G2
3.39000000E+402
%,2000000£¢02
4.53000J0E+02
4.33008000E+02
S.103C000E¢02
5.4000000E¢02
S.7000Q00E+02
6.,0300000E+02
5,3020000E402
6.6000000E+02
6.3300000E+02
7.2030000E+02
7.5000000E+02
7.8000000E+02
8,1000000E+02
8.,4000000E402

8.7000000E+02,

9.0000000E+02
S.3000000E+02
9. 6300000E+D2
3.3000000E+02
1.0289000€+03
1.05000005+03
1.0350830£+03
1.1100200£+03
1.1420000E+03
141730300E+03
1.,200400GE+03
1.2330030E+03
1.2600000E+03
1.2330000E+03
1.3290000E+03
1.3500003€E+03
1.3800000€E+03
1.4100000E403

"1.4400330E+03

1.4700000E+03
1.5000000E+03
1.53500030E+03
1.5630000€E+403
1.5333000E+03
L.820C03CE+03
1.650000GE+03
1.6300030E+03
1.7100006E+03
174304308463
1.,7730090E+03

1.8300020€+903°

1.33000008+03
1.86000008+03
1.,3330000E+03
1.9200030E+03
1.95803030E+03
1.9300300E+03
2.0100900E+03
2.04000005+03
2.070C0000E+03
2,1300000c+03
2.13230030€+403
241600000E+03

3.258E~03 (ERGS/CM**2)
D 10 S,221E-05 SEC

03 (ERG/CM**2)

0.1 HILLISEC

OR IS 1.915€+80

-58
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b. OQutput Data - The tabular outpuﬁ is given in Table A-16
for select frames before, and after, closest approach.

The graphic output consists of the geometry of the frames
mentioned above (Fig. A-12), an overview of closest approach (Fig.
A-13), summary cone and clock plots (Fig. A-14), and a complete
set of analysis frames (Fig. A-15 and A-16).
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SATURN GHECK OUT CASE NO 6

PICTURE NUN2ER

PLANET SRTURN
RANGE KMy =
CONE  IEG) =
CLOCK (DEG) =
PHASE (OES5) =
OIAM  (DEG) =

37

2.28133755E+06
153.18
225.00

23.11

3.03

RESOLUTION OF PLANET

CENTER =
L1 =

222.09 XM/PIXEL
228,05 XM/PIXEL

INSTRUMENT OATA FOR PLANET SATURN

RESOLUTION AT SPECIFIED LOCATION =
SKEAR OUE TO RELATIVE VELOCITIES
SMEAR DUE TO S/C ATTITUDE RATES

MCR-71-181

=4 DAYS 9 HRS ¢ MIN TO ENCOUNTER

SATELLITE RHER
RANGE (X¥) =
CONE  (DEG) =
CLOCK (DEGE =
PHASE (DE6) =
SIAK (JEG) =

Table A-16 Case 6 Tabular Qutput

2,5381 9593E+06
15407
222.89
12.35
«23

J0

26464851, 937

(PICTURE CENTEREG AT <1.23 DEG LAT 231.66 DEG LONG )

08JECY MOTION FROM ALL SDURCES <03
NUMBER OF PIXELS SHEARED

EXPOSURE YINE FOR ONE-HALF PIXEL SHEAR

222409 KH/PIXEL
8,09 XM/SEC
313.52 XM/SEC

«B0014 PIXELS

EFFECTIVE RESOLUTION WITH SHMEAR
AY SPECIFIED LOCATION
AT SUBSPACECRAFT POINT
AT LINB OF TARGET 80dY

EXPOSURE TIME FOR SIT WIDE ANGLE CAMERA

POKER DENSITY
POWER DENSITY
EXPOSURE

= Q

1.7143E-03

PERCENT OF DYNAMIC RANGE

DIGITAL NUMBER OF EXPOS = 213 (OF 256 LEVELS)

222.1 XM/PIXEL
22243 XKM/PIXEL
228.1 xM/PIXEL

(CANDY =

349,985 MILLISEC

ERGS/SQ CM/SEC AT LENS
1. 71436401 ERGS/SQ CH/SEC ON SENSOR

ERGS/SQ CN

85.660

ONE DIGETAL NUMBER EQUALS 7.7812E-36 ERGS/SQ CM

NUMBER OF PICTURES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS 300.8 100.0 50.0 10.0
PLANET 37.0 0. 0. T
SATELLITE & 37.0000 37.0000 37.0000 37.0000
SATELLITE 2 37.0000 LR Ge Q.
SATELLIVE 3 37.3009 8. O 0.
SATELLITE & 37.0008 O 0e 0.
SATELLITE 5 37.9%00 'Y Qe 0.
SATELLITE 6 37.0000 D. '} 0.
SATELLIYE 7 Qe [ D) 0. 0.
SATELLITE DATA

NUM RANGE (XM} PHASE (DEG) CONE (DEG) CLOCK (DEG)

1 Qe 0. 0. 0.

4 2.43905148E+06 20.63% 155.63 224486

3 2.23830930€+06 17.30 159,00 223.88

& 2.57570823E+06 23.36 152. 83 225.49

S 2.11313188E+06 14.52 161.87 222. 8%

6 2.53819693E406 12.35 164,07 222489

7 3.51807200E+06 20.54 155.66 225.71

NUK EARTH=-SAT-S/C ANG SATELLITE ANG DIAN

b 8 L G

2 2.06100867E+01 1.198064104E-02

3 1.73015552E401 1.63325580E~02

L] 24 33643558E+01 2. 26395635E~02

s 1.451535L47E+08 2461315356E-02

6 1423509503E404 3.16U2785LE~02

7 2.05350033€+04 7.94763230E~02

«100 MILLISEC

RESOLUTION (XK/PIX) DATA FOR SATELLITES

Nt

NMONEWN-

RES ALONG RADIUS VECTOR

G,

2443879652E¢02
2.23798933€+02
2.57519823E+02
2.11268692E+02
2.53743638E+402
J.51563206E+02

SHEAR OATA FOR SATELLITES

SHEAR DUE To
VEL (KH/SEC)

SMEAR QUE YO
S/G (KN/SEC)

RES AT SATELLIYE LINS

NUHBER QOF
PIXELS SMEARED

3.

2.439051S1E+402
2.23330931€402
2.57570823E+02
2.11313187E402
2.53819688E402
3.51007121E402

TINE YO SMEAR
172 PIXEL (SEQ?

8. €. [ 2% 1 2
1443468796 E401 3.72675942E+02 1.51878327E~04 3.29210895E-01
J.08159666E400 J.75876L40E402 1.556612523E~04 3.008097490€~01
1.56226746E401 3.60324727E002 1.39206303E~04% 3.590243%3€-01
&.76103655£+00 3,01034637E402 1.73361374E~0% 2.79545163E-01
$.17315803E¢00 4.80976805€E+02 1.58L61648E~04 2.65305963E-01
B.14138711E€400 5.38191636E+402 1452330088E~04 3.28105328E-01
VIEW FROM SPACECRAFT
A-60
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SATURN CHECK OQUT CASE NO 6

PICTURE NUNIER

289

PLANET SATURN

RANGE
CONE
cLoCxK
PRASE
oxaM

M3

(OEG)
26
{DEGY
{IEG)

= 9.51764932E+05

= 136,89
® 204.49
2 40,410
= T.28

RFSCLUTION OF PLANET

CENTER =
M8 =

89,14 KM/PIXEL
34.98 KH/PIXEL

MCR-71-181

Table A-16 (cont)

0 DAYS 12 HRS 0 MIN TO ENCOUNTER J0

SATELLITE RMEA
T 1.45998634E+06

i
INSTRUHENT JATA FOR PLANET SATURN

RESOLUTION AT SPECIFIED LOCATION =

SHEAR QUE TQ RELATIVE VELOCITIES 7.9
SMEAR QUE TO S/C AYTITUDE RATZS 88.9
OBJECT MOVION FROM ALL SOURCES «0

NUK3ER OF PIXELS SHMEARFD

EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR

RANGE
CONE
cLocK
PHASE
DX AM

(€41

(0EG)
(JEG)
(0EG)
(DEG})

(PICTURE  CENTERED AT

7 KM/SEC
8 KM/SEC
1 XH

«00010 PIXELS

EFFECTIVE RESOLUTION WITH SYEAR
AT SPECIFIED LOCATION
A1 SU9SPACECRAFT POINT
AT LIMB JF TARGET BODY

83,1 KM/PIXEL
49,1 KM/PIXEL
9%.9 XM/PIXEL

* 142,140
=z 211.32
T 34,81
b 05

89.14 KH/PIXEL

479,545 MILLISEC

~15.9% DFG LAY

EXPOSURE TINE FOR SIT WIDE ANGLE CAMERA

POWER DENSITY
PONER OINSITY
EXPOSURE

=0
= $,773I6E+04
= 1.7736€-33

(CAND} =

+108 MILLISEC

PERCENT OF DYNAMIC RANGE = 88.633

DIGITAL NUN3ER OF EXPOS

ERGS/SQ CM/SEN AT LENS
ERGS/SN CH/SEC ON SENSOR
ERGS/SQ CM

226 (OF 256 LEVELS)

ONE DIGITAL NUMBER EQUILS 7.7312E-08 ERGS/SY CH

NUM3ER OF PICTURES WITH REISOLUTION SETTER THAN

RZSOLUTION LEVELS

PLANET

SATELLITE
SATELLITE
SATELLITE
SATELLITE
SATELLITE
SATELLITE
SATELLITE

NGO E W

300.0

289,10

289.0000
289.3000
289.03080
259,500
2%%9.2079
289.0000
151.,0000

SATELLITE DATA

.

N

NPV E N E WOV G
x

RANGE (XM)

0.

1019250185406
8,93709732E405
7.08269117€+405
1.3045638772¢06
1.45998684E406
2.16328630E406

100.0

Zhb0452,.812

226.49 DEG LONG )

500 18. % KH/PIXEL
19.0 G Pe
289.0000 2589, 00100 289.00¢00
2. Q. G
13.0038 O G
«3.0000 8. L
[ 9. G.
Oe [N t.*
0. 0. Qe
PHASE (DEG) CONE (DEG) CLACK (DEG)
3. G, o.
30.85 146,76 200.31
54.27 122.717 €08.10
51.92 125.54 205,23
33.74 143,34 208,61
34,88 142.10 213.32
36.63 133.95 217.43

EARTH~SAT=S/C ANG

SATELLITE ANG DIAM

8.

3.08473508E401
5.42654802E+04
5.19173741E+01
3.37445551F 401
3.48135716E401
3.66294122E+01

RESOLUTION (KM/PIX) DATA FOR SATELLITES

NUH

N NL AN

0.

1.04893520E402
B8.93383747€+04
7.07759129€+4014
1.30612479E402
1.45923687E482
2.16034633E+02

RES ALONG RADIUS VECTOR

RES AT SATELLITE LInB

2.865689651E-02
4.103043576~02
8.25136101€~02
3.90831693€E~02
5. b951655TE~(2
1.292049403€E-01

0.

1.01925017€E+02
5.93709589E+401
7.08269345E¢01
1.30456972E+02
1.4599%670E+02
2.16328496E+02

SMEAR DATA FOR SATELLITES

SHEAR QUE TG0
VEL (KM/SEC)

O

1.09963379£+401
1.46365767E421
1.£18031835+3¢
1.62424327E+01
1.54669222E¢01
1.32932331€¢01

SMEFAR DUE

10

S7C (KH/SEC)

O«

1.40863425E402
646423734 028904
7409397433€401
1.44651572E¢02
1.47027174E402
1.76877403E+02

VIEW FRON SPACECRAFY

NUMBER OF
PIXELS SMEARED

Qe

1.30461567E~00
6.69559141E~05
3.690132415€-08
1.02710704E-04
9.38831830E-05
78453 4A70E-05

A-61

TIME TO SHIAR
172 PIXEL (SEC)

0.

3.43254632E-01
7.£3397522E~ 01
54153780797 ~01
4.863041755-C1
5.32576711£-01
6.37336550€~01

o



SATURN CHECK OUT CASE NO 6

PIGTURE NUMBER

PLANET SATURN

RANGE (xd)

CONE  (DEG)
CLACK (DEG)
PHASE (DEG)
DIAH  (DEG)

=
=
=
=

415

4.66786399E+05
86,46
182.45
92,19
1h.87

MCR-71-181

Table A-16  {cont)

0 DAYS L HRS 30 MIN YO ENCOUNTER

SATELLITE ®HER

RANGE
CORE
cLocK
PHASE
[ 34 1]

(1.4, ] I
¢OEG) = 102.77
(DEG) = 205.93
(DEG) = T4.37
tOEG) = «09

8.88154877E+05

RESOLUTION OF PLANET

40.64 KM/PIXEL

46429 KM/PIXEL
INSTRUMENT QATA FOR PLANET SATURN

CENTER =
Lins =

RESOLUTION AT SPECIFIED LOCATION =

SHNEAR OUE TO RELATIVE VELOCITIES
SHEAR DUE TO S/C ATTITUDE RATES
OBJECT MOTION FROM ALL SOURCES
NUMBER OF PIXELS SMEARED

EXPOSURE TIHE FOR ONE-HALF PIXEL SMEAR

EFFECTIVE RESOLUTION WITH SMEAR
AT SPECIFIED LOCATION
AT SUBSPACECRAFT POINT
AT LIN8 OF TARGET BOOY

EXPOSURE TIME FOR SIT WIDE ANGLE CAMERA

POMER CENSITY
PONER DENSITY

JO 2444453.250

(PICTURE CENTERED AT <31,5% DEG LAT 219.03 DEG LONG )

42,41 KM/OIXEL
19.10 XM/SEC
111.0% XM/SEC

01 XM
+00027 PIXELS

1864521 MILLISEC

4244 XM/PIXEL
40.6 KM/PIXEL
46.3 KM/PIXEL

(CANDY =

ERGS/S2 CM/SEL AT LENS
ER3S/8) C4/SEC ON SENSOR

EXPOSURE

PERCENT OF OYNAMIC RANGE = 79.706
OIGITAL NUMAIER OF EXPOS =

x 1, 5957E+01
= 1.5957E-03

ERGS/S2 CH

204 (QF 256 LEVELS)

OHE DIGITAL NUMBER EQUALS 7.7812E~06 ERGS/SQ CM

NUMBER OF PICTURES HITH RESOLUTION SETTER THAN

RESOLUTION LEVELS

PLANETY

SATELLITE
SATELLIYTE
SATELLITE
SATELLITE
SATELLITE
SATELLITE
SATELLITE

N E -

SATELLITE DATA

RUM

NPAVMPGNR

&

NN W

RESOLUTION (KN/PIX}

«100 MILLISEC

300.0 100.0 50.0 10.0
415.90 145.0 37.0 B
415.0000 415,0000 415.0000 415.0000
415.3300 115.0036 Qe G
515.0000 132,000 67,0000 0.
4%15.0000 169.0038 85.0300 0.
415.00060 61,0000 Se Q.
415.0000 31.0000 0. Q.
277.9000 g. Qe G

RANGE (XM) PHASE (DEG) CONE (DEG) CLOCK (DEG)
0. Qe 0. 2.
$+.92551824E405 102.36 75.56 192,50
3.49324210E+05 96.94 83.91 152.980
3.45013617E405 38,26 93,28 143,95
T«71910084E405 83,35 93.36 202.78
8,83154L877E4QS 74,37 102.77 205,93
1.50660531E¢06 55,38 121.39 21340

EARTH-SAT~-S/C ANG SATELLITE ANG OIAM

0.

1.02366226E+02
9.69368172E+0¢
8.82411614LE01
8.39524234E401
T.43731142E+404
5.53807945E+01

DATA FOR SATELLIYES

0.

4.93135744E-02
1.06973025€-01
1.69389594E-01
6.60611224E-02
3.0315L613E-02
{.85585119E-01

VIEN FROM SPACECRAFT

L L RES ALONG RADIUS VECTOR RES AY SATELLITE LINS

1 g. de

2 5.9229683LE401 5.92551779E+01

3 J.49001216E401 3.49321070E+01

L) 3545036235404 3.450132u0E402

s T«T14865097E+ 01 T.71903363E+91

(3 8.87454892E4018 3.88154616E+01

7 1.504165304E¢02 $.50660336E402
SMEAR OATA FOR SATELLITES
SHEAR OUE YO SMEAR DUE TO HUMBER OF TIME TO SMEAR
VEL (XMW SEC} S/C {KM/SEC) PIXELS SMEARED 172 PIXEL (SEC)
0. Qe 0. 0.
3.50135632E+01 1.52714930E+ 02 2.5109 74 81E~04 1.98880319E-01
$.16053585E401 1.03718754L8402 2.3367151LE-0% 1.67437399E-01
1.09329373¢8+01 1029622695032 2.91840535€ 04 1.713263828~01
2934893998408 1.435902792£+92 1.764381507E -84 2.86727651£-01
2.58403203E+401 1427477559502 1.32037345E-00 3.78680743E-01
$.80131014E¢08 8.26309939E+01 §.50349365E~05 $.41024915E+00

A-62

KH/PIXEL
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SATURN CHMELK OUT CASC NO 6

PICTURE N

PLANET Sa
RANGE (KM
CoNE e
CLack (0€
PHASE (JE
[+} £ 1 I V1

RESOLUYIO
CENTER =
Lins =
INSTRUMEN

RESOLUTIO

NUMBER OF

MCR-71-181
Table A-16 (concl)

J0  2WLkWbSu.687

UM3ER 629 T QAYS 8 HRS 59 MIN TO ENCOUNTER

TURN SATFLLITE RHEA -

) = 2.28133755E+06 RANGE (XM) =z 2.76709249E+06

G) = Zh.ib CONE  (DEG) = 19.81

G) = 49,91 CLOCK (0E5G) = 49.693

G} = 15%9.29 PHASE (DEG) = 1563.91

G} = 3.03 OI&N (DEG) = «03

N OF PLANET - T
222.09 KM/PIXEL
228405 XN/PIXEL

T DATA FOR PLANST SATURN (PICYURE CENTERED AT 3. 96 OEG LAT 326.54 DEG LONG )

N AT SPECIFISO LOCATION =
SMEAR OUE TO RELATIVE VELOCITIES
SHEAR QUE TO S/C ATTITUDE RATES
BAJECT ROTION FROM ALL SOURCES

PIXELS SMEARED

227.05 KM/PIXEL
383 KM/SEC
362.75 KM/SEC
<04 KM
«00916 PIXELS

EXPOSURE TIME FOR ONE~HALF PIXEL SMEAR J12.167 MILLISEC

EFFECTIVE RESOLUTION WITH SHMEAR

AT SPECIF

Ied LoCATICN

AT SU3SPACECRAFT POINT

AT LINR O

EXPOSURE TIME FOR SIT wI0E

POMER OEN
POWER 0B
EXPOSURE

PERCENTY OF DYNAMIC RANSE

F TARGETY BnIY

SIty = 0
SITY = 6.
=z &

DIGITAL NUMAZR OF EXPOS
AL NUMBER EQUALS 7.7312E-06 ERGS/SQ CM

ONT DIGIT

227.1 KM/PIXEL
222.1 XM/PIXEL
223.1 KM/PIXEL

ANGLE CAMERA (CANDY =
ERUS/SQ CM/SEC AT LENS

«300 MILLISEC

2487E+30 ERDS/SQ CM/SED OM SENSOR
2L3TE=J4

ERGS/7SQ CM

38.967
73 (OF 256 LEVELS)

NUMIER OF PICTURES WITH RESOLUTION SETTER THAN

RESOLUTIO

PLANET

SATELLITE
SATELLITE
SETELLITE
SATELLITE
SATELLITE
SAYELLITE
SATELLITE

M LEVELS 309.0 100.8 50.0 1.0 KM/PIXEL

829.3 225.0 109,.u O.
1 823.000u 829.5000 823, G000 829.0060
2 829.0400 313.0000 f. 0.
3 829.2003 325.0020 175.000D 0.
4 829,600 373.0000 205,0802 Q.
5 329,9400 175.0000 G. 0.
A 829.,0801 16345090 Oe c.
7 691.3500 61,0000 Ge O °

SATELLITE DATR

N RANGE (XM) PHASE (DEG) CONE (IEG) CLOCK (DEG)
1 g, 9. Q. 0.

2 2.19703294£406 155.01 23.75 49.72
3 2.329L9L6 0434 153,52 30.24 49,72
4 2.5712501 28¢5 160,53 23.21 438.74
5 2464755003 4E 153 .51 32.25 43.58
6 276709249547 163.91 19.81 49,69
7 1.303459466¢ 25 168,65 Teas 225.49%
NUMN EARTH=-5AT~5/0 ANG SATELLITE ANG DIAM

1 0. 8.

2 1.55019551€402 4.33001046E-02

3 1.53521652E+02 1.57413108E-02

L3 1.605307¢15+02 2.27283238E-02

5 1.51503316£492 2+05931666E-02

& §$.63310498E¢02 2.83885536€-02

7 1.686L7793E402 1.+66392270E-01

RESOLUTION (XM/PIX) JATA FOR SATELLITES
RES ALONG RAJIUS VECTOR

NUM

P nr e

g.

2.19578397E402
2.32917457E202
2.457074317E402
2.47505539€E402
2.76639254E 492
1.901C1949E¢02

SHEAR UATA FOR SATELLITES
SMEAR QUE T9

SMEAR QUE TO

RES AT SATELLITE L1IMB

NUMBER OF
PIXELS SMEAXED

8.

2.13703396€E402
2.32949465€+22
2.57125912€+02
2.647550035F402
R2.76709245E 402
1.90345793€402

TIME T0 SMEAR
172 PIXEL (SEC)

VEL (XM/SEC) S7C (KM/SEC)
2. De
4.93179578F+80 2.92819503E402
$.227223315+4 190 2e9H10T7LISEHDR

VIEN FROH SPACECRAFT

1477000605401
6.880655915¢C0
1.2682L033500)
1.23638120E498

4.07820928F¢02
2.8ARSTIRIESEZ
4.80005935E4+92
5.09128730E+02

1.34824704E~00
12529607 LLE-DY
1.58212501E=C4
1.15539336£-04
1.728433957E-04
2+66573146E~04

A-63

0.

3.79291578E~01
3.39852764E-01
3.1599€50L9E-01
4,31630253E-01
2.892042%1€E~61L
1.87565780E-04
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RESOLUTION { CENTER )} (KM/PX) SATURN

RESOLUTION ( CENTER ) (KM/PX) SATELLITE

"

MCR-71-181

TIME FROM ENCOUNTER (DAYS)

fig. A-15 TV Summaries
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7. Case 7

MCR-71-181

a. Input Data - The Saturn input listing, using a narrow-
angle camera is given in Table A-17.

Table A-17 Case 7 Input Listing

.

SATURN CHECK JUT CASE NO 7

6.0500000
6.0000000
800801,.,81
1%5.000000
-141227.14
8976534653
~420838.u7
-20.1311937
~5.1481659
543291219
110.00000
-1.5000000
1.500006G0
5.0000003
5,00000C0
3.0000000
3.0000000
1111111.0

PLANET SATURN

SATEL
DATE

STATEL
STATE?2
STATES
STATEY
STATES
STATES

TITAN (VI)

INSTIDINSTRUMENTY ID (TV,NARROW ANGLE SIT)

TSTAR
TsT0P
DTINST

CALCSTPICTURES PER CALC STEP

DPLOT
OP RNT

°

b. Output Data ~ The tabular output, for a narrow-angle
camera, is given in Table A-18. This output is for the same frame

times as were used for Case 6, which provides a comparison between

the narrow- and wide-angle cameras.

The graphic output consists of the geometry (Fig. A-17) of the
selected frames, and resolution and smear summaries (Fig. A-18).

A-74

60 MIN PER CALC STEP



SATURN CHEGK QUT CASE wu 7
PICTUR NJMIER 37

PLANET SATURN

RAKGE (KM} = 2.2813:/35%E+06
CONE (D2 3) = 153.10

CLOCK (Leud = 225400

PHASE (JES) = 23,41

DIAn  (0EG) = 3.03

RESOLUTION OF PLANET
CENTER = 22,21 KM/FIXEL
Ling = 2c+B81 KM/PIREL

INSTRUMENY DATA FOR PLAJET SATURN

RESOLUTION AT SPECIFIfU LOCATIO
SMEAR QUE TQ RELATIVE VELOCITIE
SMEAR DUE TO S/C ATTIYTule RATES
OBJECT MOTION FrUM ALL SQURCES
NUMBER OF PIXELS SMEARED

EXPOSURE TIME FOx ONC~HALF PIXEL

EFFECTIVE RESOLUTION WITH SMEZAR

MCR-71-181

Table A-18 Case 7 Tabular Qutput

=3 JAYS 3 MRS

SATELLITE RHEA
RANGE (xM} =
CONE  (DEG) = §
CLOCK (DEG) = 2
PHASE (UEG) =
OIAM  (DEG) =

{PICTURE CEl

N = 22421 XM/PIXEL
5 8,09 KM/SEC
$13.52 KM/SEC
09 K4
+4d0352 PIXELS

SHMEAR 344939 MILLISEC

0 MIN TO ENCOUNTER Jo

2.53913593E ¢ dn
54.07
22483
12.35
«03

NTERED AT . ~1.23 QEG LAT

264445849337

231.6% DEG LONG )

AY SPZCIFIED LJCATICN
AT SUISPAZECRAFT PJINT
AT LIMB GF TARGET B0DY

22.3 KM/PIXZL
2243 KM/PIXEL
223 KM/PIXEL

EXPOSURE TIME FOx SIT NARROW AN
POHIR UENSITY = £R53
POWER DENSITY = 6.948(c¢L8 ZRGS
EXPOSURE = 1.73143E-03 ERGS

PERCENT OF UYNZAIC RANSE = 35.8
DIGITAL NJ3ER OF EXPCS = 219
ONE DIGITAL NUMBER EQUALS 7.7381

LE CAMERA (CAND) =
/82 CM/SIC AT LENS
/SQ CM/SIC ON SENSOR
/5Q GH

60
{OF 258 LEVELS)
2E-66 ER35/S2 CM

247 MILLISEC

NUMBER OF PICTUPES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS 30848 ivded 50.0 10.0 KH7PIXEL
PLANET 37.90 37.0 37.0 B
SATELCITE 1 37,0008 37.00339 37.0000 37.0008
SATELLITE 2 37,0306 37.88133 37.0009 '
SATELLLITE 3 37.464890 37.0330 37.0609 ds
SATELLITE & 37.0300 37,3000 37.0000 :
SATELLITE 5 37.4360 37.30136 37.0003 0.
SATELLITE 6 37.0000 37.0000 37.0008 0.
SATELLITE 7 37.3106 37.00332 37.00C3 [ T
SATELLITE DATA
NUH RANGE (KM) PHASE (DES) CONE (DEG) CLOCK (JEG)
3 G 8. 0. 3
2 2.43305148E406 20.61 155,63 224486
3 2423330530E+05 7.3 159.80 223.88
L] 2.57573623E466 23436 152.83 22549
5 2411313138E4C(5 14,52 161.87 222,86
3 2.53819633E+(5 12.35 164407 222489
7 3,51807230E+06 20.54 155.66 225.74
NUM £ARTH-SAT-S/C ANG SATELLITE ANG DIaM
de g,
2,06100867E+04 1,1980u144E-02
< 1.73015552E+01 1.6382588GE-02

NPV E NN

2433643553846

2.26835635E-02

1.451535L7c+01 Re41315956E-02
14235069508 ¢40. 3,16027851E-32
2.G5350033E+068 7.9476323uE-02

RESOLUTION (KM/PIX) OATA FOR SATELLITES

Nun RES &

LONG RADIUS YECTOR

RES AT SATELLITE LINB

1 G 0.
2 2.42879648E001 2443905447E+01
3 2.2379893UE+03 2.23830927E+01
L3 2.57519823£+01 2.57570318E+01L
5 2.11268083Z+¢C1 2¢11313184E401
6 2537426343+ 01 2453319684E+3L
7 3.51563200C+01 3451837115€401
SMEAR DATA FOR SATELLITES
SMEAR Que TO SHEAR DUE TO NUMBER OF TIME TO SHEAR
VEL (KH/SEC) S8 (KN/SEC) PIXILS SHEARED 172 PIXEL (SEC)
g. 0. O 0.
1.43463736E+01 3.72675342E402 37u741517€~03 3.29213%89E-02
3.,04159046E400 J.758754852402 4¢11396374€-93 . 3.00097885E-232
Lek6226740C¢01 Jeoul2u727ELD 3.436228042-33 3.53024387E-32
4e761u3655E 400 3.31089637E+02 4413204 21E-J3 2.7356851861€-32
5447315803k 000 4.80970805E+02 4ebdIUBNBIE-03 2.65303364E-02
8,14138711€000 $.38191636E402 3.76006226E-03 3.28105323€-02

VIEW FRUM SPACECRAFY
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SATURN CHolK
PICTURE NJMHE

PLANET SATURN
RANGE (KM) =
CONE (D3 =
CLOCK (DEG) =
PHASE (0ESG) =
DIAM (DEG) =

RESOLUTLION OF
CENTER =
LINg =

INSTRUFENY DATA FOR PLANET SATURN

QUT CASE NO 7

R 289

9.517649J2E¢0
130,89
2Lb. 49
4lebD
7.28

PLANET
8.91 KM/PIXEL
9.50 KM/PIXEL

MCR-71-181

Table A-18 {cont)

8 02YS 12 MRS @ MIN TO ENCOUNTER J0  2646452.812

SATELLITE RHER

5 RANGE (KM} =  1.45938684E+06
CONE (DEG) = 142.10
CLOCK (DEG) = 211.32
PHASE (DEG) = 34,.81%
DIAM (DEG) = 85

(PICTURE CENTERED AT ~15.88 DEG LAT 226.49 DEG LONG )

-

RESOLUTION AT SPECIFIE) LOCATION = 3491 KM/PIXEL
SHEAR DUE TU RELATIVE VSLOCITIES 797 KHM/SEC
SMEAR BUEL TO S/C ATTLITJIE RATES 88.33 KM/SEC
OBJECT MOTION FROM ALL SOURCES 202 XM

NUM3ER OF PIX

ELS SMEARID

+00230 PIXELS

EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR 47.952 HILLISEC

EFFECTIVE RUSOLUTION WITH SMEAR

AT SPZCIFIEY
AT SUSSPACELR
AT LINB OF TA

EXPOSURE TINE
POKRCIR UENSITY
POKER DENSITY
EXPUSURE

PERCENY OF OY
DIGITAL NUMBE
ONE DIGITAL N

NUMBER OF PICT
RESOLJUTION LE

PLANET

SATELLITE
SATELLITE
SATELLITE
SATELLITE
SATCLLlTE
SATELL 1T
SATELLITE

NOUE e

VIEK FRUM SPACZCRAFT

LOCATION
AFT POINY
RGET B0ODY

8.3 KM/PIXEL
8.3 KH/PIXEL
9.5 KM/PIXZIL

FOR SIT NAXROW ANGLE CAMERA (CAND) = +220 MILLISEC
=g ERGS/ST CM/3EC AT LENS

2 8405302400 ERGS/SQ CH/SEC ON SENSIR

= 1.7736c£~03 ERGS/SQ O

NAMIC RANG 83,633
R OF EXPOS 226 (OF 256 LEVELS)
UMBER EUUALS 7.7812E-06 ERSS/S1Y CM

URtS #ITH |ESOLUTION BITTER THAN

VELS J0ueu 10G.4 50.0 10-0 KM/PIXEL
233,90 283.0 289.0 19.0
243,G400 233.3u30 23949060 283.0030
239,0300 283.38G123 283.0000 0.
289.8300 283,0C3)¢ 283.0600 13.0000
24340300 283, 3000 283,088 43.0033
283.¢)680 283.,0833 289,0000 8.
239,430 283,090 233.,0000 ge
232.3200 283,0030 289,0000 Ce '

SATELLITE DATA

3481357108401
3,962901228 401

$.49416557€-32
1423249403E-02

NUM RANGE (KM} PHASE (DES) CONE (DEG) CLOCK (DJEG)
1 e 0. Ce 3.

2 1.019250183E+¢5 30.85 166476 203.31
3 3.93739732E405 S4e27 122.77 2ud.4C
& 7.08269117¢6+C5 51.92 125454 201.23
5 143004568778 4(5 3374 143,30 208.41
3 14459958684 E¢0n 344818 142010 211.32
7 2416328630E4+(5 36.63 139.95 21T .43
NUM EARTH-SAYT=3/C ANG SATELLITE ANG DIAM

1 Qe [

2 $.084705(32+01 2.86689651£-02

3 5442656813502 4,103C4357€E-02

4 5419178742+ 08 B8.25134101E-02

5 3374655017401 3.90861698E~02

3

7

RESOLUTION (KM/PIX) DATA FOR SATELLITES

LBL} RES ALONG RADIUS VLCTOR RES AT SATSLLITE LIMB

1 Ca 0.

2 1.41899513E+C1 1.U1925015€E+01

3 8.933897325+00 8.33732675E+00

L] 7.077591172+00 7.08258334E+400

3 1430412077401 1.30455370E¢01

6 1445328084001 1.45993668E4+01

14 2.16084020c¢01 2e16323492E+04
SMEAR OATA FOR SATELLITIS
SHMEAR uuc TG SMEAR DUE 19 NUMJIER OF TINZ T0 SMEAR
VEL (KM/SEC) $#C (KH/SEC) PIXELS SMEARED 172 PIXEL (SEC)
0. C. 0. de
1409308329401 1.403436242002 2.37323255€-02 3.83¢54626£-02
PRLTXL DY INR S £a5423756024401 1043122337€-33 7.69397449€~32
1e113u3133E+48 7.0939763324901 2.13415942€-33 5.15973u70€E-02
14620ch 32Tt lenbéb 15722402 2.26205881E-03 4e8630w172E-02

1e500u322264 01
1.324932331Eeu1

1ow7u27174i+02
1.76877303c+902

A-76

2.357845208E-013
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SATuRL CHICK QUT CasE no 7

PICTURE NJM3LR 15

PLAGET SaTuw
RANGE (KM) =
CONg  {0EG) =
CLOCK t0ka) =
PHASE (DTG) =
OXAM  (DEG) =

4.667563490+05
86.4b
132445
32.19
14287

RESOLJFION OF PLANEY

CENTER =
Ling =

“eB3

bel6 XKM/PIKEL
MZFICEL

INSERUMENT DATA FOR PLAWET 3ATURMN

RESQLJUTION AT SPECIFIED LOCATION =
SHEAR DUE TO RELATIVE VILOCITIES
SMEAR DUE TO 3/C ATTITUIE RATES
ORJECT MUTIJIN FK3% atl SOURCES
HUMJER OF PIXELS 3IMLARL)

EXPOSUAE TIMT Fur ONE-HRALF PIXEL SMEAR

EFFECTIVE RESOLUTIIN dlT4 SMIAR

AT 5PICIFLED LOCATICN
AT SUBSPACECRAFT POINT
AT LIM3 OF TARGET B0OY

MCR-71-181

Table A-18 ({cont)

0 Javs

SATeLLITE RHEA
= 3.83154377E935

RANGE (KM)
CONE  (DEG)
CLOCK (DEG)
PHASE (DEG)
OLAM  (DES)

(PICTURE CUNTERED AT -31.54 CES LAT

Walle <M/PIXEL

19,13 <M/SEC
111403 <4/SEC
202 £M
+ 30465 PILELS

4e3 <M/PIXIL
bel MsPIXEL
4.6 KM/PEIXIL

EXPOSULE TIME FOR SIT HRARROW ANGLE CAMERL (CAND) =

POHER DENSITY
POYER UENSITY
EXPO3URE

EIS S LY ATV
1.5957c-03 £RGS/SQ

ERGS/S7]
ZRGS/81)

PERCENT OF QYNAMIT RAN3Z = 79.706

DIGITAL LWJIMBER OF EXPCS

206 (OF

2M/SZC AT LENS

34/S5ZC 0N SENSIR

oM

2556 LEYELS)

ONE JIGITAL NUMBER EwLUALS 7.7812E-L6 ER35/51 CM

NUMBER OF PICTUXES wITH ESOLUTION BLTTER THAN

RESOLJITION LEVLLS

PLANET

SATELLITE
SATELLITE
SATELLITE
SATELLITE
SATELLITE
SATELLITE
SATELLITE

NV E e

3L9.0

wlS.1

415,0000
415.0309
15,0900
15,0300
415,03090
15,0000
415.0900

SATSLLETE DATA

13043

415.8
93150070
134340
413.3033
41543333
41343330
15,0008
41540443

s 102,77
= 205.33
s Ph,37
= «83

13,032 MILLISEC

«174 MILLISEC

L]

1 HRS 30 MIM T2 ENCOUNTER Jo

CONE (DEG) CLOCK (JEG)

0. Qe

75456 132,54
33091 152.90
33,28 143495
33.36 202478
132.27 205.33
121.33 21340

SATELLITE ANG Olam

0.

26ihn53.250

218.03 JEG LCYNG )

5040 10.0 KM/PIXEL

41548 165,0

415.2000 415,3033

515.2003 115,232

“15.0008 139.04802

415.03332 169,30633

415.00082 61,3000

415.Cd03 3t.0G33

415.0000 g,

NUH RANGE (KH) PHASE (DEG)
1 da 0.

2 5,92251824E+05 102436
3 $.433¢1210E4C5 96 « G4
L 3,45013617E¢G5 884,20
s T.71913004E4L5 83,95
@ 843315487 7E+CT Th.37
7 1.50050531E+Cb 55433
NUM EARTH-SAT-S/C ANG

i O

2 1.02364226E402

3 9.693681722+01

L B8+82611618+1]11

5 8.3952623424908

& 7437311620431

7 505380679452+401

RESOLUTION (KM/PIX) DATA FOR SATELLITES
NUM RES ALONG RADIJUS VECTOR

VIEW FRUM SPACECRAFT

4.33335704E-02
10497 3025E~01
1.69333534E€~01
6.60611224E-02
8,03154453E-02
1.85585113E~01

RES AT SATELLITE LIN3

1 g, 0.
2 5432296824E400 5.92551769E+900
3 3.49001211E+00 3.49321066E+30
L3 3.445036172+00 3450132406400
S 7.714b5085E400 7.71303356€+09
& B.87454877E+00 8. 88154601E¢00
7 1.50416531E00ut 1.500560 330401
SHMEAR UAYTA FOR SATELLITES
SHEAR QOUE 10 SMEAR DJE TO NUMBER OF TINE TO SHEAR
VEL (KM/SEC) S/C (KN/SECY PIXELS SMEARED 172 PIXZIL (SEC)
2. G, 0. 0.
3.50135632E401 1.52714330E¢02 e 3727503233 1.98430316€E-02
1163585358401 1433718760664 02 5419481737¢€+-33 1.670L37396E~22
1.03829378E+01 1.023622458+02 $.078v0733E-93 1.7132a373E~02
2+93463333E901 14435932928+ 02 3.33343143E~03 2.36727542E~32
258409293401 1.27477553£+02 2423653035E-403 3.73634737€~02

1.dU83204E40L

84286303939+ 01

A-n
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WR-71-181

Table A-18 {conct)
SATUAY CHECK OUT CASE A0 7 ’

PICTURE NUHBER 429 $ JRYS 8 HRS §9 MIN FO ENCOUNTER JO ZhuhuS54.687
PLAHET SATURWN SATELLITE RMEA

RANSE (KM} = 2,28133755€+05 RANGE XM} = 2,767332W3E+J6

CONE  (QES) = 2u.bb CONE  1DE5) = 19,81

CLACK (DES) = 49,91 CLOSK IDEG) = w93.69

PHASE (0RGL) = 159,29 PHASE (DES) = 163.91

VIAM  (Oea) = 3.03 OIAS (DEG) = «03

RESOLUTION OF PLANET

CENTER = 22.21 KM/PLAEL

LIng = 22431 XKMIPIXEL
INSTRUMENT DATA FOR PLANET SATURN

(PICTURE CENTERED AT 5.96 OEG LAT 326.5% JEG LONG )

RESOLJUTION AT SPECIFIED LOCATION =
SMEAR UUE TO RELATIVE VELOCITIES
SMEAR DUE TO S/C ATTITUJE RATES
ORJECT MOTION FROM ALL SQURCES
HUMIER OF PIXELS SMEAKRED

22.70 KM/PIXEL Lot
3.33 KM/SEC :
352475 KH/SEC
<06 KM
+80280 PEXELS

EXPOSUXE TIME FOR OJNL-HALF PIXEL SHEAR 32.317 MILLISEC

EFFECTIVE RESOLUTION WITH SHMEAR
AT SPECIFIED LOCATION 22.8 KM/PIXEL
AT SUJSPACECRAFT POIMY 22.3 (M/PIXIL
AT LIM3 OF TARGEF 3GQY 2203 <M/PIXZL
EXPOSURE TIME FOR SIT NARKON ANGLE CAMERA (CANDY = #1746 MILLISEG
POWER LENSITY = 9 ERGS/SQ CM/S5EC AT LENS
PAWER UENSITY = 2355453 CM/SEC IN SENSIOR
EXPOSJRE = E€RG3/53 CH

3.592eC+G0
Se 268700

PERCEAT OF DYNAMIC RANGZ = 32,957
OIGLTAL NUMBER OF EXPCS = 73 (OF 256 LEVELS)
ONE OIGITAL NUMDER EUUALS 7.7812E-0> ER3S5/S1 CH

NUMBER uUF PICTURES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS 36d.0 1330.9 5090 13.0 KM/PIXEL
PLANET 323.0 323.90 829.0 32%5.0
SATELLITE 1 329,.090¢C 823,300 829.08640 323.2080
SATELLITE 2 323.0300 3233030 23,0000 313.0090
SATELLITE 3 3429,4333 323,00630 329.,8£03 325.0033
SATELLITE & 32%,3030 82348303 82340000 373.0000
SATELLITE S 329.0308 823.4000 429,000 175.00340
SATELLITE 6 329.0363 323.0000 823,000 163.0033
SATELLITE 7 429.430¢ 423.6080 8232,0000 61.0000
°
SATELLITE DATA

Rus RANGE (KH) PHASE (DEs) CONE (DEG) CLOCK (DEG)

1 [ Q. Ge 0.

2 2.1970389%E¢05 155.01 28475 49.72

3 2,32949463E+(6 153.52 30,24 49,72

& 2.57125312E+(0 1604538 23,21 4971

s 2.47550036E¢CH 151.51 32.2% 43.58

6 2.76703243E+C6 153.91 13,41 43.69

14 1.90345946E+CH 188463 7449 225449

NUM EARTH~-SAT~S/C ANG SATELLITE ANG DIAM

b 3 [ 28 Ge

2 1.55010551£+¢02 1.33001046E-02

3 1.53521652c+02 1.57613108E~02

“ 1.605307€2E+02 2.27288238E~02

L3 1.51509316E+02 2.05391666E-02

é 1.6372104982+02 2.898856836E-02

7 1.63647793E¢02 1.46832270E~01

RESOLUTION (XM/PIX) DATA FOR SATELLIYES

NUM RES ALONG RADIUS VECTOR RES AT SATELLITE LIMB
3 Be 0.
2 20196783945401 2.19703892E+0¢
3 2432917463240 2.329L9L61E401
L3 2.57074312£+03 2457125307€+01
5 2447505534401 2.47550033€+01
6 2476639243E¢01 2.767032%0€+01
7 1.901019465+401 1.90345730€ 002
SHMEAR DATA FOR SATELLITES
SHMEAR UUE TO SPEAR QUE 1O NUMSER OF TIME ¥TO SHEAR

VEL (KM/S5EC) S/C {XKM/SEC) PIXELS SHEARED 1/2 PIXEL ISEC)

0. 0. 0. 0.

4.33179578E+40 2.92813503€+02 2.232837576-03 3.79291572E-02
5.22722331E%0v 2.3107u35E402 2417929572E-03 3.99C52757€-02
1.47764060RC+ 0L 4.378239282+402 2475215222E-03 3.15993504E-02
6.88365591£+00 2.88657G31C+32 2eQ106812365-03 4.31833251E-02
1.26824033E+01 4.30005393€E+02 3.007038 35503 2.89c01277E-22
1.2363812CE+ 01 5.,09128790€+02 4.63652795€-03 1.87565776E-C2

VIEW FRIM SPACECRAFT
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Fig. A-17 Scenes Before and After Closest Approach
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C. MISSION 3

The specific objective of Mission 3 is to provide the data
and guidelines to validate spacecraft configuration, orbital
trajectory, and to complete the science options. Mission 2
validated the imaging analysis capability in conjunction with a
TOPS spacecraft configuration; Mission 3 considers a spinning
type spacecraft, includes particle and field capability, and
treats the orbiter mission.

1. Science Mode

TV characteristics were discussed in previous missions;
therefore, no detail is included here. The particle and field
instruments are modeled at a system level--principally, sensi-
tivity limits and data rate modes ' (Tables A-19 and A-20).

Table A-19 Magnetometer Characteristics

RATE 60 Bits/Sample High Rate 25 Samples/Sec
60 Bits/Sample Low Rate 1 Sample/Sec
SENSITIVITY High 0.02 Gamma
Low 0.2 wamma
RANGE 2.5, 10, 102, 103, 10% Gamma
1, 10 Gauss

Table A-20 Radiation Detector Characteristics

RATE 50 Bits/Sample High 10 Samples/Sec
Low 1 Sample/Sec
SENSITIVITY Electrons 50 kev
Protons 0.5 Hev
RANGE Electrons 0.05, 0.1, 0.5, 1.0, 3, 5, 50, 100 i'ev
Protons 0.05, 0.1, 0.5, 1.0, 5, 10, 50, 102,
103 Mev

2. Trajectory Data

The trajectory represents a 1984 Jupiter encounter with a
subsequent maneuver resulting in an orbit injection. The orbit
chosen yields satellite encounters. The approach and subsequent
inject conditions are as follows:

A-81
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Arrival Date

1 Feb 34

ApproachAAsymptote

VINF (km/sec) 7.26

Approach Asymptote Angle (deq) 129.8

Asymptote Declination (deg) 0.0
Orbit Periapse Angle (deg) 70.68 (Op)
Orbit Period (days) 21.333
Periapse (RJ) 2.255
Apoapse (RJ) 59.884
Orbit Capture Impulse (km/sec) 1.384

3. Case 8

a. Input Data - This case treats a Jupiter orbital mission
with a spinning spacecraft with Pioneer type camera. The input
listing is given in Table A-21; additional camera specifications
are given in Table A~22.

.
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Table A-21 Case 8 Input Listing

JUPITER CHECK OUT CASE NO 8

2 5.0020003 PLANET
3 +s 0000400 SATEL
LY a40201.00° DATE

[ 1.0000CUCE+DL

7 2.25500060 STATEL
8 59.8360080 STATER

9 70.68300¢ STATES
22 110.30000 INSTID
31 ' NAME~-1R
32 “Ge NAME-2
33 -0 NAME-3
34 -0 NAME -4
35 -0 NAME=5
36 25.400000 CHAR=1
37 15,120L000 CHAR=2
40 2.5300000 CHAR-5
(33 2.5000000 CHAR=6
42 560.068050 CAAR~7
&3 500.00000 C4AR~8
4% 5.0000000 CHAR=9
51 1.60006u0
56 12.70000000E~05
61 1.0000000 TSTAR
62 22,000060 1510P
63 720.00600 DTINST
64 -0
65 “0o
€6 2648,00800 BITRAT
67 64,002000
68 15000600
69 1.0300000 CALCST
81 1.0006G000 oPLOY
82 1eu0006U3 DARNT
86 15,000000 SATRNG
[:11] 1111111.0,

98

JUPITER CHECK OUT CASE NO 38
XZ(X) VALUES IN STORAGE

1 o o, 2 1 5.0060000000£+00
3 1 4.00350003G0E+00 4 1 8.4020100000£+05
5 o 0. & 1  1.,000080008CE+01
7 1 2.25500060000E+00 8 1 5.9884000000£+0%
9 1 7.G680000000E+01 10 0 0.

11 0 . 12 0 0.

13 0 0. % 0 0.

15 0  3.,00600G0000E+00 16 0 0.

17 0 G. 18 0 0.

19 0 G. 200 © 0.

21 0 0. 22 1 1.1000030000£+02

23 o o. 24 0 ~7.1738305547E+57

25 0 ~-7.1738305547E+57 26 0 0.

27 o 6. 28 ¢ D

29 0 0. 3 0 o.

31 1 -0. 32 1 -0.

33 1 -0. 3 1 -0,

35 1 -0, 3% 1 2,5400000000E+01

37 1 1.5120000000E+01 38 0 0.

39 0 4. 0 1 2.5000003000E+00

&1 1 2.5000000000E+00 %2 1 5.0300000000E+02

43 1 5.0000000000E+02 4% 1 6.0000000000E+00

45 0 0. 46 0 0.

47 0 L. 48 0 0.

43 0 0. 56 ¢ 0.

$1 1 1.,G00000000UE+DD 52 68 0.

§3 8 0. 54 0 f.

55 0 0. 56 1 1.2700000000E-04

57 © 0. 58 0 0.

s8 0 0. 60 0 0.

61 1  1.0000000000E+50 2 1 2.2000000000E+01

63 1 7.2000000000E+02 64 1 =0,

65 1 -0, 66 1 2.0480000000E+03

67 1 6.430000U000E401 68 1  1.5000000000€+06

63 1 1.0GJ0000900IE+00 70 0 0.

710 2. 720 0.

3 0 0. % 0 0.

5 0 0. 76 0 0.

77 0 O, 78 0 0.

3 o .. 80 9 0.

81 1 1.0000000000E+00 22 1 1.0000000000E+00

83 o 0. 8 o 0.

&5 0 0, 86 4  1,5000000000E+0%

87 0 0. 88 & 0.

83 0 0. 90 1 1.1111110000E+36

e1 0 0. 92 0 0.

93 0 0. % 0 0.

95 0 0. 36 G .

A-83
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JUPITER CHECK OUT CASE NO 8

TV CHARACTERISTICS

FOC LN=
DIAM =
08SCUR=
TRANS =
SIZE-V=
SIZE=-H=
LINES =
PIXELS=
BIT/PX=
MINEXP=
MAXEXP=
RESQ-1~=
RESQ-2=
RESO-3=
RE30-4=
SENSOR=
B FILT=
6 FILT=
R FILT=

[
©
m
=
[ L2 T LI N T N L I L O 1

2.54000000E+02
1.51200000E+01
Ge.
8.500C0300E-012
2.50000000E+00
2.500G3330E+00
5.000G0000E+Q2
5.00000000E+02
6.00000000E+0C
8.05000000CE~06
2.06000030E~-03
3.000840000E+02
1.06000000E+02
5.00000000E+01
1.00060030CEXOL
1.0660C0000E+00
1.000GJ0ug0kE+00
1.0C0C0000E+00
1,000000GCE+0QQ
-1.6600330GE+GQ
1.27000000E-04
0.
Q.
4.000G0J00E+01
1.00006000CE~-D1
1.00u00000E+00
2,20000300E+01
7.20000300E+02
=0
-0
2.048C00008+03
640060030 0E+OL
1.500030G0E+06
1.000000C0E+00
7.20C0060000E+02
1.67983418E+00
0.
4443783369E~06
5.,634L80713E+00
5.63460713E+00
1.96850406E-04
1.25061309E~04
1.25061309E-04
1.56000000E+06
3.75000000E+04
1.82210107€+00
1.82210107E+00
0.
0.
0.

A-84

FOR PIONEER SIT CAMERA

USER
USER

USER
U3ER
USER
USER
USER

USER

USER
USER
USER
USER
USER
USER
USER
USER
USER

Table A-22 Additional Camera Specifications

INPUTY
INPUT

INPUT
INPUT

INPUT
INPUT
INPUT

INPUT

INPUT

INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT

COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
COMPUTED VALUES
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Table A-22 (cont)

JUPITER CHECK OUT CASE NO 8

TV £NERGY UVATA FOR PIONEER SIT GCAMERA

PLANET

HICRONS

«25U0
«2750
«380u
«3250
»3500
o375y
«hOU0
4254
&S00
4750
«5000
25250
«5530
«5750
«68U0
«6259
«6530
6750
«7000
«7250
«7530
<7759
«80ud
+8250
+85090
«8750
«9030
#9254
«9500
«8750
1.0000

S

oarta

SOLAR
20870
«0204
G510
o971
01093
»1157
«1429
«1693
+2u3b
2344
«13062
«1352
«1725
«1719
«1666
+ 1586
«1511
LT Y4
«1309
«4302
«1235%
1178
«1107
«1048
ELT
« G939
«0369
0852
«0835
«0791
O74B

ALBEDO
«3820
2320
«2700
«22350
25630
«c720
« 2350
«3150
+3630
«33510
o060
«4300
e 4300
240U
<4650
«4530
«4730
lubI0
<4530
B0 Q
k10
«33448
«3550
«3330
«3156
«3ddd
«2320
026410
« 2430
«2320
2220

JUPITER CHECK OUT CASE

TV ENERGY DATA FOR PIGNEER

SATELLITE 1 DATA

MICRONS
«2500
«2750
«30008
«3250
«3500
«3750
ok 000
4250
«4500
4750
«50ud
«5250

- «5504
+5750
6030
«6250
«6500
«5752
«7003
«7250
«7500
«7750
«8060
<8250
«8500
«8750
«3000
«9250
+9530
«9750

1.0000

SOLAR
<8070
« 0204
«0514
«0371
1093
«1157
+1429
+1693
«2006
<2044
+1842
»1852
«1725
+17198
+1666
01586
<1511
e1yl2
1369
1302
«1235
«1171
«1107
«1048
+0988
«0939
«0889
«0862
«0835
«0791
«0746

AL3EDO
« 0450
0500
« 0550
« 0500
«6658
« 6730
. 0750
« 0830
0850
«1000
10850
+1130
«1230
<1239
«1300
«1350
« 16450
+1530
16350
«1700
1750
»180¢
1850
«2900
#2350
«2030
«2030
«2000
2050
<2080
«2100

NG

SIT

0

i

ocoooo

SEN3OR
0
«0020
« 8350
»47b0
7620
«3530
+3840
1.0000
+3340
«3530
794G
7620
»5828
«3550
4760
« 4450
» 3608
«2540
.2060
«1590
3958
« 0430
0240
0100
<3030
#0220

coooa

8

CAMERA

SENSOR

+002%
«2950
24760
«7620
«3530
«3840
«0000
23840
«3530
«7940
« 7620
«6820
«3550
“4760
4450
3600
+ 2546
«2060
« 1590
« 0950
0400
» 0240
<0800
0030
2+ 0220

A-85

FILTER

1.06130
1.0000
1.0u00
1.0000
1.0004
1.0000
1436430
1.0300
1.0000
1.43000
1.32030
1.0000
1.30400
1.0083
1.0000
140630
1.00400
1.0C90
1.23839
1.0600
1.3000
1.30030
1.0030
1.0000
1.0009
1.0039
1.3000
1.0000
1.0200
1.0000
1.0000

FILTER
1.0000
1.0000
1.003¢0
1.0030
1.0030
1.0088
1.0000
1.0000
1.0000
1. 0000

1.0000

1.0000
1.0000
1.0040
1.0000
1.0330
1.009%0
1.0000
1.00630
1.3038
1.0600
1.0000
1.0030
1.3003
1.8000
1.0000
1.0030
1.0000
t.0000
1.0000
140000

80 (W/SQCM)
$.250400€~05
1.433230E-04
3.469500E~04
6.432875E-3%
7.35G425€-04
7.867603E-00
1.033162E-33
1.3332487€-23
1.825460€-03
1.967350E-03
1.971120€-33
1.990300£-23
1.943625€~03
1.976356€~-03
1.936725E-03
1.853565E-03
1.775425E-03
1.690745€-03
1.567505€~03
1.4322606-23
1.265875£-133
1.412450E-23
$.826525E-04
8.646000E~0%
7.780500E-04
74042500E-00
5.267450E~Ju
5.689200E~04
5.135250E-04
4e587830E-J4
4 elW0300E-0

BO(W/SACH)
3,1500006~45
1,020000€~04
2.827000E~04
5.826000E-24
7.106500€-34
8.039000E-0u
1.071750£-03
1.356400£-03
1.705100E-03
2.045G00E-33
2,033106E-03
2.092760E-03
2,070000E~33
2,1487506-03
2.165800E-03
2.141100E=03
2,.190350E-03
2.2351008-03
2.258850€-03
2.213400E-03
2.1612506-03
2,107300€-03
2,047950E-03
3.039200E-03
2.914600£-03
1,878000E-33
1.778000€~03
1,726000€-03
1,711750€-03
1.645280E~03
1.566600£-03

BEFF(W/S5QCN)

Q.

24875400E~a7
3.2356025E-09
3.362043E-04
S.601024E-04
7o 37323E=04
1.501372E~03
Le333237E~03
1.7 30253E~03
1,874385E~33
145635477E-23
1.517366E~03
1.323506E-03
1:097152E-03
Fe2133L1E-D4
3.275153E-24
6+4331533E-Jb
302344 92E=3n
3.22336UE=34
2.277138E-04
1.202581E-34
be4438JCE-T5
2.357910E-05
8.040G03E-26
2.335150E=-05
1.543350E~35
0.

G,

G,

Ce

0.

BEFF (W/SQCM)
0.
2.04J)00GE-07
2.685680E-05
2.773176E-30
5.413629E-04
T«713347E-04
1.054602E-33
1.354400E-03
1.677818E-03
1.947932£-33
1.613045E-03
1.534683E-03
1.411740E-03
1.132556E-033
1.,030921E~-03
3.5273935E~04
Te837420E-26
S5.677154E~04
4.653231E-04
3451 3306E-04
2.153187E-04
3.431200E-05%
4.,915080E-35
3.033200E-33
8.743600E-06
be131600E-05

LA
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Table A-22 {cont)

JUPITER CHECK OUT CASE NO 8

TV ENERGY

SATELLITE

KICRONS
02500
«2750
«3000
«3250
«3500
«3750
«4000
«4250
4500
«4750
«5000
«5250
«55u0
«5750
«6000
«6250
«6530
«6750
«7000
« 7250
«7500
«7750
«8006G
«8253
«8500
<8750
«9600
«9258
<9500
«3750

1.0000

OATA FOR PIONZER SIT CAMERA

2 DATA

SOL AR
+0078
<0204
«0514
«037%
«1093
«1157
<1629
«1593
«2006
«2044
« 1342
1852
«1725
«1719
+1068
«1586
«1511
L L¥4
«1369
«1302
«1235
«1178
e 1107
<1048
«3348
«0939
0889
0862
«8835
L7912
«d746

ALBEDO
+CW50
«0500
« 0550
«0(600
« 0650
«L700
0758
<6330
00330
«13490
« 1050
<1130
<1230
«1250
«13880
«1350
«1450
+«153¢
« 1650
«1700
«1750
«183¢C
«1350
2990
2350
«2340
«2000
«2010
«2058
2030
+213C

SENSQR
[}

+«3020
«1950
4760
7620
«9530
«3840

1.0000

«93840
«9530
«7940
« 7628
.6820
5550
4760
«4450
+ 3600
«2548
+2060
<1590
«0385¢8
«3400
4240
«0100
«3030
«3220

CcCoococo

JUPITER CHECK OUT CASE NO 8

TV ENERGY DATA FOR PICNEER SIT CAMERA

SATELLITE

MICRONS
«2500
«2750
«3008
«3250
«3500
3750
«4000
4250
<4500
4750
«5000
<5250
«5500
«5750
«6000
«6250
«6500
«6750
«7000
«7250
«7500
7750
28000
«8250
«8500
«8750
«9000
«9250
«9500
9750

1.0000

3 DATA

SOLAR
007G
-02u4
« 0514
«G971
«1093
«1157
«1429
«1693
<2008
« 2044
01942
«1852
«1725
«1719
«1566
«1586
«1511
1442
«1369
<1302
«1235
1171
«3107
1048
«0988
«0939
«0889
<0862
0835
«0791
« 0746

ALBZDO
«Lus0
0534
2 0550
«C630
« 0650
« 6700
6750
<0330
0350
+»1020
«1050
.1130C
<1240
«1250
£1300
«1350
1450
«1550
«1650
1730
«1750
1830
«1830
2930
«2950
«2000
«2380
2000
#2050
2080
2100

SENSOR
Q

-

- -NoR -]

« 0020
« 0350
4760
7620
«3530
«9840
«0000
«3840
«9530
« 7940
7620
«6820
«5550
4760
4450
«3600
2540
«2060
«1590
«03850
« 0403
3240
«0100
«0030
«0220

A-86

FILTER
1.3600
1.0030
1.00438
1.0000
1.0000
1.0000
1.0200
1480430
1.0000
1.00u0
1.0000
1.43800
1.0000
1.0000
1.0000
1.03400
1.0339
1.0090
1.0033
1.0000
1.0800
1.0030
1.0000
1.0000
1.0089
1.0000
1.0000
1.0600
1.0000
1.0000
1.0000

FILTER
1.0030
1.0030
1.0000
1.0880
1.3000
1.0000
1.0000
1.00080
1.0000
1.0000
1.0030
1.0023
1.0030
1.0030
1.0008
1.0030
1.0000
1.0000
1.0000
1.0600
1.0000
1.300¢0
1.0090
1.0000
1.0030
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

BO (W/SACM)
3.153000€-05
1.0206000E-04
2.827000E-04
5.826300E~04
7.104500€~0%
8.093000E-04
1.071750E~03
1.354400E-03
1.705100€~03
2.044000E~03
2,03910CE~43
2.032760E£~433
2.070300E-03
24143750E-33
2.165303E=-y3
2.141100£-23
2.192950E-33
2.235100€~03
2.253350E~403
2.213400€-33
2.1612508-03
2.107300E-93
2.047950E-03
3.033200E-03
2+91460E-33
1.878000E-03
1.773000E-03
1.724330€-03
1.71175CE-03
1.645280E-03
1.5653600E~03

BO (W/SACMY
1.567125E-d5
54074500E=~35
1.406432E-04
2.838435E-04
3e534489E~-04
4.029252E~ 34
5.331956E-34
64738140E-04
8.482872E~04
1.016390E-03
1.015452€-03
1.041148€-03
1.029325£~03
1.069083£-03
1.077435E-03
1.065197E-03
1.083938E-03
1.111962E~0C3
1.123778E-03
1.101166E-03
1.075222€-93
1.048630E-03
1.,018855€~03
1.512002E-03
1.450013€~03
9.343050E£~04
8.845550E-04
8.57630LE-04
8.515356E~04
8.185268E~-04
Te733835E=0h

BEFF ( W/ SQCH)

Q.

2.L43UUCE=Q7
24635550E~05
2.773176E-34
Seb13629E~04
T+7L3347E~04
1.G54602€~33
1.354430E-03
1,577818€E-03
1.947332E-03
1e613545£-03
1.534583E-03
1.411740E-03
141932556E-03
1.033921E-33
3.527835E-04
7.837420E-24
Ge877L54E~24
WebS5 J231E-0
3,5133036E-04
2.053187E-34
Bau3L200E-05
4.315030E-05
3.033200E~05
8.7433J0E~T6
4.131600E-35
Qe

a.

Q.

0.

g.

BEFF (H/SQCH)
2.
1.614900E-97
1.336111E-05
1.373655E-004
2.693280E-00
3.833878E~-34
5.2456L5E-04
647 33160E~Jb
Ba347147E-b
3.693362€-00
8.053751E~004
7.933549E-04
7.023406E~04
5.932957E-04
5.123331E-0k
4a 743128604
3.923391E~04
2.824334E-0h
2.314982E-04
1.7531855E~34
1.021461E-0
4.194522€-05
2.445252E-05
1.512002E~05
4.350040E-06
2.053471E£-05
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Table A-22 {cont)

JUPITER CHECK OUT CASE NO 8

TV ENSXGY DATA FOR PIUNEER SIV CAMERA

SATELLITE & DAlA B
HICRONS SOLAR ALREDO
#2500 <0070 G450
2759 e 0204 «L530
23004 +0514 +E55u
«3250 0371 « 0530
«3530 »1093 « 0550
3754 «1157 L7436
«4 0090 «1423 +0750
4250 «1693 <0390
4500 22606 06350
«4750 2344 «10430
<5040 «1342 «1350
5250 <1852 +1130
«5500 «1725 «1200
«5750 «1719 «1258
«6000 » 1866 «1340
«6250 «1586 «13510
«6524 w1511 #i450
«6753 sl042 «1550
<7002 1369 «1656
7250 »13u2 «1700
«7508 »1235 «17590
«7750 1171 «1300
«80340 «1107 «1850
«8253 «1J48 «2900
«8500 «u338 «2350
«8754 «3339 «20390
»3000 « 08393 «2300
09259 «0862 «2000
«9500 #0335 » 2350
«3750 .0791 «2030
1.0006 «&7ub «2108

JUPLITER CGHECK OUT CASE wNO 8

SENSO?
']

-

oo oe

0020
+ 0950
4?7860
«762C
«3530
«9840
«2G00
«3840

3536

o 79040
«7620
«5820

55590

4760
24450

3600

«2540C
.20860

159¢
3352

« 3635

3240

«Jid0
«303%
93220

FILTER

1.03060
1.43000
1.0430
1.3030
1.09030
1.0000
1.0030
1.0030
1.3620¢
1.,004090
1.0000
1.2038
1.3020
1.0030
1.3300
1.9630
1.0308
1.2303
1.0030
1.5008
1.0530
1.3033
1.0408
1,640
1.2033
1.0023
1.06040
1.0633
1.0832
1.0030
1.0000

COMPUTATIONS FOrR MINIMUM PICTURE TAKING INTERVAL

B8O (H/SQCHM)
1.779750E-05
5.763330E-35

-1¢597255E~4b

3.291630E-9¢4
4e014042E-04

T %e5753350~04

65.055387E~00
74652350E~04
9.633315E-30
1.1543602-33
14152391£-023
1.182409E-03
1.16955GE~33
1.214044E-23
1.223677E-03
1.239721E~«33
1.237487E-33
1.262934E-03
1.27525GE-33
1.250571E-43
1.221108E-233
1.193907€-33
1.157032€-33
1.717148E-23
1.6467432-03
1.061070E-03
1.004570E~-03
3.740500E-00
3.671387E-24
3.295832E-04
368512906 -4

BEFF(N/SQCY)

g.

1.1526U0E~J7
1.517392£-135
1.5688464E-04
3.053700€E-04
4.360866E-04
5.953534E-24
7.652350E=~30
Feb73574E-04
1.133582€~323
el ?70u7E=-0%
9.003360E~34
7.975331E-04
6737943500
5¢824703E-34
5.243261E~-30
$,455332E-04
2.237592E-34
2.623076E~-14
1.933403E-04
1.153051€=-14
4.7563623€-35
2.777320£-35
1.717143E-35
4,940247E-05
2e334354E~05
G.

0.

0.

g,

0.

PICTURE START TIME (O0AYS) = 1.00000CCGE+00

PICTURE STOP TIME (DAYS) = 2.200030302+01

DELYTA T REQUESTED (SECY = 4.320000005+04

FRAME REAJ TIME (SECY = 4.000033G35+02

FRAME REAJ RATE (BPS} = 3.75003300E+34

BULK UATA STORAGE CAPACITY (BITS) ~0.

PICTURE SIZE (8ITS) 1.50000000E+406

[UBE LI L 1)

BULK DATA STORAGE CAPACITY (PICS) Q.
BULK CONTENTS IN USE (BITS) -G,
BUFFER STORAGE CAPACITY (BIT3) 1.5000000GE406
DATA TRANSMISSION RATE (8P3) = 2,048500000E+403
RATE FROM OTHER INSTRUMEINTS (BP3) = 6.400050030E+01
REAL TIME PICTURE RATE (BPS) = 1,38400300CE+03

PICTURE INTERVAL BASED ON ROLL RATE = 3,60000304E+04 SEC, NO OF ROLLS/PIC =

MINIMUM PICTURE TINTERVAL (SEC) = 3.50000304E+04
MAXIMUM PICTURE RATE {(PICS/HR) = 9433989155E-02
HAXIMUM PICTURE RATE (PIC/2AY) = 2439993737E+40
MAXIMUM NUMBER OF PICTURES = 50
ACTUAL PICTURE RATE (PIC/0AY) = 2430000000E+00
ACTUAL NJMBER OF PICTURES = Ll

PERIAPSIS STAYE VECTOR

~1455815045E¢05 ~4,33051226E+04

Q755268526440 =3.77127648E+01
VIEW FROM INPUY VIEWPOINT

3.07916842E402
0-

A-81



JUPITER CHECK

PLOT INTERVAL
PRNT INTERVAL

" TIME INTERVAL

MCR-71-181

Table A-22 (concl)

OUl CASE NO 8

1 CALC STEPS = 723.030MINUTES
1CALC STEPS = 720.80 MINUTES

#on

FOR CALCJULATIONS = 720,00 MINUTES

PICTURE CALC TIME (DAYS) TIME (HRS) TIME (MIN)

i 1 1.G000Cu0E+GY 2.400CI0JE+DL 1.4400000E+03

2 2 1.5600060CE+00 3.600G63d0E+01 2.1600000E+03

3 3 2.000000CE+ QD 4.80003030E+01 2,8800020E+03

4 & 2.5G0000GE+Q0 6.300C0U0E+JL 3.6000000E+03
5 5 3.0000000€+00 7.2000000e+018 4.3200000E+03

6 6 3.50J00G6CE+00 8.40000J00E+0L 5.04J0000E+03

[4 7 4. 000GCUOE+DD 9.6000000E+01 S«.760U0Y0E+03

8 8 4.5000000E¢00 1.080000GE+Q2 9¢4800U000E+03

9 9 5.0000C0CCE+GO 1.2000300E+D2 7.2090000E+03
10 10 5.500000Cc+00 1.3200000€E+02 7.920G000E+03
i1 11 6.GuLDOGUE+OD 1.4400030€¢02 3.64000G0E+03
12 12 6.50U0C00E+0O 1.5600d040E¢02 3.3600000E+03
13 13 7.00000C0E+GO 1.6300J00€E¢02 1.0030000E+04
14 14 7.5060000CE+G0 1.80000UC€E+Q2 1.0800030E+04
15 15 8.00U0CGCE+UD 1.920C0000E+02 1.1520000£+04
16 16 8o50G00GGUE+DD 2.0400J00E+02 1.22400002+04
17 17 9.0U00GG0CE+0QD 2.16003J40€+02 1.2900000E+04
13 13 9.50u00UCE+0OU 2.2800000E+02 1.3630000E+04
i3 i3 1.0006000E+GY 2.4000000E+032 1.44030000E+04
20 2u 1.050GUG06E+012 245200300E+02 1.5120000E404
21 21 1.40006CLE+DT 2.6400000EY02 1.5840000E+04
22 22 1.1500000E¢018 2.7600000E+02 1.6550003€+04
23 23 1.260u0000E+01 2+3830000E+02 1.728G000E+04
24 24 1.2500000E+01L 3.G000300€+02 1.3000000E+04
25 25 1,3330000€+01 3.1200000E+02 1.8720060E+00
26 26 1.3500000E+01 3.2400000€+402 1.944U000E+0
27 27 1.400000GGE+01 3.3600000€¢+02 2.0150000E+04
28 28 1.450000CE+ 01 3.480UJ00E+02 2.0880000E+04
29 29 1.5000060CE+01 3.6000300E+02 2,160000CE+04
30 30 1.5500000E+01 3.720C000E+Q2 2.2320000Z+04
31 31 1.60000002+01 3.3400000E+02 2.3040000E+04
32 32 1.6500006C0E+01 3.3600000€E+02 2.3760000E+04
33 33 1.7000600c+01 4.0800000E+02 2.4480000E+04
34 34 1.756000CE+01 4,200G60900E+22 2.52J0003E+04
35 35 1.8000000E+81 4432390330€E¢02 2+5820000€E+04
36 36 1.85000G005+01 4.460000G0E+02 2.6640006E+04
37 37 1.9000006CE+01 4,5600000E+402 2.7350000E+04
38 38 1.9500000E¢61 4.68003006E+02 2.8080000E+04
39 33 2+ 0G00GGCEY YL 4,800C030E+D2 2.88U0000E+04
4u 49 2.050G000CE+UY 4.3200000E+G2 2.952300GE+04
41 41 24100000CE+GT 5.0400200E+02 3.0240000€E+0Y
LY 42 2.1500000E+G1 5.1600300£+32 3.0360000€+04
43 43 2420UCGO0CE+QL 5.2800000E+02 3.1680000E+04
44 by 2.25000005+01 5.4000000E+02 3.2400000E+04
45 45 2.3000000E+01 5.5200300E402 3.3120C06E+04
46 46 2.3500600CE+01 S.6400J0dE+02 343840000E+04
47 47 2.40000600E+01 5.7600000E+02 3.4560000E+04

JUPITER CAECK OUT CASE NO 8

PIONEER SIT CAMERA

EXPOSURE TOO HIGH 9.535E-02 (ERGS/CM¥*2)

EXPOSURe TIME REDUCED TO

EXPOSURE IS 1.701E-03
CHG i
EXPOSURE TIME SET TO 0

(ERG/CM**2)

«1 MILLISEC

REQUIREU FILTER FACTOR IS 4.413E+01

CHG 1
VIEW FROM SPACLCCRAFT
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b. Qutput Data - For this Jupiter orbiter case, several frames
were selected to show geometry near periapsis, midwayv, and near
apoapsis. Table A-23 presents the tabular output for the frames
selected. Several satellites are shown on the frames along with
the main planet.

The graphic output shows the orbit frames selected (Fig. A-19);
the case time interval was run for slightly greater than one
orbit. The overview plot (Fig. A-20) shows that the start time
was at periapsis. In addition to geometry, several analvsis plots
summarize resolution of Jupiter and satellites, number of pixels
smeared, and number of pictures within specified resolution
levels for Jupiter and satellites (Fig. A-21).

A-89
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Table A-23 Case 8 Tabular Qutput
JUPITER CHECK QUT CASE NO §

PICTURE NUMIER -] 3 DAYS @ HRS 0 MIN TO ENCOUNTER JO 24457344500
PLANET JUPITE SATELLITE CALLY
RAKGE (KM} = 2.66269379E+06 - RANGE (XM} = 1.13233587E+06
CONE  (DEG) = 84,10 CONE (DEG) = - 4b.28
CLOCK (DEG) = B7.1n CLOCK (DEG) = 90.60
- PHASE (DEG) = d8.63 PHASE (DEG) = 126446
DIAM {DEG) = 3. 07 OIAM (DEG) = «23
RESOLUTION OF PLANET
CENTER = 510.10 KM/PIXEL .
LIHg = $23.96 KM/PIXEL . . .
INSTRUMENT DATA FOR PLANET JUPITE (PICTURE CENTERED AT -«83 DEG LAT 130,07 DEG LONG )
RESOLUTION AT SPECIFIED LOCATION = 510410 KM/PIXEL
SMEAR DUE TO RELATIVE VELGCIVIES 108.30 KM/SEC
SMEAR OUE TO S/C ATTITUOE RAYES 588404 KM/SEC
OBJECT MOTION FROY ALL 3SQ0URCES «36 XM
NUMBER OF PIXTLS SMEAKED «00012 PIXELS
EXPOSURE TIME FOR ONE~HALF PIXEL SMEAR 427.376 MILLISEC
EFFECTIVE RESOLUTION WITH SMEAR
AT SPECIFIED LGCUATICN 51G.2 KM/PIXEL
AT SUBSPACECRAFY POINT 510.2 KM/PIXEL
AT LINB OF TARGLCY BODY 524.,0 KM/PIXEL
EXPOSURE TIME FOR PIONEER SIT CAMERA = «100 MILLISEC
POHER DENSITY = 0 ERGS/SQ CM/SEC AT LENS ’
POWER DENSITY = 2.0449E401 ERGS/SQ CM/SEC ON SENSOR
EXPOSURE = 1.7012£-03 ERGS/SQ CH
PERCENY OF DYNAMIC RANGE = 85.000
DIGITAL NJUMBER OF EXPC3S = 54 (OF &4 LEVELS)
ONE DIGITAL NUMSER EQUALS 3.1125E-05 ERGS/SQ CM
NUMBER OF PICTURES WITH RESOLUTION BETTER THAN
RESOLJTION LEVELS 300.0 10043 50.0 10.0 KM/PIXEL
PLANET 1.0 Q. Q. Q. hd
SATELLITE 1 1.0000 0o 0. Qe
SATELLITE 2 2.0000 0o G '}
SATELLITE 3 0. g. Q. Ge
SATELLITE 4 5.0000 2.0000 1.0000 0.
SATeLLITE DATA
NUNM RANGE (XM} PHASE (DEG) CONE (DEG) CLOCK (DEG)
1 2485040788E406 80.74 31.33 86.76
2" 3.18056131E4Co 96.97 75.76 87.45
3 3.,72563611E406 96.91 81.82 87.05
& 1419233507E+06 126.46 4be28 30.60
NUH EARTH-SAT~S/C ANG SATELLITE ANG DIAM
1 8407429149E+401 6.71370283€E~02
2 9.637063028+01 5.26019358E~02
3 9.0910004L3E+01 7.84318403E-02
4 1.26L60L15E+02 R.26686818E-01
RESOLUTION (KM/PIX) DATA FOR SATELLITES
NUM RES ALONG RADIUS VECTOR RES AT SATELLITE LIMB
1 5.60775210E402 5.61103853E+02
2 6.2580738B6E402 6.26094721E+32
3 7.32891013E+02 7.333928106E402
& 2.34376997€402 2.34841104E402
SMEAR DATA FOR SATELLITES
SMEAR DUE YO SHEAR DUE 1O NUMBER OF TIME YO SMEAR
VEL (KM/SZIC) S/C (KM/SEC) PIXELS SMEARED 172 PIXEL (SEC)
1.02078370E+01 6.97139128E402 1.25563682E~04 3.98204314E-~01
$444B58817E+01 6.5620745608+02 1.07724536E~04 4e64146555E-01
1.34111532€401 8.24L296713E+02 1.15885635804 4¢39032078E-01
1.37585854E+00 2.108857649E+02 3.05576683E~05 54521 34357E~01

VIEW FROM SPACECRAFTY
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MCR-71-181

Jable A-23 (cont)
i JUPITER CHECK OUT CASE NO 8

PICTURE NUMBER 13 7 0AYS ) HRS 0 MIN TQO ENCOUNTER JO  2445734.500

PLANET JUPITE SATELLITE CALLI

3.34298327E+06 RANGE (KM)

RANGE (KM} = = 4.610863208+06
CONE  (DEG) = 94,37 CONZ {DEG) = 7G.kb
CLOCK (DEG) = 67.31 CLOCK (DEG) = 88.12
PHASE (DEG) = 77.82 PHASE (DEG) = 101.75
DIAM (DEG) =  2.07 DIAM (DEG) = .06
RESOLJTION OF PLANET .
CENTER =  762.13 KM/PIXEL
LIMd = 776.05 KM/PIXEL .
INSTRUMENT DATA FOR PLANET JUPITE (PICTURE CENTERED AT =-1.22 DEG LAT 229.60 DEG LONG )
RESOLUTION AT SPECIFIED LOCATION =  762.13 KM/PIXEL
SMEAR UUE 7O RELATIVE VELOGITIES 11.07 <M/SEC
SMEAR DUE TO S/C ATTITJIE RATES 971.85 KM/SEC
OBJECT MOTION FROM ALL SOURCES o10 <M
NUMBER OF PIXELS SMEARED .00043 PIXELS
EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR 389.016 MILLISEC
EFFECTIVE RESOLUTION WITH SMEAR
AT SPSCIFIED LOCATION 762.2 KM/PIXEL
AT SUISPACECRAFT POINT 762.2 KM/PIXEL
AT LIMB OF TARGET BODY 776.1 KM/PIXEL
EXPOSURE TIME FOR PIONEZR SIT CAMERA = .100 MILLISEC
POWER DENSITY = & ERGS/SQA CM/SEC AT LENS
POHER UENSITY = 1.6151£+01 ERGS/SQ CM/SSC ON SENSOR
EXPOSURE = 1,61516-03 ERG3/SA oM
Ty PERCENT OF OYNAMIC RANGE = 80,676
; DIGITAL NUMBER OF EXPCS = 5% (OF &4 LEVELS)
: ONE OIGITAL NUMBER EGUUALS 3.1125E-05 ER35/S2 CH
NUMBER OF PICTURES WITH RESOLUTION BETTER THAN .
RESOLUTION LEVELS 36040 1903 5.0 10.0 ' KM/PIXEL
PLANET 1.0 0. 0. 0.
SATELLITE 1 1.0000 2. 0. 0.
SATELLITE 2 2.0000 9. 0. O«
SATELLITE 3 'R 8. 0. 0.
SATELLITE & 5,0000 2.3030 1.0000 0o
SATELLITE DATA
NUM RANGE (KM} PHASE (DES) CONE (DEG) CLOCK (DEG)
1 3.58306793E486 74.50 97.569 87.31
2 4.60161687E+C6 79.07 93412 87.19
3 2.87364462E+G6 78466 93.53 87.71
4 4.61086320E+56 10£.75 70,644 88,12
NUH EARTH-SAT~-S/C ANG SATELLITE ANG DIAM
1 7 450211656401 5.34086559E-02
2 7.906874762+01 3.63575855E-02
3 7486565142401 1.01685682€-01
4 1017496576462 5.86519442E-02
RESOLUTION (KM/PIX) DATA FOR SATELLITES
NUM  RES ALONG RADIUS VECTOR RES AT SATELLITE LIMB
1 7.05003575E402 7.05332239E+¢02
2 940554 2743E+02 9.05830105E+02
3 5465176144402 5.65677890E+02
4 9.07185728E+02 9,07650176E+02
SMEAR DATA FOR SATELLITES
SMEAR DUE T0 SMEAR OUE TO NUMAER OF TIME 10 SMEAR
VEL (KM/SEC) S/C (KH/SEC) PIXELS SHEARED 1/2 PIXEL (SEC)
1.31836430E401 9,24994799€402 1.27926415E-04 3,84833214E-01
1.53365216E+31 1.141238235+03 1.27228663E-04 3.92993205€-01
9.23603441E400 7.18333745E+402 1.259615697E~04 3.96945367E-01
6¢66490763E+00 9,15573784E+02 1.01570152E-04 4432270605604

VIEW FROM SPACECRAFY
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JUPITER CHECK QUT CASE NO 8

PICTURE NUMBER 25

PLANET JUPITE -

RANGE (KM} =  4,19284260E+06 RANGE (KM) = 5,93924852E+08
CONE (OEG) = 103.06 CONE  (DEG) = 111,33

CLOCK (BEG) = 87.53 CLOCK (DEG) = 86.81

PHASE (OEG) = 68.54 PHASE (DEG) = 60.25

DIAM (DEG) =  1.95 QIAK (DEG) = «05

RESOLJUTION OF PLANET

CENTER =  811.31 KM/PIXEL ?
[§."] = 825.24 KM/PIXEL ' M

DATA FOR PLANET JUPITE (PICTURE CENTERED AT <~1,51 0EG LAT

INSTRUHENT

RESOLUTION AT SPECIFIED LOCATION =
SMEAR OUE TO RELATIVE VELOCITIES
SMEAR OUE TQ S/C ATTITUJIE RATES
0BJECT MOTION FkOM ALL SOURCES

NUMBER OF PIXELS SMEARED

EXPOSURE TIME FOR QMNE~HALF PIXEL SMEAR

MCR-71-181

Table A-23 ({cont)

12 JAYS 12 HRS

SATELLITE CALLI

Q0 MIN TO ENCOUNTER

0 26457u4,900

811.31
11.16 KM/SEC
1109.46 KM/SEC
«11 KH
«000%4 PIXELS

EFFECTIVE RESOLUTION WITH SMEAR

AT SPECIFIED LOCATIGN
AT SUUSPACECRAFT POINT
AT LIMB OF TARGET BOOY

311.4 XM/PIXZL
8ii.4 KM/PIXEL
825.4 KMsPIXEL

EXPOSURE TIME FOR PIONEER SIT CAMERA =
7}

PORER OENSITY
POHER DENSITY
EXPOSURE

1.53495¢01
1.5348E~03

nHw

PERGENT OF DYNAMIC RANGEZ =
DIGITAL NUMBER OF EXPOS =

ERGS/SQ
ERGS/31
ERGS/SQ

CM/SEC AT LENS
CM/SEC ON SENSOR
CM

76.652

43 (OF 64 LEVELS)

ONE DIGITAL NUMBER EQUALS 3.1125E~G5 ER3S/SQ CM

NUMBER OF PICTURES MITH RESOLUTION BETTER THAN

KM/PIXEL

363.250 MILLISEC

+100 MILLISEC

90.87 DEG LONG )

RESOLUTION LEVELS 300.0 10043 5040 10.0 KM/7PTXEL
PLANET 1.0 0. R 0. *
SATELLITE & 1.0008 0. 0. 0.
SATELLITE 2 2.0000 e . 0.
SATELLITE 3 e 0. 0. 0.
SATELLITE & 5.0000 2.0000 1.0000 0.
SATELLITE DATA

NUK RANGE (KM) PHASE (DEG) CONE (DEG) CLOCK (OEG)

1 3.77295651E406 68456 103.02 87.70

2 35150409 3E+06 68,40 103,14 87,84

3 4.33942337E+00 54.27 117.31 86.99

&4 5«93824852E+06 68.25 111,33 364814

NIM EARTH-SAT-S/C ANG SATELLITE ANG DIAM

1 6.85627840E401 S.07208425E~02

2 6.84423485E¢01 4.75965100E~02

3 Se427043CBE+0L 6473380833€E~02

“ 64025340785+ 01 4.55413891E-02

RESOLUTION (KM/PIX) DATA FOR SATELLITES

NUM RES ALONG RADIUS VECTOR RES AT SATELLITE LIMB
1 T4 423792B1E 402 T42707949E402
2 6¢916498342+02 6491937176E402
3 8.53715403E+¢02 8.54217224E+02
L 1.16848207E+03 116834654E+03
SMEAR DATA FOR SATELLITES
SMEAR DUE TO SMEAR DUE TO NUMBER OF TIME TO SMEAR

VEL (KM/SEC)

1.59455790E+012
1021244341E401
He51957831E¢00
9.401838937E+00
VIEW FROM SPACECRAFT

S/7C (XM/SEC)

1.01643258E+03
9.48L206152+02
1.26178601£403
1.67743003E+03

PIXELS SMEARED

1,35531639E~04
1.35976872E-04
1.48089132E-04
Lot G43253E~04

A-92 .

172 PIXEL (SECQ)

3.68917423E-01
3.67709590E-31
3.37634%33€~08L
Je47117959E~0L
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JURPTTIR CHECK QUY CASE 0 @8

PICTUIE NUMSER 33

MCR-71-181

Table A-23 {cont)

17 DAYS J HRS 0 MIN TO ENCOUNTER

PLANET JUPITE SATELLITE CALLI

RANGE (KM) = 3.,2274E335uE+06 RANGE (KM) = 2,93044732:+06
CONe  (DEW)} = 112.07 CONZ  (DEG} = 146.80 :
CLOCK (DES) = 37.87 CLOCK (DEG) = 85,81

PHASE (De6) = 59.12 PHASE (DEG) = 24,40

OXAM  (DEG) = 2453 OIAM  (DEG) = «09

RESOLJTION OF PLANET
CENTZR =  621.28 KM/PIXEL
LINS = 635.17 KM/PIXEL

INSTRUMENT DATA FOR PLANET JUPITE

RESOLUTION AT SPECIFLED LOCATION =
SMEAR DUE TO0 RELATIVE VvZLOCITIES
SMEAR uUUk TO S/C ATTLTUIE RATES
0BJECT MCTION FrOM ALL SOURCES

NUMJER OF PIXELS SMEAPZD

EXPOSURKE TIME FOR INE~-HALF PIXEL SMEAR

203 KM

(PICTURE CENTERED AT

621.28 KM/PIXEL
10.71 <KM/SEC
837.75 XM/SEC

+00015 PIXELS

EFFECTIVE RESOLUTION WITH SMEAR

AT SPCCIFIEU LOCATICN

343.482 MILLISEC

~1.77 DEG LAT

JO  2445748.500

110,10 0EG LONG )

AT SUBSPACECRAF1 POINT
AT L14d OF TARGET BOOY

621.4% KM/PIXEL
621.4 KM/PIXEL
©35.3 KM/PIXEL

EXPOSURE TIME FOR PIONEER SIT CAMERA

POHER UENIITY = C
POMcR DENSITY = 1.0L487€+¢C

1

ERGS/SG CH/s3EC
SRGS/SQ GM/SEC

=,  «100 MILLISEC
AT LENS
ON SENSOR

EXPOSURE 1.4487E~33 ERGS/SQ CM
PERCEAT OF DYNAMIC RANGE = 72,323
DIGITAL MHUMBER OF EXPCS = 46 (OF 6u LEVELS)

ONE ODIGITAL NUMBER EUUALS 3.1125€E-05 ER3S/SQA CHM

NUMBER OF PICTURES WITH ESOLUTION BETTER THAN

RESOLJTION LEVELS 3Cu. 0 1390.3 S50.0 13.0
L2
PLANET 1.0 0. L 2 0.
SATELLITE 1 1.0000 0. 0. 0.
SATELLITE 2 2.0000 Q. 0. 0.
SATELLITE 3 Go de 0. Ge
SATELLITE 4 5.0060 2.0000 10000 Ge

SATELLITE DATA

NUM RANGE (KM) PHASE (DEG) CONE (DEG) CLUCK (JEG)
1 3.64362320E+C6 58443 112.77 87.42

2 3.23775G87E+CH 71.0% 103.18 83415

3 3.95108232E+L6 71.81 99.39 87.79

4 2493044732E+06 24440 146480 85481

NuM EARTH=-SAT-S/C ANG SATELLITE ANG OIaM

1 5.84280903C+401 S+24693486E-02

2 7.161356912+401 5.16728089E~02

3 7.18057575:+01 7+39565699E-02

L] 2443399492E+01 S.04333311€-02

RESOLUTION (KM/PIX) DATA FOR SATELLITES
NUM RES ALONG RADIUS VECTOR

7.17304220€E402
6.37065172E+02
T.77270192¢+402
5.88206322E+02

o R VR

SMEAR UATA FOR SATELLITES

RES AT SATELLITE LINB

7.18232885E£+02
6.37352509E+02
T«77771999E+02
5.88670706E402

KM/PIXEL

SMEAR LUE TO

SFEAR QUE 1O

VEL (KM/SEC) S/ (KM/SEC)
14918627 32E+01 1.0640604L14LE+Q3
2.63u72248E400 8.5681834p%+02
9.1336263LE+00 1,037083160403
Sebb?11330E0y 8433744593E+02

VIEW FROM SPACEGRAFT

NUMBER OF
PIXELS SMEARED

1.46586976E-04
1.34835516E~04
1.34224G43E-04
145243575LE-04

A-93

TIME TO SMEAR
172 PIXEL (SEC)

3.41093076E~01.

3.70822180E~31
3.72511504E-02
3.28007038E~01
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Table A-23 (concl)

JUPLTER CHECK OUT CASE NO 8

PICTURE NUMBER L3 21 DAYS 0 HRS 0 MIN TO ENCOUNTER JO  2645752.500
PLANET JUPITE - SATELLITE CALLI

RANGE (KM) = 6.20472033E£+405 RANGE (XM} = 1.32373119E+06

CONE (DEG) = 155.7%5 CONE  (DEGY = S58.61

CLOCK (DEG) = 87.3u4 CLOCK (DEG) = 264.38

PHASE (DEG) = 15.25 PHASE (DEG) = 130.33

DIAM  (DEG) = 13.13 QIAN (DEG) = «23

RESOLUTION OF PLANETY
CENTER = 163.83 KM/PIXEL .
LIMB = 122412 XP/PIXEL

INSTRUMENT DATA FOR PLANET JUPITE

(PICTURE CENTERED AT -2,21 DEG LAT 242.73 0EG LONG )

RESOLUTION AT SPECIFIED LOCATION =
SMEAR DUE TO RELATIV: VELOCITIES
SMEAR OUE TO S/C ATTITUJE RATES
OBJECT MOTION FROM ALL SOURCES
NUMBER OF PIXELS SMEARED

103.88 XM/PIXEL
2.61 XM/SEC
160.56 KM/SEC
<02 KW
«00015 PIXELS

EXPOSURE TIME FOR ONE~HALF PIXEL SMEAR 335,337 MILLISEC

EFFECTIVE RESOLUTION WITH SMZAR
AT SPECIFIED LOCATION 10849 KM/PIXEL
AT SUBSPACECRAFT POINT 108.3 KM/PIXZL
AT LIMB OF TARGET 80OY 122.1 KM/PIXEL

+100 MILLISEC

EXPOSURE TIME FOR PIONEER SIT CAMERA =
POWER GENSITY = 0 ERGS/SQ CHM/SZC AT LENS
POWER DENSITY = ERGS/SQ CM/SEC ON SENSOR
EXPOSURE = ERGS/SQ CM

1.01335+01
1.0133€~-03

. PERCENT OF DYNAMIC RANSE = 504466
i DIGITAL NUMBER OF EXPOS = 32 (OF 64 LEVELS)
i ONE DIGITAL NUMBER EQUALS 3.,1125E-05 ERGS/S5Q CM

NUMBER OF PICTURES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS 300.0 10040 50.0 10.0 *KM/PIXEL
<
PLANET 3.0 0. 0. G.
SATELLITE 1 3.0000 0. 0. 0.
SATELLITE 2 6.0000 Qe 0. 0.
SATELLITE 3 2.0000 Q. 0. 0.
SATELLITE & 10.0000 2.0000 1.0000 0.
SATELLITE DATA
NUH RANGE (KM} PHASE (DEG) CONE (DEG) CLOCK (JEG)
1 9.2992647 7E405 6.71 177.56 70.52
2 8.85088810E+05 63.84 107.16 87.92
3 1.11144736E406 She58 134442 267440
& 1.32873113E+06 130.38 58.61 26438
RUH EARTH~SAT-S/C ANG SATELLITE ANG DIAM
1 6.71089378E400 2.05788319E-01
2 6438420790£40L 1.88811493E~01
3 5.45769709£+01 2462933297E-01
& 1.303752€9E+02 2.03529670E-01
RESOLUTION (KM/PIX) DATA FOR SATELLITES
NUM RES ALONG RADIUS VECTOR RES AT SATELLITE LIMB
1 1.82727665E4¢02 1.83056110E+02
2 1.74139542E+02 1.74426707E+02
3 2.182868%0C+02 2.18788288E+02
4 2.61096703£+02 2461560863E+02
SHEAR DATA FOR SATELLITES
SMEAR DUE TO SMEAR DUE 10 NUMBER OF TIME 10 SMEAR
VEL (KM/5tC) S/C (KH/SEC) PIXELS SMEARED 172 PIXEL (SEC)
2.96176778E401 2.35618103E+02 1.40198929E~04 3.56636106E~01
4.76016831E400 2.45473165€+22 1.42921763E£-04 3.49861751€-031
2473423110E+01 1.35334015E+02 9.74254023E-C5 5.13213175E-08
8.6628L754E4+00 3.90205470E+ 02 1.51097850E~04 3.30911383E-04
VIEW FROM SPACECRAFY
LAY 1 5 LONG 152 NOY VISIBLE
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4. C(Case 9

a. Input Data - This case is the Jupiter orbiter mission
with a TOPS narrow-angle camera. The input listing is given in

" Table A-24; narrow-angle camera specifications are given in

Table A-25.
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Table A-24 (Case 9 Inmput

Listing

JUPITER CHECK OUT CASE %0 3

2 50000400
3 %o GOUGG0Y
R 860201.00
13 1.0300CudE+02
14 242550000
8 59.884000
9 T4e630u00
22 113.98000
31 -G
32 -G
a3 '
3 T
B . -0
51 1.0dg0ud0
61 1.0066G000
62 22.083309
63 720,00300
64 2L.0000GULLE+OS
65 Go
66 2RS00. 000
67 640, 00000
68 2600000.0
69 1.000G004
81 14600u000
82 1.u005000
96 111111240

JUPITER CHECK Ouf CASE WO 9

XZ (I} VALUES IN 3TORAGE

ORGSO HOOOO MM MR MPOOOOMRODOONOOON P OO0 NN D

5.

440000030006 E+0¢C “
Us
2.2350000000E+00
7.0680000000E+03
[

0.
3.0000000000E+60
0.

G

Q.

0.
~7+17383055LTES7
G.

G.

“&.
~Ue
~Ua

0'

0.

1.0300000000E300

1.0300000¢00E+00
2.206000C000E402
[

6.4000000GU0E+C2
1.000000G00CECE

1.0000000000E+430

A-100

PLANET
SATEL
JATE

STATEL
STATER
STATES
LiSTIY
NAME-L
NANME-2
HAME-3
NAME~-&
NAME-S

T3TAR
Is1op
OTINST

3ITRAT

caLcsT
Lot
JPRNT

wn
o
DO OOL MDD I OO0 DO MO ELOF OO O R

$.00300000000E+YD
3.4020100D8CE+0S
1.00000800000E+01
5.9384000000E+0L

0.
1.1000000000E+02
~7.1738305547E+57
0.
Q.
g,
~0.
-G
O
0.
0.

00

2.2000000000E+01
2.0000600030€+09
2485000C0000€E+Cn
2.0000000000E+08

1.1111110000E+26
0.
D‘
9.



JUPLITER CHECK QUT CASE 40 9

TV CHARACTERISTICS FGR TOPS NA SIT CAMERA

6

4

8

9
10
11
12
13
14
i5
i6
17
18
i3
28
21
22
23
24
25
26
27
28
29
30
31

FOC LN= 2.0000uJ00E+02
DIaM = 2.3040000C0E+01
odscurR= 0.
TRANS = 8.500uCu03CE-01
SIZE-V= 1.600063J0CE+00
SIZE-H= 1.60303040E+DQ
LINES = B8.,000C30C00E+C2
PIXELS= B8.000009G0E+Q2
8IT/PX= 8.00000000E+0D
MINEXP= B8.0000JJG0E-J6
MAXEXP= 2.006GGJ000E-03
RESO~1= 3.000L0J00E+02
RE30~2= 1.0C0000300E+Q2
RE30~-3= %$.0006U3000E+401
RESO-4= 1,0000LJJ00E+D1L
SENSOR=  1.G0000JuCE+UD
8 FILT= 1.005d41J00E+30
6 FILT= 1.000001J002+00C
R FILT= 1.006000300E+00
P FILT= -1.00J04300E+00
DT EXP= 1.06000330€E-03
QPEN = 0.
OPEN = 0.
T READ= 4.GLOGOOGUE+OL
ERASET= 4.0GCQJIG00E-OL
TSTART= 1.0005C0000E+00
PLANET 5 DATA
MICRONS SOLAR
«2500 <0070
«2750 « 0204
«3130 «0514
«3250 «0971
«3500 «1093
«3750 01157
4000 1429
«4250 « 1683
4500 <2006
4750 2044
«5000 «1342
5253 «1852
+5500 «1725
«5750 «1719
6000 «1666
+6250 «1586
«6500 «1511
«6750 eib42
7000 +1369
« 7250 .1302
«7500 «1235
e 7759 «1171
8000 «1107
8250 «1048
«8500 «0988
#8750 «0939
<9000 .u888
9250 U862
«95380 «0835
«9750 0791
1.0000 0746

MCR-71-181

USER INPUT

USER INPUT

JUPITEZER CHECK QUT CASE NO 9

32

33

34
35
36
37
38
39
40
L3 )
42
43
b
45
46
47
48
43
50
51
52
53
54
55
56
57
58
59

60

TV ENERGY OATA FOR TOPS NA SIT CAMERA

ALBEDO
#3000
«2820
«2730
« 2650
«26910
«2720
«2820
e 3130
« 3640
«3353
«4d30
«4308
« 4500
4000
« 4630
«4730
<4530
4580
L4006
#4130
«38430
«3550
» 3300
« 31580
«30J0
2829
e 26410
« 24560
«2320
02220

0

1

cooooa

SENSOQ

«0020
3950
4760
«7620
«3530
«3840
<0000
<3840
«3530
« 7340
7620
«6820
+5550
14760
<4450
<3600
«2540
« 2060
«1590
« 03850
« QU0
« 0240
«J100
«0030
0220

A-101

Q

TstoP
DEL T
BULK
BULK~0=
BITRAT=
SC1aPsSs=
BUFFER=
PIC/ST=
DEL TF=

LT )

—
~
<
<
3
N
F L L O LI L T TOE T 1IN LT S R T | B T LA 1

FILTER
1.0034
1.0030
1.0090
1.0000
1.3000
1.0000
1.0000
1.0033
1,0000
1.0030
1.0040
1.00680
1.0000
1.0030
1.3000
1.00613¢
1.0000
1.0000
1.0032
1.00u0
1.0000
1.0000
1.0000
1.00300
1.0000
1.0030
1.0002
1.0000
1.,0040
1.0000
1.0000

BO(W/5QCM)

Table A-25 Narrow-Angle Camera Specifications

2.20G000000E+08L
7+2LGC0000E+02
2,00000JUDE+DY
0.
2+85003006E+0s
BeuLU0IBINERD2
2.0CLLIV0GELGD
1.G00593C0E+DG
7.20uu0u0GEYD2
3.659565217E+09
Ue
24917391 359E-06
4.58364179C-31
Ge58364L79E-01L
1.30060400E~05
8404209317E~086
8. LUu2LIILTE-DE
5.1200140G0EXDE
1.,28u33300E+0S
9. 4317330LE+0C
oL 3LTSICHEFTO
ﬁ.
0.
c.
0.
OI
D.
0.
a.

USEQ INAUT
U3ER INPUT
USER INSUT
USER InNPUT
USEY INPUT
USER INPUT
USER INPUT
USER INPUT

COMPUTED YALUZS
COMPUTE ] vaLuEs
COMPUTED JALUSS
COMPUTED vaLuz3
COMPUTED VALLUZS
COMPUTED JALLEZS
COMPUTED YALUES
COMPUTED VALUZS
COMPUTED VALUES
CIMPUTED VYALUES
COMAUTED VAILUES
COMPUTED VALUES
COM2UTED vaL< =S
COMPUTED VALUES
COMPUTED vaLu=s
COMPUTE ) VaLuzs
COMPUTC ) valLuwEes
COMPUTED VALUZS
COMPUTED VALUZIS
COMPUTED VALUES

BEFF {W/SUCH)

5.250600E-05
1.4332008-94
3.469500E~94
0.432375E~04
7¢350425E-04
7.867600E~004
1.018162€-03
1.333237E-133
1.825460E-03
1.967350£-033
1.971133E-13
1.990900E-03
1.340625£~033
1.376350€~033
1.936725E~33
1.859585%5£-03
1.775425E~33
1.6907L5E-03
Le5867505E-33
1.432200E-03
1.265875€-03
1.112450£~03
3.324625E-34
8.646000E~74
7.730500E-040
7.042500E~04
6.267450E-04
5.683200E~04
5.135250E~34
4.587830E-08
4.140300E-04

0’

2+370490E-07
3.236U25E-05
3.062043E-04
5.601024E~-04
7.497323E~04
1.681372£-03
1.333237€~03
1.735253E£-03
1.874345E~03
1.565%977E~03
1.517060E-03
1.323596E~33
1.097152e~433
3.213811E~34
8.275153E~04
6+331530E~04
4e294492E-04
3.223360E-0%
2.277133€E~04
1.202581E~ 0%
ket 3I30IE-I3
2.357310£-05
8.6450630E~05
2.334150E~05
1.543350E-03
0.

0.

a‘

0'

0.



TV ENERGY DATA FOR TOPS NA SIT CAMERA

SATELLITE

HICRONS
+2500
«2750
«3003
«3250
«3500
«3750
«4000
«4250
#4500
24750
«5000
«5250
«5500
«5750
«+6 000
«6250
#6500
«6750
«?7G00
« 7250
«7530
« 7750
«803¢0
«8250
«8500
87590
«9000
#9250
«9580
« 9754

1.0000

1 UATA

SOLAR
« 0370
<0204
« 0514
«0971
«1033
01157
«1129
«1693
«2006
«2044
01942
«1852
«1725
«1719
«1666
«1586
«1511
«13€9
«1302

+e1235

«1171
<1107
«1048
«0938
<6939
0889
«0862
«0835
<0731
G746

AL3EDO

« G450
«(500
e 0554
+ 0600
=550
« Q708
«0750
+G840
« 0350
«1000
1050
«1130
«122¢C
#1250
«1300
«1350
«34350
«1550
«1530
4740
«1750
«13J0
«1350
«2900
«2350
+ 2000
«2000
«24300
023510
«2u80
» 2100

JUPITER CHECK QUT CASE

TV ENERGY DATA FOR TOPS NA

SATELLITE

HICRONS
2500
«2750
3000
+3250
«3500
«3750
«4 000
4254
«4500
«4750
#5000
«52510
«554¢
5750
«6000
+6250
«6500
«6750
«7000
«7250
« 7560
«7750
+8000
«8250
«8500
8750
«9000
29250
«9500
#9750

1.0060

2 DATA

SOLAR
0070
«0204
<0514
« 0371
«1093
«1157
+1429
1693
2006
<2044
«1942
1852
«1725
«1719
1666
+1586
«1511
1442
<1369
<1302
«1238
«1171
«1107
e 1048
+0388
<0339
.0889
«0862
+0835
<0791
e 0746

ALBEDO
« 0450
« G500
« 0558
«GBl0
« 0650
«0700
« 0750
«0300
« 0830
«1830
«1350
«1130
<1298
012580
«1300
«1350
«1450
01550
«16350
1700
«1750
«18430
« 1850
«2930
«2350
«2000
+2000
«2000
«2050
«2030
«2130

MCR-71-181

Table A-25 (cont)
JUPITZR CHECK OUT CASE NO 9

SENSOR

g

«0020
« 0950
«7620
«953¢
«3840

1.0000

3840
9530
«7340
o 7620
«6820
«5550
«4760
4450
«3600
«2060
«1530
»0350
» 0400
« 0240
3100
0030
0220

cCoooo

NO 9

SIT CAMERA

SENSOR

]

[~ N~N -~

«0020
« 0950
4760
7620
+9530
« 3840
0000
«38 40
«9530
7340
7620
6820
#5550
+4760
bS50
3600
«2540
«2060
1590
«0950
«0400
« 0240
0100
«3030
»0220C

FILTER

1.0000
1.0000
1.0000
1.0632
1.0030
1.3080
1.0390
1.00060
1.0000
1.0000
1.0u30
1.00020
1.0003
1.00090
1.0000
1.0000
1.0003
1.0000
1.0030
1.0003
1.9008
1.3000
L.0880
1.0400
1.0000
1.0008
1.0030
1.0C00
1.0040
1.0000
1.0080

FILTER
1.0000
1.00060
1.0000
1.0000
1.0000
1.0000
1.0900
1.0000
1.72090
1.40G640
1.0C00
1.0000
1.0080
1.0000
1.0030
1.0000
1,0000
1.00040
1.0000
1.0000
1.0040
1.0000
1.0000
1.0000
1.0030
1,000
1.0600
1.0000
1.00030
1.0000
1.0030

A-102

80 (W/SQCM)
3.1500UGE~05
1.020000E-db
2.827300E~0%
5.826000€-04
7.106500E-04
8.0G33300E~04
1.071750E-33
1.354400€-93
1.,705100€-33
2.044900E-03
2.9331900E~93
2.092760E-33
2.07000C€E-03
2.148750E-03
2.165800E-03
2.141100E-33
2.190350€-03
2.235100E-23
2.253850E-03
24213430E-03
2.161250E-03
2.107800€E~-03
24047950E-23
3.333200€E-23
2.914600E-33
1.878000E-03
1.778000E~03
1.724080€E-03
L1.711750€~03
1.665280€-13
1.566600E~03

B0 (H/SQCM)
3.150000E-05
1.020000E-04
2.827000E-04
5.826000E-04
7.104500E-04
3.099000E-04
1.071750E-03
1.354400E-03
1.705100E-03
2.044000E~03
2.039100£-33
2.092760E~03
2.0730G0E-03
2.148750E-43
2.165800E~-03
2.141100£-03
2.130350E-03
2.23%100E~03
2.258350£-03
2.2136400E-03
2.161250€E~03
2.107300€-03
2.047350E-03
3.033200€E-03
2.914600E-03
1.878000€~03
1.778000E-03
1.724000€E~03
1.711750E-03
1.6452306£~03
1.566600E~03

JEFF (W/SQcH)
0.
2,040860E=-07
2.685551E~05
2.773176E=-04
S.413623E-04
7e713347E-04
1.0545602E-03
1. $54400E-03
1.677313E-33
1.947332E-03
1.613345E=-23
1.534583E-03
1.611740E-03
1.132556£-03
1.033921E-03
9,527395E~04
7.837420E-04
S 677154E-04
4465 3231E-04
3.5133068-04
2.053187E-04%
8.431200E-05
4.91508LE-05
3.033263€6-05
8.7433J0€-06
4.131630E-05
0.

0.
0.
0‘
0.

BEFF(W/SQCM)
G
2.040000E-07
2+635650E-35
2.773176E-04
5.413629E-04
7713347E-04
1.L54502E-33
103544 00E~03
1.677318E-03
1.947332E-03
1.613J45€E-03
1.594683E-03
Le414740E-D3
1.192556E-03
1.03J321E-03
3.527835€~04
7.887420E~04
S+677154LE-J4L
44653231E-34
3.5193306E~04
2.0%3187E~04%
8.431200E-35
4.915080E-05
3.63320CE-05
8.743300E-06
4.131600€E~-05
D' ’
0-

')

0'

8.
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Table A-25 {cont;
JUPITE® CHECK QUT CASE NO 9

TV ENCRGY DATA FOR TOPS NA SIT CAMERA

SATELLITE 3 DAYA

HICRUNS
e25i0
«2759
«3C00
«3250
+3500
«3750
4000
4250
24560
4750
«50U0
«525u
«55310
«5754
«6 030
«6250
«65010
«6750
o7 000
«7250
«7503
«7753
«800u
«8250
«8500
«8750
«9300y
+92504
235430
«9750%

1.0000

SOLAR
Ou?y
+ 8514
<0971
1093
«1157
«1429
2006
20by
«1942
«183¢
«1725
«1719
« 1666
«158%
«1511
e 1442
«1369
<1302
«1235
1171
«1107
«1u48
« (358
« 0939
» 5859
08562

© e 0835

0791
«0746

ALBE DO
U456
«L530
« U550
<0630
«L650
0700
«6753
«U300
0350
1330
«1056
<1130
«1200
«1259
1330
<1350
214590
21550
«165¢
<1799
#1750
1836
«1350
«2340
+2350
e2830
#2330
200
« 2950
s2638
«2100

]

SENSOR

« 0020
+U9580
W7ol
7620
«953C
«3840

1.9000

[~ NI ==~ )

« 9840
» 9530
« 7940
7620
«6820
«5550
4760
«4450
«3600
« 2540
«206C
+1530
«J95¢C
400
«J313¢C
<3030
¢ J228

JJPITER CHEICK OUT CASE NO 9

TV_ENERGY GATA FOR TOPS NA SIT CAMERA

SATELLIT:

MICRONS
«25U§
«2758
« 3000
32506
«3500
+3750
4000
«k250
450y
47590
«5003
«5250
«550¢
«5750
«6250
«650L U
«b750
«7020
« 7250
«7500
7750
«80G0
«8254¢
« 8500
«8750
«9006D
«9250
«9500
«9750

1.00060

& DATA

SOLAR
GU70
« 0204
9514
0971
«10933
«1157
1423
+1693
«20086
« 2044
e1942
«1852
«1725
«1719
«1666
«1585
«1511
1442
+1369
«1302
«1235
« 1171
«1107
«1043
»0933
<0933
03889
«C86¢
« 0835
«3791
L7406

ALBEDO
G450
« 0530
+ 06550
«05J0
AR
«G730
«L750
«U8180
« 0850
«1308
1350
« 1130
« 1240
«125¢
«130¢C
«1350
1450
«153 30
«1650
1700
« 1750
«184040
«14590
#2900
+ 29586
«2080
«2U50
«2433
«2050
.2080
«2100

0

1

[~ - I~ =1

SENSOR

«0920
+ 0950
4760
o 7620
«3530
«3840
.0030
«3840
«3530
« 7940
»7620
«6320
«5550
<4760
«4450
«3600
«2540
«2060
«1590
« 0950
<0400
«0240
«0100
.0030
0220

A-103

FILTER

1.0039
1.3000
1.0030
1.0630
1.903¢
1.J000
1.0000
1.00439
1.0000
1.0030
1.0099
1.0002
1.0030
1.0000
1.0093
1.0030
1.3030
10030
1.008u
1.0064a0
104884
1.0000
1.3040
1. 0030

"1.0000

1,30000
1.0000
1.0000
1.0000¢
1.0000
1.0000

FILTER
1.3030
1.0003
1.0000
1.0600
1.0000
1.0000
1.0000

" 1.9000

1.0G3¢0
1.0663
1.0090
1.0G30
1.3844¢
1.0000
1.4008
1.0000
1.0040
1.3009
1.0309
1.903¢
1.0000
1.0000
1.9000
1.0000
1.0633
1.00400
1.0600
1.0000
1.0000
1.0000
1.00G0

BO¢H/7SGCH)
1.567125E£~05
5.07450uE-4d3
1.4056432E~34
2.893435E~34
3.5346483E~44
4,029252E-04
50331356E~-04
5e7331040E-J4
8,4828726-04
1.,015330€~03
1.014452€-03
1.041148E-03
1.029825E-33
1.063003E-03
1.377485€-33
1.085197E£~33
1.083338E-03
1.111962E-33
1.123778E-33
1.1C1166E-03
1.075222€£~-13
1.044630E-43
1.018355E~03
1.512002£-33
1.459013E-~03
3. 343050E-34
8.845550€~0¢6
857530004
8.515956E-04
4¢135263E-006
7.793335E-04

BO (W/SQCH)
14773753E~05
5.763000&~05
1.597255€-34
3.291690E~04
4 014342E-04
4.5759356-04
0+055337E-~04
7.652350E~04
3.633815E~3d4
1.154360E~03
1.152031E-03
1.182409£-03
1.169%50E~23
1.214044E-33
1.2236776-33
1.268721E-133
1,237387E-03
1.262831E-03
1.276250€-13
1.250571E-33
1.221106E-03
1.190907€-933
1.157032€-03
14717148E-33
1.646743E-03
1.061070€-03
1.0D04570E-223
3.740600E~04
9671387504
3.295832E-04
§+4851290E~0y

BEFF {(W/S0CH)

0.

1.014900E-07
1.333111c~35
1+373655c~04
24633280E~04
3e833373E~0u
5.243645E~04
Be733140E~3%
8e347147E-TY
9.634362E~-0%
84G54751E-04%
7.933549E-04
7.023406E~04
54932967c~04
5.123831€E~-3d4
4,741128E-04
3.923931E-04
2,824384E-34
2.314982E-04
1e7533555~0u
1.021461E-34
421345228~05
2.4452528~05
1.512502E-105
443530408~06
2.G55474E-03

BEFF (H/SQCM)
0‘
1.152600E-07
1.517392E-05
1.565844E-04
3.653700E-04
4¢360360E-04
5.853501€~04
7et£52360E~04
Qe b7 IHTHLE~DY
1.103582€~03
9. 147607E~34
3.00336LE~-04
7.975331E~84
6.737343E-34
5.824703E-04%
5.383261E=04
5¢455332E~-04
3.207592E-06
2.623073E-04
1.383403E-04
1,160051E-04
4.763623E-05
2,7773206E~33
1.717148E-053
4.943247c€-15
2.334354E-05
B.

Q.
0‘
Q.
G.

€y
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Table A-25 {concl)

JIPITER CHECK OUT CASE NO 9

COHPUTATLVAS FOU MINIMUM PICTURE TAKING INTERVAL

JUPITER CHiCK

PLOT [HTE VAL
PRNT INTERVAL

TIMc INTERVAL

PICTURE CALC
1 1
2 2
3 3
& “
5 o
6 é
? 7
& 8
9 3
18 1y
11 11
12 12
13 13
14 1w
15 15
15 i6
17 17
18 14
19 13
6 20
23 21
2¢ a2
23 23
24 24
25 25
26 26
a7 27
23 23
23 e9
34 $3
31 3
32 32
33 33
Ju 34
35 35
36 3%
37 37
38 35
39 34
4 LT}
L 39 41
&2 LY
W3 43
44 L1}
45 43
L13 ho
&? (Y4

QUT CASE NO 9

= 1 CALT STEP
= 1CALC FTEPS

FOrt CALCULATEY
TINE (DAYS)
LeG0O0CULEFSO
15000060000
ReUndlGulIe00
2.50000LLLESDG
346035080+
JaSudiLolErud
LoeGJJdJLUCRHCD
Ge5uiliOULlee 0
5.03300uLie 0
5.5G10GLEECLD
£.0L30C.LE20D
BeSLLLGLLERND

74500CCLGE
Be0UUOLLLESYDD
B.5020CLLEC VU
Q.G3JUCCLECQD
Q.50330LLEXGT
1.60G0L0C+0T1L
1.0G550C0LEHOL
102023000001
1.3520000LEY Ll
1.200L00CEr 0L
1.253000lce 0t
13030040401
1.350C0LLESOL
1.uL00600LCcvrud
1.65000002+G)
14503008 (z¢ 01
1.550030CC+ 01
1.65g00L Gl
1.0556L007¢ 01
1.700L0u{E®DE
L.7900006G62¢ 02
1.8L00C0C2+01
1.350000Lcvnl
1.90006L0CeGY
1.95uibi{Eei
24CI0GGULENGL
2.G530000LE+ DY
2030U{LuCZe0s
2431590000 08
2.23L00L0LLE+01
225000002001
230dulutIend
2.350CL00E% UL
2ekGULUULECOY

PICIUE STAxT TIMI (uaYS) =  $.J0D0)000Z+20

PICTUR STUP TINE  (L2Y3) = 2,20003300c¢01

DELFA T wSIURITLIU  (SECH = 4,.320040L0Ev06

FRAME REAQ TIME (SECY = 4,000033w0ced1

FRAME xEA) RWTe apP3) = 1.,250030032¢05

BULK JATA STORAGE CAPACITY (BIT1S) = 2.300GJ0JGE+IG
PICTIRKE SILE (UITs) = 35.12003330E+36
BULK JATA STORAGE CAPASLITY (PICS) = 3.3082593%E+02

YULK COHTcNTS IN USE {8I15) = (.

BUFFEXR STUxAGE CAPACITY 13113) 2.0000003E+36
DATA TRAKLMISSION RATE (8PS) = 2,3503330uE+00
RATE F2CM OTHi®t INLTRUMENTES (BP3) =  b6.40J0u832CEed2

REAL TIMc PICTURE RATE (BPS) = 2,785600030E+04
BUFFER CAPACITY LESS THAN ONE PICTURE, CAPACITY SET Yo 5.120C+06
KINIMUM PICTURE INTRRVAL (SEC) = 1,.,837760235+02
MAXInuM PICTURE RATE (PICS/HR) = 1435390625808

KAXIHUM PICTuRE PATE (2IC/34v) = & 7013753,8+32
HAXLMUM NJ#3Ex OF PILTURES = 9372

ACTUAL, PICTUxL RATE (PIC/)AY) = 2.00000080€+030
ACTUAL NUMIER 2F PICTURES = 41

PERIAPSIS >TATE VICTOK

“1558150u0Ev 0 ~4e33051226E404 3.87916842E402
9e75326352e un ~3. 7712764088402 Q.

VIEW FROM INPUT VIEwPOINT

S =

7204 JOMINJTES

= 720490 MINUTES

NS =

TIME (4<S)

24400C0300E401
3.6000J)30€+01
4¢3300030E+01
6.0000540E+01
7.20038020%+31
B8,403LJIGELGL
F.0000duic¢CL
1,830 1a02¢02
12030l uEri2
1,32300008<+02
1.49301)0E602
1.5600036E+02
1.680040uE¢02
1.400033GE+02
1.320009GE+02
2,0640GJ00E+02
2,160LJJ0E~D2
2.280G03uE+02
2.4000096c+62
2.520U3u0E«Q2
246400Ju2E+52
2.76063J5ExG2
243830336582
3,3030306E+82
3.120CJ40E422
3.2600J00K¢52
3.3606230€E+02
Jewd0uLIulEsG?2
3.60033d450+82
3.7280333E+4J2
3.3u00dubzvi2
J.36303004E+02
LedBLOJULEHGS
k20063008402
4,320030LE¢32
Het3GJATENY02
44560033Ck+02
4.683C100E+02
4.3045000CE+02
4e3235300E4J2
S+000G330Ex 02
5.1600010E¢02
5.2800230Ev902
5.400030LE¢02
5.5200203CGET2
5.6400)30E+02
5.7500uduErQ2

723.09 MINJTES

TIME (MIN)
1.4480006E+463
2.15302835E+03
2433000C3E+03
3.50006G0E+03
e 32u0000E+G3
S.CH4Gu000E+GS
3476500005403
6e93J54C0JEDS
Te2d.00G0E403
7+3230000€+403
3.6LJ0005E+83
3.3600000£403
1.Gu30003E+00
1.381C003E+04
1.15203000E+04
1.2240003E+ 08
1.2950060E+04
1.3630000E+ 34
Le44%GO0DUEL DN
1.512C000E400
153463008+ 0Q0
1.655033CE+Cs
1.7230000E+G4
1.60;90CIE+DH
1.872(00CE+04
143640030800
2.316C000E+0Y
2.0830Q200E+00
2426330832+ 34
2423230002404
2.3040003E400
2.375G00UE«CL
2:4u30000E+00
2452300005404
2.5920003E+04
2,569U0G0E+00
24736000CE04
2+80L30000E494
2,8800000E¢00
2,9520C00E+00
3.,02400C0E+3%
3.095300C3€¢04
3.16300005400
3.24G0003c+00
3.312000J8 404
3.3340080E400
3.45&60000E¢ 0

JUPITZR CHECK OUT CASE WO 9
TOPS N& SIT CadEka

EXPOSURS
EXPOSUR:Z
EXPOSURE
CHG
EXPOSURE
REQUIREU
cHG
VIEW FROM

100 »iGH
Tintk RJIJUCED 10
Is

1
TIrE

FILIER FACTGR IS

1
SPACECRAFT

Z43028=32 (Z2GI/CMe*23

24371z-05 SEC

14731803 (P /CH 2}

SET 70 0.3 MILLISEC

Le64TESQD
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b. Output Data - The frame times used were the same as for
case 8, which used a Pioneer type camera. Table A-26 presents the
tabular output for the selected frames. '

The graphic output presents closest approach geometry (Fig.
A-22), TV summaries (Fig. A-23), and satellite geometry summaries
(Fig. A-24). ¥

A-105
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.

y Table A-26 Case 9 Tabular Output
JUPLTER CHELCK QuT CASE NO 9

PICTURE WUNDER S 3 DAYS 0 HRS O MIN TO ENCOUNTER JO 2445734.500

PLANET JUPITE SATELLITE cCaLLl

RANGE (KM} = 2,66269379E¢06 RANGE (KM} = 1.19233537E+)6
CONE  (UedG) = 34410 CONE  (DES) = 4w6B.23
CLOCK (DEG) = 87.14 CLOCK (DEG) = 30.60
PHASE (QE3) = 138.63 PHASE (DEG) = 126.46
OIAN (DEG) = QIAM (DEG) = 23

3.07

RESOLUTION OF PLANET

CENTER = 25,91 KM/PIXEL

LIMd = 26.62 KM/PIXEL .
INSTRUMENT DATA FOR PLANET JUPLTE (PICTURE CINTERED AT

=+83 DEG LAT 130.07 OEG LONG )

RESQLUTION AT SPECIFIED LOCATION =
SMEAR DUE TO RELATIVE VELOCITIES
SMEAR DUC TO S/C ATTITUJE RATES
O8JECT MOTION FR0M4 ALL SQURCES
NUMBER OF PIXELS SHMEARED

25.91 XM/PIXEL
10,30 XM/SEC
58%.06 KM/SEC
00 <M
00230 PIXELS

EXPOSURE TIME FOR ONE-hALF PIXEL SMEAR 214761 MILLISEC

EFFECTIVE RESOLUTION WITH SMEAR
AT SPECIFIED LOCATION 26.0 KM/PIXEL
AT SUBSPACECRAFT POINT 2649 KM/PIXEL
AT LIMB OF TARGET BODY 26.7 XM/PIXEL

«100 MILLISEC

EXPOSURE TIME FUR TOPS NA SIT CAMERA =
POWER JENSITY J ERGS/S2 CM/SIC AT LENS
POHER DENSITY 2. 0449E+J1 ZRGS/SQ CM/SEC 0.4 SENSOR

#ooon

EXPOSJRE 1,70126-03 ERGS/ST CH
PERCENT OF OYNAMIC RANGZ = 85,000
OIGITAL NUMYER OF EXPUS = 217 (OF 236 LEVELS)

ONE BIGITAL NUMBER EULUALS 7,.,7812E-05 ERSS/SJH CM

NUMBER OF PICTURES WITH RESOLUTION BETTER THAN

RESOLUTION LEVELS 300.0 130.2 50.0 13.0 KM/PIXEL
PLANET 5.0 5.0 S0 0. ) °
SATELLITE 1 5.0400 5.0000 5.0000 Ge
SATELLITE 2 5.0000 5.0000 5.0000 0.
SATELLITE 3 S.0400 5.0000 5.0000 8.
SATELLITE & 5.0000 5.0000 5.0000 4.00030
SATELLITE 0ATA
NUH RANGE (KM} PHASE (DEG) CONE (DEG) CLOCK (DEG)
1 2.85040788E+05 80474 91.99 85476
2 3.18056131E+06 36497 75.76 87.45
3 3.72563611E+05 30.91 81.82- 8705
4 1.19239507E+(6 126.45 46.28 33.60
NUM EARTH-SAT-S5/C ANG SATELLITE ANG OIAM
1 8407L29143E401L 6.71370283€E-02
4 9.697063022+01 5.26013358E£~02
3 9.69106043Ee08 7.84313409€-02
4 1.26u60415c+032 2.26686318E~01

RESOLUYION (KM/PIX)

DATA FO

R SATELLITES

NUM RES ALONG RADIUS VECTOR RES AT SATELLITE LIMB
1 2.848737868z+01 2.8504073%E+01
2 3.17910131E+01 3,18056038E+01
3 3.723086112+01 3.72563523E+01
b 1.13063507E+02 $.19299273€E+04
SHEAR DATA FOR SATELLITES
SMEAR DUE YO SMEAR DUE TO NUMBER OF TIME TO SMEAR

VEL (KM/SEC) S/C (KM/SEC) PIXELS SMEARED 172 PIXEL (SEC)

VIEW

1.02079370E+01
1.44858817E+01
16341145326+018
137385834400
FROM SPACECRAFT

6.37139128E402
5523745605402
8.242967135+02
2.108A85749E4¢02

A-106

2.47172619€E-03
24120563J4E-03
2.26146304E-03
1.78263138E~03

2.02287778E=-02
2,357324L35E-02
2,23024789E-02
2.80434235€-02
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Table A-26 (cont)

JUPITIR LHECK QUT CASE NO 9

PICTU L NUMALR 2h 12 0AYS 12
PLANCT WUPITE SATELLITE C
RANGZ (KM) = 4,19z34240E+06 RANSE (KM)
CONc  (DESY = 10G3.04 CONE  (0EG)
CLOCK (De3) = 87.52 CLOCK (DEG)
PHASE (D) = b68.54 PHASE (DES)
0IAM  (DEG) = 1.95 DIAM (DEG)
RESOLUTIGN OF PLANET

CENTER = 41.21 KM/PIXKEL

LIMg = 41.92 KM/FIXEL

INSTRUMENT DATA FOR PLANET JUPITE (PICTUR

RESOLUTIOUN AT SPESIFIED LOCATION =
SMEAR UUL TO RELATIVE VILOCITIES

SMEAR QUE TO >/C ATTITUIE

NUMBER OF

EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR

RATES
0BJcCT MOTION FRUM ALL SCUPJES
PIXELS SMEARD)

41.21 KM/PIXE
11.16 <M/SEC
1199%.45 KM/SEC
oil KM
« QU271 PIXELS

18.453 HILL

EFFECTIVE RESOLUTION WIVTH SMIBR
AT SPCIFIEVD LOCATION
AT SU4SLPACZCRAFT PUINT
AT L 143 OF TARGETY BOLY

41.3 KM/PIXSL
wis3 KM/7PIXIL
w2.0 KM/PLIXZL

EXPOSURE TIMC FOR TOPS NA SIT CAMERA =

POMER DENSITY
POWER DENSITY

9
14536G5+01

ERGS/S) CY/SZC AT LENS
ZRGS/S3 C4/S2C 04 SENSOR

HRS

ALLI

111.33
36.81
60.25

«05

(TR TN L TR

E CENTERED AT

L

ISEC

" .10C MILLISEC

5.93824352E+06

0 MIN TO ENCOUNTER

~1.51 DEG LAT

0 2445744000

90487 DEG LONG )

EXPOSURE

ONE OIGITAL

PERCENT GF DYNAMIC RANGE
DIGITAL NUM3ER OF EXPCS

1.53492-C3 ERGS/S] T

= 76.652
= 1986

(CF 256 LEVELS)

NUMBEZR EGUALS 7.7812E-05 ERGS/S3 CM

NUMBER OF PICTURES WITH SOLUTION BITTER THAN

RESOLUTIO LEVELS

PLANET

SATELLITE
SATELLITE
SATEL.ITE
SATELLITE

£ wue

30346 10G.0 S0.3 13.0 KM/PIXEL
24,0 24e0 24.0 0.
24.0400 2440830 24,0000 Oa
2400U0 24.00230 24,0000 Be
2445300 2440003 23,0000 0.
24,0300 24+ 0000 14,0000 4,0000
SATELLITE OATA
NUM RANGE (KM)' PHASE (DE3J) CONE {DEG) CLOCK (JEG)
1 3.7729%5651E4(5 68.56 163.82 87.70
4 3.51504C033E+06 68e4k 163.14 87.84
3 4.3394L2337C+05 54.27 117.31 36,99
4 5433324352E¢L6 60.25 111.33 86.81
NuUM EARTH-SAT-S/C ANG SATELLITE ANG DIAM
i 6.85027840E401 5.07209425E-02
2 SeB44u 20485401 4,75965100£-02
3 5.427049082408 6.73380833€~02
i 6.02534073E+01 4.55413891E-02

RESOLUTLON (KM/PIX) DATA FOR SATELLITES

NUM RcS ALONG RAUIUS VECTOR RES AT SATELLITE LIMB

1 3.77128E512+01 3.77235614E+01L

2 3.513580332461 3.51504063€E+01

3 4.335873972+014 4e33942322E401

4 5e335884852E5401 $.93824805€+01
SMEAR JATA FOR SATELLITZS
SMEAR DUE TO SMEAR DJE TO NU®dER OF TIME 10 SMEAR
VEL (KM/530) 8§40 (KM/SEC) PIXELS SMEARED 172 PIXEL (SEC)
1.53155730E¢0i 1,01643258E+03 2.0B734630E-03 1.87410034E-02
1.21244141€+01 G.48421615E+402 2.67671026E~03 1.867905460E-02
4519578318400 1.26173001E403 2.31514059E£-33 - 1.71519314€~02
Be40183837E €00 1.67743003E+03 2+83549729€~03 1.763359126-02

VIEW FRUM SPAGECRAFT

LAT

=2 9 LONG

167 NOT VISIBLE

A-107



JUPITER CHECX OUT CASE NO 9

PICTURE NUMBER 13

PLANET JuPIT

RARGE (XH)

CONE (DEG)
CLOCK ({DE)
PHASE (DES)
DIAM  (DEG)

94.37
87.31
77.82

2.07

Hunnam

RESOLUTION OF PLANET

CENTER =
Ling =

38.72 KM/FPIKEL
39.42 KM/PIXEL

3.34298327€+06

MCR-71-181

Table A-26 (cont)

7 DAYS O HRS

SATELLITE CALLl

RANGE (KM)

CONE (DE3)
CLOCKX (DEG)
PHASE (JEG)
. DIAM  (DES)

INSTRUMENT DATA FOR PLANET JUPITE

RESOLJTION AY SPECIFIFD LOCATION =

SMEAR DUE TO RELATIVE VELOCITIES 11.0
SMEAR DUE TO S/C ATTITJIE RATES 3718
0BJECT MOTION FROM ALL SOURCES o1
NUM3ER OF PIXELS SMEAREJ «0025

EXPOSURE TIME FOR ONE-HALF PIXEL SMEAR

EFFECTIVE RESOLUTION WITH SMEAR
AT SPEZCIF]ED LOCATION
AT SUJSPACECKAFT POINT

AT LIMB OF

TARGET BODY

38.3 KM/PIXEL
38.% KM/PIXEL
39,5 KM/PIXEL

EXPOSURE TIME FOR TOPS NA SIT CAMERA
ERGS/SQA CM/SEC AT LENS

POWHER DENSI
POWER DENSI
EXPOSJRE

PERCENT OF
DIGITAL NuUM

TY = @
TY = 1.81518+41
2 1.61516-03

DYNAMIC RANGE =
3ER OF EXPCS =

ZRGS/SQ $M/SEC O SENSOR

ERGS/SQ €M

80.676

Thotb
88.12
101.75
05

HHnew

(PICTURE CENTERED AT

7 KM/SEC
5 KM/SEC
9 <M

3 PIXELS

206 {(OF 256 LEVELS)
ONE OIGITAL NUMBER EBWUALS 7.7812E-D5 ER5S5/5Q CM

NUMBER OF PICTURES WITH RESOLUTION BEZTTER THAN

RESOLUTION

PLANEY

SATELLITE 1
SATELLITE 2
SATELLITE 3
SATELLITE &

VIEM FROM SPACECRAFT

38.72 KM/PIXEL

19.762 MILLISEC

«100 MILLISEC

4e61086320E+026

G MIN TO ENCOUNTER

=122 DEG LAT

@ KH/PIXEL

CLOCK (DEG)

87.3¢
37.19
‘37,71
88.12

SATELLITE &NG DIAM

$.34086559£-02
3.63575855E~02
1.01685652E~01

LEVELS 3ctd.0 100.80 5040
13.0 1340 13.0
13.09%00 13.0030 13.0000
13.0008 13.2000 13.0000
13.0300 13,0032 13.0000
13.0000 13.00400 13.0000
SATELLITE DATA
NUM RANGE (KM) PRASE (DEG) CONE (DEG)
1 3.58308793L+L5 7452 37.69
2 4.60161687E+05 79.07 93.12
3 2.87364462E+06 78.60 83453
4 4.61086320E+C6 101.75 7044
NUM EARTH-SAT-5/C ANG
1 7.450211655401
2 T«90687476E+01
3 7.86565142E8¢01
4 1.057490572+02

RESOLUTION (KM/PIX) DATA FOR SATELLITES
RUM RES ALONG RADIUS VECTOR

FUN-

3.58141793E+401
4.600156872+¢01
2.871094€32401
4.60850320E+01

SMEAR DATA FOR SATELLITES

SMEAR bUE TO
VEL (KM/SEC)

$.,31336486E+01L
1.53%05216E+08
9,230u3041E+00
6.06430743E+00

SMEAR DJE

10

S/C (KM/SEC)

9.249947997+02
1.14125823E8+03
7.58333745€+402
9.15573784E402

A-108

5486519442E~02

RES AT SATELLITE LIMB

3.58308754E+01
4.60161664E+01
ReB87364340E+01L
4.61086259E401

NUMBER OF
PIXELS SHEARED

2455760677E~03
245045014 0E-03
R.47956112€-03
1,99%41256E-03

TIME TO SMEAR
1/72 PIXEL (SEC)

1.35495260€-02
1.99€405356-92
2.01648589E-02
2.50073451€£-02

JO 2445738.500

229,60 DEG LONG )

A
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Table A-26 {cont}

JUPLTER CASCK OUT CASE NO 3

PICT U<t NUMBER 33 17 JAYS 0 HRS @ MIN TO EMCOUNTER
PLANET JuPITC SATELLITE CALLl

RANGE (KM) = 3.22765354E¢16 RANGE (KM) = 2.33J340732E+06

CONE  (DEG) = 112,07 CONE  (DEG) = 146.80

CLOCK (Ut3) = 4d7.87 CLOCK (UEu) = 36.81

PHASE (DEW) = 53,12 PHASE (DEG) = 24.410

DIAM  (UES) = 2.53 OIAN  (DEG) = «03

RESOLJTION OF PLANET

CENTER = 31.56 KM/FILEL

(84,1t} = 32.27 KM/PLAEL

INSTRUMAENT DATA FOR PLAGET JUPITE (PICTURE CENTERED AT ~1.77 DEG LAT
‘RESOLUYIGN AT SPECIFIED LOCATION = 3t.56 KM/PIXEL

SMEAR OUE TO RELATIVE JVILOCITIES 10.78 <M/SEC

SMEAR QUE TO S/C ATTITUJE RATES 837475 AM/3EC

OB8JeCT MUTION FrIM ALL 30URCES «39 <M

NUMIER OF PIXELS SMEARED +ul237 PIXELS

EXPOSURL TIME FOR ONE=-HALF PIXEL SMEAR

EFFECTIVE WSOLUTION WITH SMIAR

17.449 MILLISEC

Jo

2645743.500

110,10 DEG LONG )

AT 3PSCIFICO LOCATION
AT SUJSPACECKRAFT POINT
AT L IM3 OF TARGET BOUY

EXPOSURE TIME FOR TOPS Nl SIT CAMERA =

POHE X DUNSITY ]

31.7 KM/PIXEL
31.7 KM/PIXEL
32.4 KM/PIXZL

«100 MILLISEC

IRGS/SQ CM/SEC AT LENS

POHcR JDENSITY
EXPUSURE

1.4487E+ 01
1.4487€E-C3

ZRGS/S2

ERGS/SQ CM

72.323

PERCENT OF DYNAMIC RANGE =
= 185

DIGITAL HUMBER OF EXPOS

CM/SEC ON SENSOR

(OF 256 LEVYELS)
ONE UIGITAL NUMBER EQUALS 7,7312E-06 ERGS/S)

oM

NUMBEK OF PICTURES WITH ESOLUTION BETTER THAN
RESOLUTION LEVELS  360.6 130.0 5.0 13.0 KM/PIXEL
PLANET 33.8 33.0 33.8 Qe
SATELLITE 1 33,0000 33,0030 33.0000 . 8.
SATELLITE 2 33.0388 33.04000 33,0000 © 0
SATELLITE 3 33.0000 33.3690 29.0000 'R
SATELLITE & 33.0000 33,0000 20.0000 4« 0000
SATELLITE DATA
NUM RANGE (KH) PHASE (CEG) CONE (DEG) CLOCK (JEG)
1 3.64862320E+06 58443 112.77 87.42
2 3.23775087€+05 71.01 1u0.18 83.15
3 3.35108232E+0C5 71.81 99.39 87.7%
4 2+83J44732E+0H 2k 41 146.80 86.81
NUH EARTH-SAT~S/C ANG SATSLLITE ANG DIAM
1 5.3428C9032¢01 5.24433486E-02
2 7.10135691E+01 $.167235039E~02
3 7418357575£+01 +39565639E-02
L] 2443999492E+01 9.06333811E~02
RESOLUTION (<M/PIX) DATA FOR SATELLITES
NUM RES ALONG RADIUS VECTOR RES AV SATELLITE LINB
1 34664695323E+01 3.64862282E+01
2 3.23629087E+01 3.23775954E+01
3 3.343532328¢01 3.95105150E+01
4 2,98808792E+01 2499064699E+01
SMEAR DATA FOR SATELLITES
SMEAR OUE 10 SMEAR QUE TO NUMBER OF TIME TO SMEAR
VEL (KM/5:ZC) S/C (KM/SES) PIXELS SMEARED 172 PIXEL (SEC)
1.31862732E+01 1404060414E+Q3 2438353122E-03 1.73278319€E-02
2e83272248E430 8.56813946E+02 2465624261E-33 1.88377655E~32
9.133062430E+a0 1.33708310E+03 2.54220573E-03 1,89235332€-02
Seal73113300+0%0 8.33744593E+02 3,000704031E-03 1.66627564E-02
VIEW FRIM SPACECRAFT
LAT =2 y LONG 147 NOT VISIPLE
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JUPITER CHECK OUT CASE 40 9

PICTURE NUMBER 1

PLANET JUPITE

RANUE (KM) = Be206472)33E+05
CONE  (DEG) = 155.75

CLOCK (DEG) = 87.34

PHASE (DES) = 15.25

OIAM (DEG) = 13.13

RESOLUTION OF PLANET

CENTER = 5453 KM/PLXEL

LIMg 6.20 KM/PIXEL
INSTRUMENT DATA FOR PLANET JUPITE

RESOLUTION AY SPECIFIEU LOCATION
SMEAR DJE TO RELATIVE VELOCILITIES
SMEAR DUE TO S/C ATTITJUJE RATES
OBJECT HMOTION FROM ALL SOURCES
NUMBER OF PIXELS SMEARED

15

X

EXPOSURE TIME FOR ONE~HALF PIXEL SMEAR

EFFECTIVE RESOLUTION MWITH SMEAR

AT SPECIFIZD LOCATION S«e5 KM/P]
AT SUJISPACECRAFT POINT 5.5 KH/PI
AT LIMB OF TARGET BowoyY 642 KM/P]

EXPOSURE TIME FOR TOPS NA SIT CAMERA
POHER DENSITY ¢ ERGS/5Q CH/
PORCR DENSITY 1.0133E+01 ERGS/SQ CH/

nonou

EXPOSJURE 1,01332-03 ERG3S/SQ CM
PERCENT OF DYNAMIC RANGI = 304466
DIGITAL NJUMBER OF EXPCS = 129 (OF 258

MCR-71-181

Table A-26 (concl)

21 DAYS 0 HRS @ MIN TO ENCD

SATELLITE cCawl

RANGE (XM) = 1.32373119E+36
CONE  (DEG) = 53.61
CLOCK (DE3) = 264,33
PHASE (DESG) = 130.33
OIAR  (DE35) = «20

(PICTJIRE TENTERED AT

-2

3453 KM/PIXEL
2.61 KM/SEC
G+56 XHM/SEC

«02 KM
0293 PIXELS

17.366 MILLISEC

Xzl
XEL
XEL

SEC AT LENS
SEC ON SEMSOR

«100 MILLISEC

LEVELS)

ONE DIGITAL NUMBEX £QUALS 7.7812E-056 ERS5S/SY CM

KUMBER OF PICTURES WITH RESOLUTION BEFT

ER THAN

UNTER JO 2L45752.508

21 DEG LAT 242,73 OEG LONG )

RESOLUTION LEVELS 300.0 133.3 58.0 1l.0 KM/PIXEL
PLANET 4leb 41.0 41.0 1.0 <
SATELLITE 1 41.64300 41.3304 41,0000 1.3000
SATELLITE 2 41.0300 4130333 41,0080 3.0000 °
SATELLITE 3 41,0300 41,0930 37.0000 G,
SATELLITE & 41,0330 41.0030 28.0000 7.0000
SATELLITE OATA
HUM RANGE (KM) PHASE (DES) CONE (DEG) CLOCK (DEG)
1 3.29926477E+DS 6.71 177.56 70.52
2 8.86088816E+05 63.84% 107.16 87.92
3 1. 3114473 6E+ 06 S4.53 134h.42 26740
L] 1.32673119E+(6 130.33 S3.01 264436
NUH EARTH-SAT~S/C ANG SATELLITE ANG DIAM
1 6.71063378E+00 2¢85733319E-01
2 6.38420790E+01 1.83811493E-01
3 5.45769703c+01 2.62908297E-01
L 1.303752632+02 2.03529570E-01

RESOLUTION (KM/PIX) DATA FOR SATELLITES

NUNH RES ALONG RADIUS VECTOR
i 9.282566477E+00
2 8.84628815E400
3 1.30889736<+01
& 1.32637119c+01

SMEAR OATA FOR SATELLITES
SMEAR DUE TO SMEAR OJE 10
VEL (KM/SEC) S/C (KM/SEC)

2.961767738E+0L 2.35618103E+02
4.76516831E+00 2,454731655+32
7342351135401 1.8533u015c+4d2
8.66234754£+00 3.90205470€402

VIEW FROM SPACECRAFT
LAT 1 LONG 152 NOT VISIBLE

A-110

PIXEZLS SMEARED

RES AY SATELLITE LIM2

9¢29924977E+00
8.86087613E+00
1,111440663E+08
1.32872940E401

NUMBER OF TIME TO SHEAR

172 PIXEL (SEC}

2.75982161E-03
2.81342072E-03
1.91782300E-03
237636732603

1.81171130€E~02
1477713598E~02
2.60712276E-02
1.68102977E~02
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MCR-71-181

5. Case 10

a. Input Data - This case is a Jupiter orbital mission that
exercises the particle and field instrument subroutine. The in-
put tabular listing and additional instrument values are given
in Table A-27.
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Table A-27 _Case 10 Input Listing and Instrument Values

JUPLTER CHECK OUY CASE NO 10

2 5.0003300 PLANETY

3 4,0300u00 SATEL

[ 840201.00 DATE

[ 1.0900000k¢01

7 2.25504000 STATEL

L 53.88u400¢ STatez

3 70.640000 STATES
22 210.43000 INGTIW
61 0. TSTAR
82 L1.6030008 TSYOP
63 30.000080 DTINST
89 2.,0u000800 CALCST
3% 3.0030000 oPLot
a2 - 1.0004000 DPRNT
86 15.000000 SATRNG
96 1111111,0
98

JUPITER CHECK OUT CASE ND 14

FP CHARACTERISTICS FOrR FIELDS AND PARTICLE INSTRUMENT

[}
7
8
9

19

S.16000000E+01
£.58008000E+01
8,00J000008+01
1.30000uU00E+C2
2,00000000E-006

noHoHuN

PERIAPSIS STATE VECTOR

«1¢55815045E 405
8.75526852L+00

~4,033051226E+04
-3.77127648E+01

VIEW FROH INPUT VIEAPOINT
VIEW FROM INPUT VIEWPOINT

JUPLITER CHeOK QUT CASE NO 10

XZ{I) VALUES IN STORAGE

Q.
4.
Q.
2.
7.
o.
0.
3.

3.
[
0.
2.
Q.
C.
Qe
8.
0.
3.
0.
O
Q.
De
0.
0.
G

DODOJDUDCULE+YD

25500003d0€+030
0630000500E+31 10

003000000000 i6

1738305547€+57 26

0060000000E+0L 64

000003d0030E+00 79

0000000000€E+00 82

A-118

OO OMLODMOOORCOOOOHICOUOOEODOO0DOORCDOOEHQUOOO GNP M

3.07916842E+02
0.

5.0000030000E+00
8,4020123060E+05
1.0U0000335uE+082
5.,988400U0G0E+0DL

2.,1000003000E+02
~7.17383055L7TE+57

0.

Q.

0.

Ge

G.

0.

0.

G.

De

0.
1.0000000000E400
0.
c.
[N
Q.
0.
0.
Q.
0.
0.
1.00000300000£E+00
0.
1.5000000000E¢01
0.
1,1311110000E406
0.
Oe
0.



MCR-~71-181

b. Output Data - Outputs are trajectory trace, showing bow
shock and magnetopause input locations (Fig. A-25), dipole magnetic
field lines for an input surface strength and magnetic pole tilt
(Fig. A~26), minimum detectivity versus distance (Fig. A-27), and
cone and clock angles versus time to look down the field line vec-
tor (Fig. A-28). '

3

th

JAPITER

Fig. A-25 Bow Shock and Magnetopause Input Locations
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Fig. A-26 Dipole Magnetic Field
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APPENDIX B

COMPUTER PROGRAM CARD LISTING



MARTIN®5T.MAIN

(2 X2 Xs}

1000

MCR-71-181

COUMON/HENTINS/TITLF(13)

COVMON/CHARLYT /HCODFINREC s TP IVSINSCe TFLSTPNCR

DOURLE PRECISION JNF

DOUBLE PRECISION UNVe SAVE

COMMOM/JUDAYS/JOVITT

COMMON /PLCONS/GVS RUPL(12) NS, RPLI12) s SNAVF(2) o PLNAVE(2012), -

X SPYI3)sPLPVI3¢12) s SVEI D) 2 PLYE(30 12} s SROTPLROTI12) s OBLsPLORL(12)

COMMON/REVER/RQTW(3)
COMMON/CHARAC/P(60)
COMVMON/FOROUT/DUMUYB (131 ¢ JTRCM,DUMMYC (6)
COMMON/CELEST/C(3)»SU3)sSNI3)
COMMON/STUFF /XN{3) sDUMMF{110)
COMMON/STUF1/XSAT(Y)
COMMON/GEOM/XE(3) e XP (3)
COMMON/CAM/CCONE(200),CCLOCK (200)
COMMON/TEST/ITFST(a7)

COMMON/FLAGS/IFLT IFLPLPIFLPR
.COMMON/TCONS/TCONS(200)

COMMON /TRA/TRACE s DHIMMYA(13)
COMMON/XZ/XZ(97)»1%26 /VAR/VAR(9Y?)
COMMON/FLYBY/DUML{A) »X {3} sNUNM2(9)

DATA C/~=¢06034330+423724160+=+9695748569/
FLAG(A»BI=AMOD(AVB)

INITIALIZATION AND ONE TIME CALCULATIONS

CONTINUE

REWIND 13

REWIND 8

REWIND 9

REWIND 10

REWIND 11

REWIND 12

RPD=3,14159/180,0
=1

NREC=1

NCBZO

IFLST=0

CALL PLANET{(SHNOTRA)

CALL INPUTI(NP)
IF{XZ(85) NELO) IFLST=L

DATE=XZ(4)

pP=xzi2)

NSCz=x2(18)

CALL CPLANN(IP)

CALL SCROT(ROTHW)

C
€ RETRIEVE INSTRUMENT CHARACTERISTICS
c

ano

[2XsXse)

10
11
12
13
14
SE
20

INST=]1

IF(ITEST(22) (NELO) INSTZXZ(22)40.01
INSTRZINST/100 +

60 TO (10+11,12+13+14)9INSTR
CALL NOCHARUINST)

GO Yo 20

CALL TVCHAR(INST)

60 To 20

CALL FPCHAR(INST)

60 YO 20

CALL IRCHARCINST)

60 To 2¢

CALL UVCHAR(INST)

T UP TIME SEQUENCING FOR CALCULATIONS

CONTINUE

IF(DATE.GEL0) CALL CALNDR(JDF #2HINDATE »SHCAL1D)
IF(DATE.LT.0) CALL CALNDR(JDE»2HJINs=NDATE s SHMODJID)
IXZ26 = XZ(6) + .4

CALL ORBINIX2{7)+IX2Z6}

SAVE=JDV

JOVEJUDE

CALL PSATP

JOV=JDE

IF(INSTR.EQ.3) CALL FIELDS

JOV=SAVE

IFC(INSTR.EQ.3) 6O TO 800

CALL TCON(NP)

INTPL=1

INTPR=L

IF(ITEST(B1).EG,1) INTPLZXZ2(A1)

IF(ITEST(82) .EG.1) INTPR=X2(82)

RAPER=RPL(IP)

IF(ITEST(85).EQ.1) CALL PSCONS(RAPFR6HRADIUS, IVSeIP)
NPLC=P({39) .

START LooP

JOV=JUDE+TCONSII)

IVS=xZ (3}

IFLPL=0

IFLPR=0

IFC(FLOATI( Y1) /INTPL) ) oF QL (FLOAT( 1) =1.NI/FLOATIINTPL)Y) TFLPL=Y
IFCIFLOAT ({1} /INTPR) } JFQW (FLOATIT)=1.0) /FLOAT(INTPR)) IFLPA=}
CALL TCONVITT,3HSEC» TCONS{I) »IHDAY)

B-1



164
165

170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

194

OO0

[aXa el [a X e N2l

oo

(e XeNel [s X2 X1) OO0

OO0

102
50

210

220

230

240

290

310

320

330

340

390

800

2000

MCR-71-181

IF(NSC.GELO} CALL PLPOS{XErJDVs3)

CALL PLPOS(XP» IOV IP)

IF(IVS.GT.0) CALL PLASATIXSAT+JDV,IVSsIP)
CALL ORBINIXZIT)»1X2Z6)
CALL ORBPOS(X»TT)
CALL VEQUAL{XN¢X)
TX=TT/A6400,

IPCN=(I~1)sMNPCH+L
TMAGX=ABSVIX)
TANGLEZASIN(RAPER/TVAGX ) «RPD
IF(ITEST(B83)4EQ.1,AND . TMAGX +GT4X2(83)) 60 TO 102
IF(ITEST(B4) ,EQ.1,AND,TANGL+LT.X2(8%)) 60O TO 102
G0 To SO

IFLPL = 0
IFLPR = 0

CONTINUE
CALL VCOMB(S)XPsr=1,0¢X?=~140)
CALL CACL '

"GO TO (B80Ns210+220+2309240) » INSTR

CONTINUE
TV ROUTINES

IF(IFLPL.EQ,1) CALL PIC2(P{44),P(45))
CALL RESO(4HCALC)
CALL SMEAR(4HCALC)
CALL MRLC{UHCALC)
60 To 290
CONTINUE

FP ROUTINES

60 Y0 290
CONTINUE

IR ROUTINES

60 TO 290
CONTINUE

UV ROUTINES

CONTIMUE

CALL OTJAZ(LHCALC)
IF(IFLPR.EQ.1) CALL OUTS
I=143

NRECZNREC+1
IF(I.LTNP+1) G0 TO S

END LOOP
END FILE 13
END FILE 12
END FILE 11
END FILE 1
END FILE 9
END FILE 8

20UT=XZ(90)

IF(FLAG(Z20UT»10,).6T.0+) CALL GEOPLY
CALL ADV

GO TO (800+¢310,320:330+340) v INSTR
CONTINUE

TV ROUTINES

IF(FLAG(ZOUT»100.) ,6E.10,) CALL RESH{4HPLOT)
IF(FLAG(ZOUT1000.) «GEL100.) CALL SMEAR{UHPLOT)
G0 TO 390

CONTINUE

FP ROUTINES

G0 70 390
CONTINUE

IR ROUTINES

G0 7o 390
CONTINUE

Uv ROUTINES

CONTINUE

IF(FLAG(Z0UT»10000.).GE,1000.) CALL MRLCI4HPLOT]
IF(FLAG(Z0UT»107000.)(GE.100004) CALL OTJAZ(UHPLOT)
IF(FLAG(20UT»10000004)«GE.100000.) CALL OTPLT
CONTINUE

IF{ITEST(96) .EQ.0) GO TO 10CO

IF(XZ(96) (EG.0+0) GO TO 1000

IF(XZ(96) NE140) CALL STERM

DO 2000 1=1+96

ITEST(I)ZO

X2Z(1)=0.0

CONTINUE

IFLST=0

NSC=0
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NCB=0

NCODE=0
IFLT=0

{FLPL=1
IFLPR=1

GO Yo 1000
FORMAT(3F25,R)
END

SUBROUTINE CACL
CacL=2

COMMON/JUNK/R,EFB,SR(8) ¢ SEFB(R)
COMMON/POREAR/SSV (&) »SAF (8) 1 HANG2/»DCNCLK (8) -
COMMON/HEDING/TITLE (13)

COMMON/TNME /TYNAME (5)

DIMENSION ZSAT(3),VORB(3)

DATA AU/1.49599E08/

DATA WTERG/1.E+7/

DATA NCHGT/0/2NCHGF/0/

COMMON/TEST/ITEST(QT)

COMMON/XZ/XZ(97)

COMMON/CHARAC/PL6D)
COMMON/FLYBY/DUM(6) » XN(3) »NUMM( D)
COMMON/CELEST/C(3)1S{3)»SN(3)
COMMON/GEQU/XE (1), XP(3)
COMMONM/PHASER/PHAG(R) s SRAT(3,R)

COMMON/STUFF/X (3} s TARGE (3) e POTVI3Z) »VSV(3r R} IVYSAT(3+2) 4 SVSV(3,8)
XeRCCL(3) +DTARE (%) ,DROTV(3)

COMMON/STUF1/XSAT(3)

COMMON /PLCONS/GMS GMPL (12) sRSsRPL (12) s SNAMT(2) 2 PLNANME(2+12),
X SPVL3)ePLPVI3112)SVE(3)+PLVEL3+12),SROT+PLROT(12) rSORLPPLOSL (12)
COMMON/PCOORD/PY (3] VE(3) ePM(3)
COMMON/VCONS/UX(3)»UY(3),UZ(3YPI
COMMON/REVER/ROTW(3)

COMMON/CHARLT /+CODEPNREC »IPs IVSINSCIFLSTINCR
DIMENSION UL3) e XSNE3) rUXSSE3) s TARG(3) o XTFR(3)
Xr XSAT1 (3} RANBI3) , UV (3)
XeRADIU3)1C203)0C1(3)eXSIB)XSSI3)4VSATI(I)
XeTARGV (3) PUXP (3 SROTCEI)
COMMON/FOROUT/PORER tENERGY +PERCT# IDM,R(3) ,RSATI3) » TAPGP (D) + IPCN
X+FRACTIPHASEDPHAGEP ¢ POWLN)NDN+FDERDN
COMMON/FLAGS/IVNDETFLPL P IFLRP
COMMON/CAV/CLONE (2001, CCLOCK(200)

DOUBLE PRECISION JDV LN
COMMON/JDAYS/JOVTT .

DIMENSION NSI(9)

DATA NSO/S/sNS/0+0010¢204+715¢2107

T=TT/3600,

TITSTY/86400,

XPM={ARSV{XP) /AU ) *#2

TS1=x21(87)

TS2=xZ188)

I1SAVE=O

NCB=0

IDN=2,%*P(14140,01

PI=3.1415926536

CALL VUNIT(UXP+YP)
IFINSC.LT.0) GO TO 6

CALL VDIF (XPeXPyXE}

CALL VSCALE(XSrxPs=1,)

CALL VDIF (XS#XSeX)

CALL VSCALE(RsXy=1,)

CALL RCNCLK(R¢XS)

CALL VUNIT(U »X)

CALL VSCALE(UXP,UXPr~141}
PHASETZACOS(DOTIUXe U )}

CALL PGLOBE (PMr gDV IP)

CALL VSCALE(TARGsU » RPL(IP))
CALL VNIF(RADP+TARGIYX)
HANGZASIN(RPLIIP)/R(1) ) 2180/P1
HANG2:=2 « *HANG

IMODE NE 0 MEANS COME/CLOCK IS INPUT

IF (IMODELNE.O) GO TO 10
IF(PHASE.LT.PI/2,) GO TO 2n
SUBVEHICLF POINT IN SHADOW
CALL VCROSS(XSH,UXPIL)

CALL UCROSS(XTER¢XSN2UXP)
ANGL =00 « ~HANG
ANGL=PHASE*1A0./PT=ANGL
DEL=(90.-ANGL)} /2.
ANGLZANGL+DEL
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PICTURE CENTER RISECTS AMGLE RETWESN LIT LTMR + TFRMIMATOR
CALL VCOMAITARG,UXP»COSIANGL*PL/180,) +XTER+SIN{ANGL*PI/1R0,))
CALL VSCALE(TARG:TARG/RPL(IP))

RADP 1S VECTOR FRQOY S/C TD PIC CENTER

CALL VDIF(RANPsTARG:X)

CALL VEQUAL(RANI,RADP)

CALL RCNCLK(RAD1+XS)

GO YO 20

CALL VLOAD(RCCL»1,¢CCOMEINREC) »CCLOCKIMNRFCY)
CALL SPHERE(RCCLRCCL o 4HFROM SHPOLAR » 6HDF GREE)
CALL VTRANS(RADPSRCCL 2 UHFROMCeXS)

CALL VSCALE(UsUs=14)

CA=DOT (UeRADP)
SROOTZRPL(IP) ##2=R (1) x*25(1.~CA%CA)

IF SROOT LE O CENTER OF FRAMF 1S OOF PLANET
IF(SROOT.LT.0.) SROOT=0,

TARGM=R (1) #CA~-SORT(SROOT) N
CALL VCOMBITARG,/RADPsTARGMrU»=R{1))

CALL VSCALE(RADPsRADP s TARGM)

CONTINUE
CALL VTRANS(TARGP:TARG*2HTO»PUPV)
CALL VCROSS(TARGV,UZ»TARGP)
CALL SPHERE(TARGP ) TARGP12HTO»6HLATLON6HDEGRER)
CALL VSCALE(TARGVsTARGYIPLROTIIP) /R6400,%24%P})
CALL VTRANS(TARGE »TARGY 1 4UHFROMIPM+PY)
CALL ORBVEL{VVITT)
CALL VDIF(VVsTARGE»VV)
EMZ180+~ANGV(RADP»TARG? SHDEGREE)

IFLIVS.EQ.0) GO TO 8

XSS IS VECTOR FrOM SATELLITE YO S/C

CALL VDIF(XSSeX»XSAT)

CALL VUNIT(UXSS,XSS)

ASSUNES SUN VECTOR 1S SMME AS PLAMEYS
PHASESTACOSINOT (UXPYUXSS))

CALL VSCALE(RSATsXSSr=~1,)

CALL RCNCLX(RSATa¥S)

CHECK TO SEE IF PLAMET OBSCURES SATELLITE
IFCCANGV (X s XSS »6HDEGREE) ) LT HANG 4 ANNWRSAT {1} ,6T,R (1))
XPRINT 999, TTT

CONTINUE

CALL ORBVEL(VORR¢TT) °
NSP=NS{IP)

IF(NSP,EQ.D) GO TO 106

ZAPZR(3)

IF(ZAP.GT.180.) ZAPSZAP=360.

DO S00 IZ=1/NSP

1s=1

IF(IP.EQ.6<AND.IS.EQ.1) GO TO 500

CALL PLASAT(ZSAT+JOVISeIP)

CALL VDIF(VSVI{1,1IS)eXeZSAT)
SSVIIIZANGV(VSV{1+ 119 XSsAHNEGREE)

CALL PSCONS(RPSAT)6HRADIUSI+1P)
RPSCZABSV(VSVI1,1))
SAF{IIZASIN(RPSAT/RPSCI*(360./P1)

CALL VUNIT(UXSS,»VSVIirIS))
PHAS(I)=ACOS(DOT(UXPUXSS))

CALL VSCALE(SRAT(1,IS)VSVIL1+IS)r=14)
CALL RCNCLK(SRAT(1,15)7%S)
SAP=SRAT(3/15)

IF(SAP.GT.180.) SAP=SAP=3560,
DCNCLK{I)=ABS(SRAT(2¢15)=R{2)) + ABS(SAP=ZAP)
CALL PLASAT(XSAT1,J0OV+1,/86R804015¢1P)
CALL VDIF(XSAT1/XSAT1+ZSAT)

CALL VSCALE(XSAT19XSAT1s,1)

CALL VDIF(VVSAT(1,IS)/VORRIXSATL)

CALL VSCALE(VSV(12ISIsVSY(12IS)r=1,)
CALL UCROSSI(C2rXSevSYL{1eIS))

CALL UCROSS(C1eC2yVSVI1rIS))

CALL VTRANSI{VVSAT(1+IS)}sVVSAT(1,IS)12HTOCLrVSVI101S))
CALL VTRANS(ROTC/ROYWe4HFROM»CeXS)

CALL VTRANS(ROTC/ROTCr2HTOC1oVSV 1215
CALL VTRANS(VSV(1+1S)»VSVI1rIS)»2HTO,C1oVEVIL,15))
CALL VCROSS{SVSVI(1+IS)rROTCIVEV(141S))
IFCIPLEQe64ANDS I EQeY) GO TO 700
IF(ISAVEWNE.O)} 6O TO 650

PHASES=PHAS(1)

RMINSSRAT(1.1)

CALL VEQUAL (XSATsZSAT)

ISAvVE=R]

IF(SRAT(1,1),G6T,RMIN} GO TO 700
PHASES=PHAS (1)

RMIN=GRAT(1,1)

CALL VEQUAL(XSAT¢25AT)

ISAVE=]

B-4
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. CONTINUE -

CONTIMIE

IF{XZ(3).NE.O) GO TN 108

CALL VFOQUALIRSAT,SRAT{1:,15AVF))

IF(RSATI1) .GT X2 (A6 a0R(TGTeTSLLANN,TLLT«TS2)) GO TO 105
IVSZISAVE

CALL VUNIT(UXSS,VSV(1sISAVED))

CALL VEQUAL(XSS)VSV(1s1SAVF))

IF{IFLST.E0.1) 6O TH 99

RADP IS VECTOR FRO¥ S/C YO PIC CENTER
IFCITEST(RGE) JEQ. 1 ANDJRSATIZ) LT XZ2(86)) GO TN 99
GO TO 105

CALL PSCONS(RADS6HRADIUS» IVSsIP)

NCB=1

CALL VCOMB(RADP,XSSs=14+2UXSS»RADS )

CALL VSUM(TARGrYSS»RADP)

CALL . VTRANS(TARGP s TARG ¢ 2HTN PMsPV)

CALL SPHERE(TARGP,TARGP»2HTO»r6HLATLON, 6HNEGREE)
CALL PLASAT(XSAT1,JDV+1,/8640.0IVSeIP}

CALL VNIF(VSATs¥SAT1,XSAT)

CALL VSCALE(VSAT:VSATre1)

CALL ORBVEL{VVsTT)

CALL VDIF(VVsVV,VSAT)

CALL VEQUAL (XNeXSS)

IF(IVSNEL.0) ISAVE=TVS

SSB=SB{ISAVE )} /XPM

SSBEF=SEFB(ISAVE) /XPM
PZ=(SIM(PHASES I+ (PI-PHASES*COS(PHASES)) /PT)
POWERZSBAEF/ (U P (51) x*2) xPZ+WTERG
POWLN=SSB#PZ*WYERG

CONTINUE

IF(NCB.EQ.Y) GO TO 103

88=8/xPM

BBEF=EFB/XPM ‘
LAMBERT PLAMEY PHASE FUNCTION

PZT(SINIPHASE} +{PI-PHASE*COS(PHASEY ) /PI#ARS{COSIEM*PI/180,.)))
POWLN= BR+PZ*WTERG

POWERZ BREF/(4,*P(51)#+2)xPZ+WTERG
CONTINUE

ENERGYZPORER*P(26)
IF(ENERGY=0.854P(16) 12221
DIMIN={.B85%({P(16)~P(15))+P(15)) /POWER

P(26)=NTUIN
WRITE(6+1005ITITLE TYNANE
WRITE(6+10001ENERGY+DTVIN
ENERGYZ0.85%(P(16)~P{15))+P(15)
WRITE(6+1001YENFERGY

NCHGTZNCHGT+1

WRITE(6: 1004 INCHGT
IF(DTMIN~1 E=U) 39202

DTMIN=1.E=t

P{26)=DTVIN

POWXXSPOWER* (P(S51)#%2)/(P(52)*%2)
FILTF=DTMIN#POWXX/ENERGY
P(S1)=P(52)*SART(FILTF)
WRITE(6¢002}FILTF

NCHGF=NCHGF +1

WRITE (691004 )NCHGF
IFLENERGY=-P(15))4:5,5
IF(POWERLTJ1.E~B8)}G0TO11
DTMAX=P(15) /POWER

ENERGY=P(15)

P(26)=DTMAX

WRITE(6,10603)DTMAX

GO TO0 S

WRITE(6»1006)POWER

CONTINUE

FRACT=0.0

IF{ENERGY JGT P (15) JAMDENERGY JLT«P(16)IFRACTS(ENERGY=P(15))/

$ trP(1sl-pP(15))

XDN=IDN

NONZFRACT+XDN + 0,001}
EPERDN=(P(16)«P(15) ) /XDN
PERCT=FRACT#*100,

CALL UCROSSI{C2s XS»RADP)

CALL UCROSS(C1sC2,RADP)

CALL VRPOTAT(C1/C1 RACP+TWIST*PRT1/180,4)
CALL VTRANS(TARGE»VV:2HTN:C1,RADP)
CALL VTRAMS(RCCL/RADP¢2HTO+CL2RADP)
CALL VYRAMS(ROTC'RATH P UHFROM L e XS)
CALL VTRANS(ROTC+ROTC+2HTOsC1+RADP)
CALL VCROSS{ROTYV.ROTC,RCCL)
SMEARTAASV(TARGE)

SCMERTABSV(ROTV)
PHASEPZPHASFS%180,/P1
PHASED=PHASE*180./P1
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WRITE(13)TTeXsXPoXSATsXF sRsPHASE 2RADP» TARGF 2 TARGP ¢+ RSAT 1 PHARES s XG5,
XJOV2EM '

o0n

CALL VEQUAL(DTARE.TARGE)

IF(NCBJ.EG,1) CALL VEGUAL(DTAREVVSAT(1+1VS))

CALL VFQUAL(DROTV,ROTV)

IF(NCB.EG.1) CALL VEGUALIDROTV,SVSV(1,1VS))

RETURM

901 FORMAT(SXs 1 1HPLANET DATA./)

904  FORMAT(SX+14HPICTURE LAT = sF6,2¢SXe6HLON = sFE42¢AHSMEAR = ,
XE16.Be5X e 12HSMEAR S/C = »F16,8)

902 FORMAT(S5X ¢ 1UHSATELLITE DATA/)

906 FORMAT(SX ¢ BHRANGE = rE1A.8¢SXeTHCONE = #FE«2eSX2BHCLOCK = ¢oFHe?e5Y
X1 8HPHASE = ¢F642¢/)

999 FORMAT (28HSATELLITE OBSCURED BY PLANET»F6,2s19HDAYS FROM ENCOUNTER
X)

1000 FORMAT(IX »19HEYPOSURE TNO HIGH +E10.3,13H (ERGS/CU2%2)s/
$ 26H EXPOSURE TIME REDUCED Tn »E10.3,4H SFT)

1003 FORMAT(47H EXPOSURE LESS THAM MINIMUM » EXP TIME SET T0. +E10.3¢/)

1001 FORMAT{13H EXPOSURE 1S5 rE10.3»12H (EQG/CV3%2),)

1002 FORMAT (34K EXPOSURE TIME SET TO 0.1 MILLISEC,/
$27H REQUIRED FILTER FACTOR IS5 »E10.3)

1004 FORMAT(S5X3IHCHG,IS)

1005 FORMAT(1H1,13A6¢/+¢5A6/)

1006 FORMAT(/»35H POWER DENSITY THRU LENS T00 LOW = +E15.8/s14H FRGS/SQC
*M/SEC v/)
END

MARTIN$GT.CIRC

1 SUBRQUTINE CYRC(R,D}

2 TH=0

3 1 X1=R#COS(TH)

4 Y1ZR#£SIN(TH)

5 10 TH=TH+D

6 IF(ABS(Y1).GT,2.625) GO TO &

7 X2=R#COS(TH)

8 Y2SR#SINITH)

9 IF( ABS(Y2)4GT+2.625) GO TO 12
10 CALL LINE(X1sY1,X2,Y2}
11 12 Yiz=yz
12 X1=x2
13 IF {TH=6.2832)106s11¢11
14 11 RETURN
15 END ’

BPRT 6T, FIELDS

MARTIN#GT.FIELDS
1 SUBROUTINE FIELDS
2 COMMON / X2 7/ XZ(97)s 1IXZ6
3 DIMENSION DIRR{%) »REF(3),XxMA(3) e YMA(Z) o ZMA (S} XE(3) s XP(3)
5 COMMON/CHARAC/PFL60)
5 COMMON /PLTBUF/RUF (20}
6 COMMON /PLCONS/GMS GMPLI12) rRSIRPL{12) s SNAVE(2) 9 PLNAME(2+12),
7 X SPV(3)sPLPV(3r12) ¢ SVE(3) sPLVE(3112) SROT,PLROT(12)+SORLPLORL(12)
8 COMMON/PLOTER/PEN,RX(3) 1 SCALESR2¢VT(3) o VRI3) s VW {3) +RPP TANR
9 COMMOM/PCOORD/PV I3} +VE(3) 1 P¥(3)
10 COMMON/CHARLT /HCONEWNREC +IPrIVS/NSCrIFLSTeNCS
11 COMMON/ORBITAH/DIMZIT) 1ErHaPP s AA»DUMZZ (1)
12 DOUBLE PRECISION JDrJDV
13 COMMON/UDAYS/JNV,TT
1% DIMENSION BLNK{10)e BLNK2(10D)
15 DATA BLNK / 3%1H » 1SHVAGNFETIC DIPOLEs 4*iH 7/
16 DATA BLNK2 / 3*1H ,» 30HVAGMETO-PAUSE AND ROW SHOCK s 221H /
17 DIMENSION XM{3) X ({3 e XFL3) s VI3) e XSL3) +SMNI3)
18 DIMENSION COORD(4}
19 GM = GYPL{IP)
20 P1=3,14159
21 RTD=57.295780
22 CALL ARCSTP(5,)
23 SENSZ=PF {10)
24 XLAT=PF (8)
25 XLON=PF (9]
26 DPAUSE=PF (6) #RPL(IP)
27 DINC=PF (T)*RPL(IP)
28 AZAA
29 ECCrRE
30 AEZECC
31 DPAUSE=BY4 ,*RPL(IP)
32 DINC=0.275*DPAUSE
33 DELANG=0,
34 DELTRZDELANG/RTD
3% R2=0.
36 CALL ORBIN(XZ(T)»1IXZ26)
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CALL. ORRPOS{X+0,.)
SCALETABSV(X)eS, .

IFUSCALE JLT4114*RPLITRI) SCALE=11.+RPL{1IP)

SCALE=SCALE+RPL{IP) =1,
COORDI1) = SCALE = RAPL(IP)*§,3
COORD(2) = PPL(IPYI*1,1
COORDI{3)Y = ~SCALE/?2.
COORDIG) = SCALE/2.
CALL MAP(COORD(1),COORD(2)+CNORDIII+COORNIGI 90 anlarOenled
RPPZRPL (1P}
CALL UCROSS{VWPV.X)
CALL VPROJ
CALL VVIFW(1151510+0+¢0,0.0)
OMDTZSART (GM/ARS{A) #%3)
PLOT PLANET DISK
CALL DISK(IP+0¢RALNK+0+000)
1JK=0 -
X(3)=0,
LR BRI A IR A I I I R B IR B I AR B N 2 I N
PLOT THE MAGHNETIC FIELD .
NMAXZSCALE/RPL1P)
DO 101 I=2.NMAX
RO= I#RPLIIP)
DO 100 J=90,27002
ALAY=(J=5) /RTD
ANG=ALAT-DELTR
RADIUSZRO*COS (AMG) *%2
IF(RPLCIP} +GT. RADIUS) 6O TO SO
X 1§ THE VECTOR TO THE SPACECRAFY
CALL VCOMBIX»VRIPADTUS*STINIALAT) » VT RANTUSHCNSIALATY)
IF(JJUK +EQGs 1) GO TO 78
IF(J +EB. 5) GO TO 7%
PLOT MAGNETIC LINES OF FLUX
CALL VPLOT{(X)
GO0 10 100
IJK=1
LIFY THE PEN
CALL SINTRP(BUF)
60 10 100
IJK=0
CONTINUE
CALL SINTRP{BUF)
LIFT THE PEN
CONTINUE
RISCALE
% ¥ % ¢ % % % ® ¥ ¥ ¥ ¥ ¥ * £ & ¥ € ¢ 2 ¥ & % * ¥ & & ®x ¥ ¥
COMPUTE TRAJECTORY PARAVETERS
CAT={P/R=1.)/ECC
AT=ACHSICAT]
TSANOUMLY (~AE ¢ AT) /DMDTY
N=ABS(T) /3600,
NHZeN
* % %k & % & x k& ¥ ¥ ¥ ¥ ¥ ¥ & x ¥ &« x ¥ ¥ ¥ ¥ ¥ & k F ¥ ¥ ¥
COMPUTE MAGNETIC POLE VECTOR (V)
CALL VLOAD(Vs1,sXLAT/XLON)
CALL SPHERE(ViVe4HFROVs 6HLATLON+ 6HDEGREE)
COMPUTE AND PLOT S/C TRAUECTORY
DO 300 ISNN#M
T=1#3600.
CALL ORBIN(XZ(7)sIX26}
CALL ORBPOS(XSsT)
JOZJDVE 1%3600,/86400.
CALL PGLOBE(PY»JD¢IP)
CALL VTRANS(ZMA,V,4HFROMSPMyPV)
DEC= ANGV(ZMA¢XS»6HRADIAN)
RADIUSZARSV(XS)
TMP=90,/RTD+DEC
CALL VCOMB(X VR+RADIUSHSIN(TMP) s VTrRADIUSHCOS(THMP))
CALL VPPLT(XsiH*}
CONTINUE
CALL SINTRP{BUF)
CALLADV
* % % % ¥ ¥ & 5 ¥ ¥ ¥
X & % % ¥ ¥ F % £ £ ¥
SCALETZDINC*1.1
CALL PLPOS(XSsJOV»IP)
CALL VSCALE{XS,XSr=1,)
XS IS THE VECTNR POINTING TO THE SUN
CALL MAP(-SCALEWSCALE»=SCALEsSCALE0.0910:0,Nr1,.0)
PLOT PLANET DISX
CALL LINE(=SCALFs0.7.9%SCALESO,)
CALL SYMBOL (ZIHST.)
CALL DISK(IPsGsALNKZ2¢020¢0)
N=30
NNZ«N
% ¥ £ & % % * & ¥ » ¥ k¥ & & & ¥ & ¥ & ¥ ¥ ¥ & & ¥k ¥ & * & %
PLOT MAGHETOPAUSE CONTOUR
DO 400 J=NN#N
ALAT=J/RTD
RPAUSEZDPAUSE#COSLALAT) ##2
CALL VCOMB{XsVRsRPAUSEXSIMIALAT) ¢ VT RPAUSE*COS(ALAT))
CALL VPLOTI(X)
CONTINUE
LIFT THE PEN
CALL SINTRP(RUF)
RPAUSE=DPAUSE#CNSIPI/64) ¥%2

* %k & x X ¥ & & ¥F %k ¥k ¥ ¥ X £ ¥ ¥k *
¥ K X k2 F EF ¥ EET XX E R K XFF
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133 Y=RPAUSESSIN(PI/6.)

134 XXZRPALISE«COS(P1/64)

135 CALL VCOMR(XsVR,YsVTsXX)

136 CALL VPLOT(X)

137 CALL VCOVBIX»VR)YsVTe~SCALE)

138 CALL VPLOT(X)

139 CALL SINTRP(RUF)

140 CALL VCOMB(X VR =Y VT XX)

141 CALL VPLOT(X)

142 CALL VCOMRIX»VRy=Y:VTy~SCALE)

343 CALL VPLOTIX)

140 CALL SINYRP{BUF)

145 [ P E & % % £ & 2 % 2 X EXE K TR EREX LS EF XSS
46 N=90

107 NN==N

188 c PLOT BOW SHOCK CONTOUR B
149 PP=2,#DINC e e
150 DO 500 J=NNWN

151 ALAT=J/RYD

152 RBOWS=PP/{1.+COS(ALAT))

153 CALL VCOMBIX»VRIRBOWS tSIN(ALAT):VT-RBOHS 'COS(ALAT))
154 CALL VPLOT(X)
155 500 CONTINUE

156 CALL SINTRP(BUF)

157 c LIFT THE PEN

158 R=SCALE

159 CAT=(P/R=-1,)}/ECC

160 AT=ACOS(CAT)

161 TSANOMLY {=~AE»AT) /7DMDY

162 N=ABS(T)/3600.

163 NAz=N

164 [ PLOT TRAJUECTORY

165 [ % X & % K kK £ ¥ * kX % £ % %k ¥ % & K & £ & ¥ *k & & ¥ ¥ & k * &k
166 DO 600 I=NNeN

167 T=I*+3600,

168 < X 1S THE VECTOR 7O THE SPACECRAFY

169 CALL ORBINIXZ(7),1IXZ6)

170 CALL ORBPOS(X »T)

171 JOTJIDV+ 1£3600,/86400.

172 CALL PLPOS(XSsuDrIP)

173 CALL VSCALE(XSiXSe=1,}

174 CALL ORBIN(XZ{(7)}»1IX28)

175 CALL ORBPOSI{X:T)

176 PHASE=AMGV (XS X s 6HRADTIAN)

177 XM=ABSV(X)

178 CALL VCOMBIXFeYReXMESINIPHASE) 2 VT XM2COSIPHASEY)
179 CALL VPPLT{XFs1H*)

180 600 CONTIMUE

181 c LIFT THE PEN

182 CALL SINTRP(BUF)

183 CALL ADV

184 N=3,+24,

185 NNZ=N

186 00 €12 IZNN#N

187 T=1+3600.

188 CALL ORBIN(XZ(7)+IX26)

189 CALL ORBPOS(XS»T)

190 TX=Y/86400,

191 IF(TI.EQNNITSTART=ZTX

192 IF(I.EQ.N)TSTOP=TX

193 JOSJOVHTX

194 CALL PGLOBE(PMyJDs1P)

195 CALL VTRANS{ZMA: Vi 4HFROMPMePY)

196 CALL PLPOS(XE2JD:3)

197 CALL PLPOS(XP:JD2IP)

198 CALL VDIF(REF,XEsXP)

199 RM=ZABSVIXS)

200 ANGLE=ANGV{ZMA»XSs6HRADIAN)

201 ANGLEZP1/2, =ANGLE

202 BMINSZ(SENS/((RPLIIPI/RM) ¥ 325QRT (1 e #+32SIN(ANGLE ) %%2) /COS (ANGLE )} *
203 X*6} )

204 IF (I EQNN) XMINSBMING

205 XMINZAMING (XMIN,BMINS)

206 XMAX=AMAX] (X“AX,BMING)

207 CALL UCROSS(YMA,2ZMAIXS)

208 CALL UCROSS{XMA»YMAyZMA)

209 CALL VTRANS(XS¢XSs2HTO?XMA»ZMA)

210 XXTXS(1)

211 YY=xst3)

212 CALL SPHERE (XSr»¥Se2HTO+LATLONI 6HRADIAN)
213 RIB=XS(1)}/COSIXS(2))*x2

214 IF(ABS{YY)LT,.1,E=6) GO TO 610

215 SLOPE= (2 #XX*RIR=3,*XX*SORTIXX#2+2 + YY##2))
216 X/(3*YYSORY(XX2%2 ¢+ YY*%2))

217 ¥1=YY~SLOPE*XX

218 JFLYYLT404) CALL VLOAD{(DIRBIXXr 0., (YY=Y1}))
219 IF(YYe5T440) CALL VLOAD(DIRBe=XX#0.7(Y1=YY)}
220 G0 TO 611

221 610 CALL VSCALE(NIRReZMA,~1,)

222 611 CALL VUNIT(DIRB,DIRB)

223 CALL VSCALE(DIRB:DIRBI=1,)

224 CALL VTRANS(DIRB/DIRBUHFRON, XMA»ZMAY

22% CALL RCHNCLK(DIRR!REF)

226 612 WRITE (8)TX AMINS,DIRB

227 CALL MAPSSLITSTARTTSTOP s XMINs XMAXpalrleralrt,}
228 CALL CHAROP (0+000¢140?
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229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
25%
255
256
257
258
- 259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
2890
281
282
283

502
503

501

621

624
623

622

627

628
629

626

OPRT 6Y,FOLDER

MARTIN+GT+FOLDER
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CALL ARSSEM (,0%s,4)
CALL SYMBOL(2PHMINIVUM DFTFCTARLE AS,.)
CALL SYMAOL{10H (AAUSS)S,)
CALL ARSREM (,4,,.n5)
CALL CHARCP (0sNenNeQs0)
CALL SYMBOL(29H TIME FROM ENCOUNTER (DAYS)S.)
REWIND 8
READ(AITX»BMINS
READUIB/ENOZSN1) TX21RMING2

CALL LINE(TX»RMING s TX2:RMING2)

TX=Tx2
BYMINS=RMINS2

G0 10 502
CONTINUE
CALL ADV
REWIND B
CALL MAPSITSTART+TSTOP+=1AN,¢180e0+10leretrl,)
CALL CHARQOP (00000s1¢0)

CALL ARSBEM (,05,,2)

CALL SYMBOL (3THCLOCK AMGLE OF MAGNETIC FLUY VFCTORS.)
CALL CHAROP {(0+0N20+0+0!

CALL ARSBEM (.2,.05)

CALL SYMBOL (28HTIME FROYM ENCOUNTER (DAYS)S.)

READ (R.ENDZ622) TX+BMIN/DIRR

CLOCK=DIRR (3}

}F;gLOCK.GT.IB0.0) CLOCK=CLOCK=361,0

READ {BrEND=A22) TX»BMINsDIRR

ZAPZDIRB(3)

IF(2AP.GT41804) ZAP=ZAP=~360.

CALL LINEATCLOCK,TXeZAP)

T=TX

CLOCK=ZAP

60 To 624

REXIND 8

CALL ADV

CALL MAPS{TSTART»TSTOP N, ¢18Nerelrtorelrl,)

CALL CHAROQOP (0rDe001,0)
CALL ABSREM (,05s,2)
CALL SYMBOL {36HCONE AMGLE OF MAGNETIC FLUX VECTORS.)
CALL CHAROP (0+s0¢0+0+0) f

CalL ABS|EM (,2,.05)

CALL SYMBOL(2BHTIME FROM ENCOUMTER (DAYS)S.)
READ (8,ENDT626) TXrBMINIDIRB
CONE=DIRB(2)

T=TX
READ {BrEND=H26) TX:BMIN:QIRR

CALL LIME{T »CONEsTX+DIRB(2)]}

CONE=DIRB(2)

T=TX

GO To 628

CONTIMUF .
CALL ADV

RETURN

END

SUBROUTINE FOLOFRUINST)

DIMENSION NS(9)

DATA NS/0+0¢102,85705¢1:0/

DIMENSTION PLNMUL{9)sMOD(9) »SATMUL(B24)

REAL MULT

INTEGER CAMK

COMMON/HEDING/TITLE (13}

COMMON/THNME/ZTVHAME(S)

COMMOM/TESTY/ITEST (OT) .

COMMON/CHARLT /MCODREYNREC s IPeIVS/NSCIFLSTINGS
COMMON /JUNK/PR,EFSPIRS(8)EFBS(A)
COMMOM/PHOTO/SOLARI3ILI)I s ALBNO(313) oF(314) 1 CAMEF(31+3)
COMMON/CHARAC/P(60)

DATA F s 31%1.0, S#Ne¢,035¢.5000¢860+099024950+,500¢

«08074030¢.010,4015¢ 21%,0¢

#150+4010+.1500,020040807,500243502 3301895500y, 100,

«027+¢015,.013,18%0,» )

«005+4010+,02004005¢,0052,0100.025+4080945000 850,920,

«7500 4800+ 4160040507 4015¢,005¢40107,01074N25¢¢0057¢005¢4010s,04n,

030/

DATA SOLAR /.0070+,0204+.0514s,0971¢,10035,11579,1829,,156939,2N06K,
X«2044 1 e19U29,18521417250417199,16661.15869,15110,1084820 1340,
X.I;OZI-IZBSI.11710-1107'-lOuBl-OQQHD.OQSQI.QBR°6-0862lo0915'.0791'
X 0746/

DATA ALBDO/+300+42820 4270542659 42691,272¢,2R55 43151 26Uy 4385, ,406,

Xel30s 44500 L6065 U4ATr U702 46904458y 4U0,B10r¢3R0r 43559 ,330
Xe315043000.282¢,264¢.28514,232042224
Xo0USs o050+ .055¢40600.065¢.07024075¢00R809«0A5» 1002 1INS»a1131,120,
Xel25¢¢1309,135¢.165¢¢1550,165041705¢175»0180¢,18554290+.2351,200,
Xe2001.2009,2052.2099,2109 .
Xa075r 06070871 ,045+,06801 ,NUGrNG50+n6Nre07551001:1201,180¢,155,
Xel80s2210042251,2501.260042750¢2809429070295+4300¢43007.302¢,300,
Xe300+e30004298¢,295¢,290/

DATA CAMEF/40 5¢002+4095+44765,7627,9531,98401.00449R84+¢.9539,796,

22 2¢O X X
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7621468242555+ 476080851 360942569 ,20670,1591,09%¢00400.024,,010,
«0030.022, 10*,0
_ 2.2381,799+:9052 9549 Q769100
14009 e99U e QA0+ 4916948700 483UsoB107,7997,TBSr2TU02e6859+6200.542¢
BT Tral8170e35T¢e3100.250++20298677
02500504 1009 ,200¢,500¢.750¢1,009.910+.700
5657 ,850¢ 8159 036%1.3401.205+,082¢ ,025¢,N02213%,0/
DATA PLNMUL/Z1¢0eleNr1eNrleNr1e02840851,2R5140700,655/
DATA MOD/1s1els3e1edrlelon/
DATA SATMUL/
X% 400s4400,8,0001:9912,2622.3204,0000,50,
X3e720440094.0078,0004,00017901,3103,75¢
Xt eD0o800r4.00+8aN0¢4,00,0:00¢0:0000,00»
X2e6798¢0020.00¢0s00+0.,0000.,0000400¢0,00/

2 € 3 2 X XK

NSPZ1#NS(1P)
CAMK=P(21) + 0.,01
NF=P(23) + 0.0%

DO 200 KILZ1«NSP
ImMop=2
IF(KIL.EQ.1) IMOD=MOD(IP)
MULT=PLNMUL(IP)
IF(KILNEL1) MULTZSATMUL(KIL,IP-4)
B=0.
EFB=0.
WLEe25
WRITE(67101)TITLE
WRITE(62100) TVNAME
IF(KIL«NEL.1) GO TO 70
WRITE(6+160) IP
GO TO BO
70 CONYINUE
KIK=XIL~1
WRITE(6+¢170) KIK
80 CONTINUE
WRITE(62110)
DO 10 I=1,31
BOZSOLAR(IJ*ALBNO(T»IMON) #0,025+MULT
IF(NFJNE.0) BOZRO*F(I/NF)
BEF=BO*CAMEF (12 CAMK) 3
WRITE(6¢120) wL+SOLAR(I) sALBDO(IIMOD) $CAMEF (T +CAYK) ¢FLTINF) 480,
* BEF
WL=WL+,025
8=8+80
0 EFBZEFR+BEF
IF(KIL.NE-1} GO TO 150
PB=B
EFBP=EFB
GO To 200
150 CONTINUE
BS(KIL-1)=B
EFBS(KIL~-1)=EFB °
200 CONTINUE
RETURN
100 FORMAT(SXs19HTV EMERGY DATA FOR +5A6,//}
101 FORMATUINL14Xs1386:7/)
110 FORMAT(4Xs 7THUICRONS r X e SHSOLAR +SX e RHALREDO» U)X+ BHSEMNSOR 24X s 6HF ILYER
4% 10HBO (W/SGCY) s 44X r 1IHBEFF (W/SQCM) )
120 FORMAT(S(UX FH.4)12X22E14,6)
160 FORMAT(SX, THPLANET +12+5H DATA/)
170 FORMAT(SX»10HSATELLITE #I2+5H DATA/)
END

QPRT GT,FPCHAR

MARTIN#GY.FPCHAR

1 SUBROUTINE FPCHAR(INST)
2 COMMON/HEDING/TITLE(13)
3 COMMON/TNME/TUNAVE (S)

[ COMMON/CHARAC /P {60)

S COMMON/TEST/ITEST(Q7)

6 COMMON/X2/X2197}

7 [4

8 € 1 THRU S INSTRUMEMT NAWE

9 € 6 MAGNETOPAUSE RANGE (RADII)
10 € 7 BOW SHOCK RANGE (RADII)
11 C 8 LAT MAG POLE (DES)

12 € 9 LON MAG POLE (DEG)

13 € 10 INSTRUMENT SENSITIVITY (GAUSS)
14 c

15 P(1)Z6HFIELDS

16 P(2)=6H AND P

17 P{3}=6HARTICL

18 P4)=6HE INST

19 P{5}=6HRUMENT

20 IF(XZ2(2)«EQ.6) GO TO 90
21 P(6)=51.6

22 PL7)=65.8
23 P(8)=80,0

24 P191=190.0

25 60 TO 95
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90

95

100
110
120
130

140

1000
1010
1020
1030

QPRY GT,GEOPLY

MARTIN*GT.GEQOPLT

50

12

15

MCR-71-181

CONTINUE

P{6)=63.0

PL72280.3

P{8Y=90.0

P(9)=0.0

CONTINUE

P16} =N, 006002

IF{ITEST(1),EQ.A) GO TO 118

00 106 I=1.S

P(II}ZTVYNAMELT)

CONTINUE

CONTINUE

00 120 I=6¢10

P1)2XZ(1430)

CONTINUE

DO 130 I=15

TUNAME(TI=P(T)

WRITE{(6+1000) TITLE

WRITE(6,1010) (P(T)s1=1s5)

DO 140 12610 .
IFCITESTII+30) .EQ.1) WRITE(6,1020) T.2(I}
IFCITEST(I430).NEL1) WRITEL61030) 1,P(T)
CONTIMUE

RETURN

FORMAT(1H1+1346/)

FORMAT(5X¢23HFP CHARACTERISTICS FOR +546/)

FORMAT(5X¢12¢5Xe6Xr2HT ¢E1S.A15Xy INRUSER TMNPYUT)
FORMAT(5X212,5Xs6Xe2HE +E15.8)
END

SUBROUTINE GEOPLT
DOURLE PRECISION JOV
DIMENSTON X{3)rXP(3) 1 XSAT(3)+XE(3) »RANP (X} + TARGE (3} ¢ TARGP (32 s
XRSAT{3) ¢#XS5(3)
DIMENSION A(3)sv(3)sv1(3) ‘
DIMENS IO NUM(8)
COMMON/PTLB/THASRIZY JNET K
COMMON /PLCONS/GMS  GMPL{12)Y 1 RSHRPLILD) ¢ SMAME(2)y P NAME(2512),
X SPV{3),PLPVI3s12) +SVEL3)»PLVE(3012),5R0T»PLRAT(12) 1 SORL»PLOBL(12)
COMMON/CHARLT /NCODEWSNREC 2 IP»IVS NSCHIFLSTINGS
DIMENSION SCUMIT (L)
DATA NUM/30+60060,1201150+1802270,07
DATA SCUNIT/OerierNBerie/
SCAL2=2,625
CALL CHAROP (QsDaY0s040)
K=1
KREC=0 ¢
PI=3,1415926536
RAD=57,2957795
SYEP=2./RAD
SCALE=3,5
CALL MAP(~SCALE+SCALE»=~SCALE»SCALE»SCUNIT{1) »SCUNTT(2) ¢+ SCUNITI3)
XSCUNIT(4))
CALL LINE(=~SCALE+=SCALE, SCALE,~SCALE)
CALL LINE( SCALE»=SCALEs SCALE. SCALF)
CALL LINE( SCALEe SCALEs~-SCALEs SCALE)
CALL LIME(~SCALE:s SCALE+1«SCALE»=SCALF)
CALL LINE(~SCALEs=~SCALE/24rSCALEr=SCALE/2,)
CALL MAP({«3,513,59=2:62512:62510e0100:25¢141}
CALL LINE(=3:5¢040345r40)
CALL LINE(Q0.+=2,62510.12.,625)
DEI=3.5/90,
RO=15,*DEY
DO 12 I=10,360+10
TH=I/RAD
SHISIN{TH-PT/24)
CS=COS{TH=-P1/2.)
X1=RO*CS
Y1ZRO*SN
RMAX=3,5
X2=RVAX%CS
Y2=RMAX*SN
IF(ABS{Y2),LT.2,625) GO YO 12
Y2=SI6N(2.625:,Y2)
SL=SH/CS
xazya2/sL
CALL LINE (X1+Y1sX2+Y2)
DO 15 I=1+6
Rz=RO*1
CALL CIRC(R #STEP)
CALL SETREM (.n8,-SCAL2)
CALL MUMAFRINUM(B) #2HIL)
CALL SET BEM (.nR,SCAL2~ ,1T7)
CALL NUMBER(NUM(6)»2HI3)
CALL SFY BEM  (~SCALE+.01ys.0)
CALL NUMBER{NUM(7).2H13)
IF(K.EQ.2) GO To 21
DG 20 1=1.3
ROZISR0#2,~.25
CALL SET BEM (R0O10)



122
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20  CALL NUMBER(NUM({I),2HI3)
GO YO 23
21 DO 22 11,3
M=7~1
ROZ2,*(I~1)*R0~-,25
CALL SET BEM (RO(0)
22 CALL NUMBER{NUM(M)y2HI3)
23  REWIND 13
10 READ(13+ENDZ31)TT X XP+XSAT + XE»RoPHASE +1RANP ¢ TARGE » TARGP o PSAT,
X PHASES» XSS2JOVEM
311 KRECEKREC+1
TMAX=TT
TMIN=TT
IF(NCB  +E£Q.1) CALL VERUAL(R,RSAT)
IF(KsEQe1+ANDR{2),6T490.) GO TO 10
JIFEKEQe2.AND,R(2),LT.90,) GO YO 10
RPPSRPL (1P)
IF(TFLSTEQ,1.0RNCB,EQe1ICALL PSCONS{RPP,SHRADIUSYIVS.IP)
THAZASIN(RPRP/R(1))
CALL XLIMR :
CALL VLOAD(A»1.,R{2),R(3))
CALL SPHERE(VrA)4HFROY »SHPOLAR»6HDEGRER)
6 READ(13:END=30) TT 1 Xs XPrXSAT+ XE¢R¢+PHASE s RADP» TARGE » TARGP »RSAT)
X PHASES + XSS 9 JDV 1EM
7 KREC=KREC+1
IFINCB  JEQ.1) CALL VEQUAL{R,RSAT)
IF{K.EG.1,AND.RSAT(2)+6T.90.) GO TO 40
IF(K,EQ. 2, ANDWRSAT(2),LT,90.) GO TO 40
CON=DEI*ARS(180,%{K=1)=RSAT(2})
ZON=RSAT(3)*P1/180,-P1/2,
X=CON*COS{ ZON)
Y=CON*SIN(Z0N)
CALL POINTI(XsY)
IF(RSAT(1).LT,R(1)) CALL SYMROL(3H%%,)
IF(RSAT(1).6T,R(1)) CALL SYMROL (3H+S,)
40 CONTINUE
IF(K.EQ+1,AND.R(2),6T.90,) GO TO 6
IF(K,EG.2,ANNLRE2),LT,00,) GO TO 6
TMAXZAMAX] (THAXS TT)
TMINZAMINL(TVMINGTT)
CALL VLOAD(Ar1, R{2):RI3})
CALL SPHERE(V1eAs4HFROMs SHPOLAR Y 6HDEGREE)
CSA=DOT(V,VY) .
SNAZSQRT{1,~CSAX*2)
THAZRPP/R(1)
IF(SNA.LT.THA) GO TO 6
THAZASIN(THA)
CALL XLI¥B
CALL VEGQUALI(V,V1)
IF{KREC.EQ.NREC) GO TO 30
GO TO 6
31 CONTINUE .
30 K=K+) ¢
CALL ARSBEM (,.1,.05)
CALL SYMBOL(14HSTART TIME $.)
CALL NUMBEF(TMIN/86400+r 4HFU.1)
CALL SYMBOL{13HGTOP TIME S,)
CALL NUMBEF (TMAX/B6400sv 4HFU,1)
IF(K,6T.2) RETURN

CALL ADv
60 To 50
END

SPRY 67,INPUT

MARTIN*GT« INPUT

SUBROUTINE INPUT(NP)
COMMON/HEDING/TITLE(LS)
COMMON/FLAGS/IFLY IFLPLs IFLPR
COMMON/TCONS/TCONS(200)
COMMON/CAM/CCONE (200),CCLOK (200)
COMMOM/TEST/ITEST(97)
COMMOM /TRA/ZTRACE »COVENTI13}
COMMON/TNME/TYNAME(5)
COMMON /PLTRUF/8UF (20)

€ INPUT QUANTITIES
COMMON/XZ/X2(97) /VAR/VAR(QT)
DATA XZ/1u%0,+3,+8%0,12%1H 172404/

DATA VAR/6H v6HPLANET ¢ BHSATEL 16HDATE s 6HORTENT s 6H ’
$6HSTATE Ly 6HSTATEZ s 6HSTATES 1 6HSTATEU ¢ HSTATES s 6HSTATEG 1 6H »
*#6H 16H r6H +6H 16H r6H ¢ 6H ’
*6H s 6HINSTID, 6H s 64 reH +6H 164 ’
*6H 16H 16H ¢t EHNAME =1 1t AHNAME =2 s GHNAME =3 ) SHNAME i s

PEHNAME =59 GHCHAR =1 s 6HCHAR =2 s 6HCHAR=S ¢ GHCHAR=Y s GHCHAR =5y SHCHAR=6 ¢
*EHCHAR=T 1 6HCHAR 8 1 AHCHAR=9)» 6HCHAR1 0 AHCHARL1 ¢ 6HCHAR T2 GHCHARL S

*6H +6H r6H 161 *AH 264 s 6 ’
*6H P6H 16H 164 ?6H 16HTSTAR ¢ AHTLTOPR »
2EHDTINSTr6H v6H +6HBITRAT6H 16H s &HCALCST
*6H t6H 16H 2 6H *6H s6H »6H ’
*6H r6H r6H (131 1 6HOPLOT »6RDPRNT 2 6H ’
*6H *s6H +6HSATRNG s 6H ¢6H t6H » 6H '
*6H »6H +6H r6H t6H 1 6H r6H 14
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27 DATA TVNAME/SebH

28 C

29 C EJECT PAGE AND RFAD TITLE CARD

30 PRINT 4998

3t READ{Sr 100G TITLE

32 1600 FORMAT(1346)

a3 WRITE(6,1001)TITLE

3 1001 FORMAT(SX»13A64/)

35 c .

36 N1Z0

37 N2=0

J8 NPZ0

39 1TFLB=0

&0 ITFLA=O

[ 33 IFLY=0

82 IF(XZ(T1)NE. 0} 60 TO 2 .
43 00 10 1=1+97 s
[T 10 ITEST (1)=0

45 250 CONTINUE

46 [+ : .

47 € READ INPUT CARDS

[T} 1 READ(5,994) T+ XVsWORD» (COMENT (J) s J=1010)
89 260 CONTINUE

50 IF(I.LT.1 «OR, 1.GT.97) GO TO 2

51 PRINT 9955 LeXVsVARCI} ¢ (COMENT(J) sJ=1s10)
52 IF(1.6Fs31¢ANDeT.LE+35) TVNAME(I=30)=WORD
53 XZ(1¥=XV

54 ITEST(II=1

5% IF(INE.22) 60 TO 200

56 IFLIFIX(XV/1004) NEC3) ITFLB=R

57 200 CONTINUE

58 IF(1,EQ.23) GO TO 300

59 60 10 1

60 300 CONTINUE

61 IFLT=XV

62 IF{XV.NE.1) GO TO 250

63 IF(ITFLB.EG.1) RO TO 310

64 WRITE(60993) COVENT

65 GO TO 250

66 310 ITFLA=1

67 320 READ{5r,994) 11XVrWORD» (COMENT(J)+J=1,10)
68 IF(T.LY.24.0R1.67,30) GO TO 260

69 IF(TI.EQ.20) MizML+y

70 IF{1.ER.25) M2=M2+1

71 IF{1.EQ.26) NP=NP+1

72 ITEST(I)=1

73 XZL11)=Xv

74 PRINT S05»TeXVsVARII), (COMENT(UY rJ=1,10)
75 IF(I1.EQ.24) CCONE (N1)=XV

76 IF(T.EQ.25) CCLOK(M2)=XV

” IF(I,EQ.26) TCONGINPIZXV

78 60 TO 320

79 2 PRINT 996+ TrWORDs (COMENT(J} »J=1r18)

80 IF(I.EQ.98) GO TO §

81 IF(I.EG.99) GO TO &

82 DO 3 1=1,97

83 3 X2(1) = 0,

84 X2(15) = 3.

85 X21{24) = 1H

86 X2125) = 1H

87 GO0 TO 1

88 € FINISHES PLOY TAPE

89 [} CALL STERM(BUF)

90 SToP

[} 5 CALL VECTOR (WORD)

92 1F (TRACEEQ+.SHTRACE} PRINT 999

93 c

94 PRINT 998

95 WRITE(6+1001)}TITLE

96 WRITE(6,1002)

97 1002 FORMAT(24H XZ(1) VALUES IN STORAGE:/}

98 DO 9 I=1s96+2

99 K=141

100 9 WRITE(6e1003) T+ ITEST(ID +X2L1)sKe ITEST (K #XZ(K)
101 1003 FORMAT(I4,TUs2XoEL17410013Xs 104116 92XeEL7.10)
102 c

103 RETURN

104 991 FORMAT(SX,I2+3X:A6e11Xr10A6+A2)

105 992  FORMAT(1346)

106 993  FORMAT(' ERROR*#%&»%*: 13460 ' +xxx&2ERROR THIS CARD IGMOREN')
107 994  FORMAT(I2+G15.8+10A65A2)

108 995  FORMATISX,12:11PG20.8s10460A2)
169 996  FORMAT(5X,12,20%s10A6sA2)
t1o 997  FORMAT(IPL{/IX+5(3XrA62G1548)1/1Xe3{3XrA6:G15,R)12(3XsA66Y A6 3X
113 X 1 e1S(/1Xe5(3XrA62G15.8)))
112 998  FORMAT('1')
113 999  FORMAT('1INPUT SUBROUTINF')
114 END

OPRT GT,.MRLC
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[aNaXeNalsNale)

100

110

120

[aXo Nel

130
180

300

305

310
315

320
325

330

340

345
350
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SUBROUTINE MRLC(DIREC)

COMMON/PLCONSZDNMMYN (281 )y PLNAME (2, 12) ¢ NUMMYE (104}
COMMON/RAZOR/PICS(499) +SPPICS (L)

DIMENSIOM SY™(u)

DATA SYM/3HOS,. r IHXS 1 3HE, s IHTS,/
COMMON/HANDO/TIV, REC(Q) PREL{G) +RES»SURI) y SMRR(9) 4 SMRS(9) » TSMR(9)
XoSPSMR 1 SPSURS ) SPTEVR y SPSURR

DIMENSION SOUMIT(4)eNS(9) ACPIC(4¢R) 2 TON(48) T THING{3) PP (1)
DATA THIMG(3)/2HS,/

DATA 10M/32+0/
COMMON/FOROUT /DUMMYB (13) » IPCN» DUMMYC (4)
COMMON/CHARLY /NCONFEINREC #IPrIVSINSCrIFLSTeNCA
COMMON/CHARAC /P (60} :
COMMON/JDAYS/ JnV.TT

DOURBLE PRECISIOM JBV

DATA NS/0»0s122+4,7:5:2+0/

DATA SDUNIT/0.1,1,0s0.1,1,0/

IF{DIREC,EQ.4HPLOT) GO TO 300

IF({IFR.NE.O)} GO TO 100

REWIND 12

PMAX=0.0

IFR=1

MINTMUM RESOLUTION LEVEL CALCULATION (MRLC) SUSROUTINF
WILL COMPUTE THE NUMBER OF PICTURES VS TIME WITHIN A
GIVEN RESOLUTION RANGE (SEE TVCHAR P(17) THPU p(29)),

BECAUSE CALCULATIONS TAKE PLACE DURING CALC STFPS ACCURACY
L1IES WITHIN PLUS OR MINUS P{39),

NSPENS(IP)

NSXZNSP+1

DO 140 I=1.MSX

DO 130 J=1sb

IFCION(JU I} WNEWD) 60 TO 110
IF(REC(I)JGTPL16+4)) GO TO 130
ION(JsT}=]1PCN

ACPIC(J+ 1NN,

CONTIMUE

IF(REC(1).GT,.P(16+J)) GO TO 120
ACPIC(JrI)ZACPICLU,» D)+IPCN=TON{JI T)
TON(JP13=TPCN

PICS{JrI)ZACPIC (U T
IF(PICS{Jr 1) 6T, PUaX) PUAXZPICS(Ur])
CONTINUE

CONTINUE

TP=TT/86400.

WRITE(12) TP+PICSsSPPICS

RETURN

PLOT OF PICTURES PER MRL VS TIMF

CONTINUE °
DO 400 I=1sNSX

REWIND 12

1FR=0

CALL ADV

CALL MAPSSL(=TIMyTIMe1+0sPUAXsSDUNTIT(1),SDUNTIT(2) »SDUNIT(3) #SDUNIT

*{4))

CALL CHAROP (000+101.0)

CALL ABSREM (0.n5,0.02)

CALL SYMBOL({SE6HMUMBER OF PICTURES WITHIN SPECIFIED RESOLUTION LEVE
XLS %,)

IF(INEC1Y GO TO 310

DO 305 K=1:2

THING (K ) ZPLNAME (K¢ IP)

60 TO 315

CALL PSCONS(THING» 4HNAME» I=~1,IP)
CONTINUE

CALL SYMBOL(THING )

CALL CHAROP (0»n+1+0+0)

CALL ARSBEM (0.2:0.01)

CALL SYMBOL(2QHTIVE FROM EMCOUNTER [DAYS)S. )
CALL CHAROP (0:0+0+0,0)
READ(12/,EHNDZ=360) T»PICSISPPICS
IF(IFR.EQ.0) GO TO 340

DO 330 J=1is4

IF(PP(J) «LEWB.N,ORPICS(JrIYLELD,0) GO TO 330
CALL LINE(TPPP(J)»TePICS{Us 1)}
CONTINUE

GO TO 350

CONTINUE

IFR=1

DO 345 J=1+4

IF(PICS(Jr1) LE.0.D) GO TO 3u5
CALL POINT(TP/PICS(Jr1))

CALL sYMBoL{SYM({J))

CONTINUE

CONTINUE

DO 355 J=1+4

355 PP(J)IZPICSIJI}

360

TPZT

G0 TO 320

00 365 J=1r4
IF(PPIJILE«D,0) GO TO 365
CALL POINT(TP/PP{))

B-14
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CALL SYMROLI(SYMUJ))
XHT=Z0,%8=(J=1)%0,03

CALL ARSREM (0.75,XHT)

CALL SYMAOL(SYM(J))

CALL SYVMROL(3H %.)

CALL NUMBER(P(16+J)e 4HFS.1)
CALL SYMROL(SH KMs,)

365 CONTINUE

400

OPRT 67,0TUAZ

MARTINAGT.0TJAZ

100

120

CONTINUE
RETURN
END

SUBROUTINE 0TJAZ(DIREC)

COMMON /XZ/ XZ(a7)e IXZ6
COMMON/POBEAR/SSV(R) 1 SAF (8) rHANG2 ¢ DENCLK(R).
DIMENSION DUMUYC(13)
COMMON/PHASER/PHASE (8) s XRCC(3,8)

COMMON/CHARLT /NCODE/NREC +IPsIVS,NSCeIFLSTHNCR
COMMON/JDAYS/JDVeTT

DIMENSION NS{9)»THING(3)

DIMENSION SYM(8)

DATA SYM/3HO0%. ¢ 3HXS e 1 3H+54 r3HIS s ¢ 3HHS s s BHTS e 1 IHZS 4 » IHPS ./
DATA THING(3)/24%,/

DATA IFRe1TR1/0.11/

DATA MNS/0+0012204079592¢07

REALJOV
DIMENSION X(3)eXP(3) s XSAT(3I)yXE(3)+R(3), RADP (33 ¢ TARGE {3)»
*TARGP(3) sRSAT(3), XSS{3)2SNUNTTIL)  ¢ROMIN(I)

DATA SDUNTT/0.1/1.0404101,0/
COMMON/HANDO/TIM+REC (9] rPELL9) sRESsSMR(9) 1 SYRR(9) 1 SYRS (91 + TSMR(9)
X s SPSMR 1 SPSMRS s SPTSVR s SPSYRR
IF(DIREC.EQ.4HPLOT) GO TO 120

IFUIFR.EG,1) GO TO 100

REWIND 9

RPD=3.14159/180.

CALL ORRIN(XZ(7)+1XZ6)

CALL . ORBPOS(ROMIN, 0 40)

RAMINZABSY (RDMIND

NSP=NS (1P)

REWIND ITR1

1FR=1 ~

CONTINUE

T=TT/86400.,

WRITE(ITR1) T,PHASEsXRCC

WRITE(9) TsSSVeSAFrHANG2 1 DCNCLK

RETURN .
CONTINUE

[
C SATELLITE RANGE VS TIME PLOT
¢

130

148

REWIND 13

READ(13)DUMMYCIRe A

RP=R(1)

REWIND 13

CALL ADV

CALL MAPSSL{=TIMsTIMIRAMINIRPISDUNTIT(1),SDUNITI2) o+ SOUNITIZ)
*SDUNIT(4))

CALL CHAROP (0iN2is1sQ)

CALL ARSBEM {0.05,0.2)

CALL SYMROL (25HRANGE OF SATELLITE (KM)S.)
CALL CHAROP (0¢021+0:0)

CALL ABSREM (0.2¢0,.,01)

CALL SYMROL(29HTIME FROM ENCOUNTER (DAYS) $.)
CALL CHAROP (0+0r0+,0+0)

DO 150 1TB=1,NSP

REWIND 1TR1

READ(ITRL) TP,PHASEsXRCC
RPZXRCC(I»ITR)

IF(RP,LE.0.0) GO TO 150

CALL POINT(TPsRP)

CALL syMsoL(SYM(ITR))

CONTINUE

READ(ITRIFEND=148) TsPHASESXRCC
CONT INUE

CALL LIHE(TP+RP»T+XRCC(1,17B))
TP=TY

RP=XRCC(1+,17R)

GO YO 130

CONTINUE

CALL POINT{(TP.RP)

CALL SYMBOL(SYM(ITB))
XHT=0.98-(1T3~1)#%0,03

CALL ARSREM (0.75+.XHT)

CALL SYMBOL(SYM(ITR))

CALL SYMBOL(3H s.)

CALL PSCONS{THING,4HNAMEITR,1IP)
CALL SYMBOL (THING)
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76 150 CONTINUE
7 REWIND 1TR1
78 CALL ANV
79 < '
go C SATELLITE PHASE ANGLE VS TIME PLOT
1 c
gz CALL MAPS (=TIM,TIMr0.0,210.0¢SDUNTIT(L)»SODUNIT(214SDUNIT(3) ¢ SDUNTT
3 x€u)) .
a5 CALL CHAROP (0r0v1+150)
85 CALL ABSBEM {0405s042)
86 . CALL SYMBOL(2QHSATFLLITE PHASE ANGLE (DEG)%e}
87 CALL CHAROP (0s0s1¢000}
as CALL ABSREM (0.2¢0.,01)
89 CALL SYMBOL(29HTIME FROM ENCOUNTER (DAYS)S. )
S0 CALL CHAROP (Dsnens0Q)
91 DO 153 ITBZ1/NSP
92 REWIND ITR1
93 READ(ITRL) TPsPHASEIXRCC
94 PHP=PRASE(IT3)/PPD
95 CALL POINT(TP,PHP)
96 CALL SYMBOL(SYM(ITB))
97 151 CONTINUE
98 READ (ITR1+ENDT1053) TrPHASF#XRCC
95 152 CONTINUE
100 PHASES=PHASE (1TR 1 /RPD
101 CALL LINE(TP+PHP»Ts»PHASES)
102 TP=T
103 PHPZPHASES
104 G0 To 151
105 1053 CONTINUE
106 CALL POINT(TP,PHP)
107 CALL SYMROL(SYM(ITR))
108 XHTZ0.98=(1TR~11%0,03
109 CALL ABSBEM (0.75¢XHT)
110 CALL SYMBOL{SYM(ITR))
111 CALL SYMBOL({3H S.)
112 CALL PSCOMS(THIMG4HNAME»ITBIP)
113 CALL SYMBOL(THING)
114 153 CONTINUE
115 CALL ADV
116 [
117 C SATELLITE CONE ANGLE VS TIME PLOT
118 [
119 CALL MAPS(=TIMsTIMs0,0+230.00SDUNIT{1)»SHUNIT(2),SDUNIT(3)»SDUNIT(
120 X4}
121 CALL CHAROP (0s0r1s1s0)
122 CALL ARSBEM (0.05:0,2)
123 CALL SYMBOL (2BHSATELLITE CONE ANGLE (DEGIS)
124 CALL CHAROP (GeDr1+0,0)}
125 CALL ABSBEM (0.2:0.01)
126 CALL SYMBOL (29HTIME FROM ENCOUNTER (DAYS) $.)
127 CALL CHAROP (0+0r0+00)
128 DO 156 ITBZ1.NSP °
129 REWIND ITR1
130 READ(ITR1) TP,PHASEXRCC
131 RP=XRCC(2,178)
132 CALL POINT{TP.RP)
133 CALL SYMBOL(SYM(ITR))
134 154 CONTINUE -
135 READ (ITR1+END=1056) TrPHASEsXRCC
136 155 CONTINUE
137 CALL LINE(TPIRP+T+XRCC(2,1TB))
138 TP=T ’
139 RP=XRCC(2,1T8)
140 GO TO 154
143 1056 CONTINUE
142 CALL POINT{(TPs+RP)
143 CALL SYMBOL(SYM(ITB))
144 XHT=0,98=(1T8=1)%0,03
145 CALL ABSBEM (0+75¢XHT)
146 CALL SYNIOL{SYM(ITB))
147 CALL SYMBOL(3H $,)
148 CALL PSCONS(THING4HNAME, ITB,IP)
149 CALL SYMROL (THING)
150 156 CONTINUE
151 CALL ADV
152 [«
123 C SATELLITE CLOCK ANGLE VS TIME PLOT
154 [~
155 CALL MAPS(~TIMsTIMs0,0+390.0,SDUNIT(1}+SDUNIT(2)»SDUNIT(3)SDUNITI
156 X41)
157 CALL CHAROP (010s1¢1+0)}
158 CALL ABSREM (0.0510.2)
159 CALL SYMBOL(29HSATELLITE CLOCK ANGLE (DEG)S.)
160 CALL CHAROP {0+011+0¢0}
161 CALL ABSSEM (0.2+0.01)
162 CALL SYMROL (29HTIME FROM EMCOUNTER {(DAYS)Se )
163 CALL CHAROP {(0¢090¢0:0)
164 DO 159 ITBZ1s¢NSP
165 REWIND ITR)
166 READ(ITR1)} TP,PHASEs»XRCC
167 RPEXRCC(3,1TB)
168 CALL POINT(TP,RP)
169 CALL SYMBOL{SYM(ITB))
170 157 CONTINUE
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171 READ (ITR1.ENDZ1059) TrPHASE,XRCC

172 158 COMTINUE

173 CALL LIMNE(TPIRP,T+XRCC{3,1T8))

174 Te=Y

175 RPZXRLCI3:1TR)

176 60 YO 157

7 1059 CONTINUE

178 CALL POINT(TPsRP)

179 CALL SYMBOL(SYM{ITS))

180 XHT=0.58=-(1TA~1)%0,03

181 CALL ARSSEM (0,75:¥HT)

182 CALL SYMROL(SYM(1T8))

183 CALL SYMBOL{3H s,)

184 CALL PSCONS{THING)UHMAMESITRIIP) .

185 CALL SYMBOL(THING)

186 159 CONTINUE

187 REWIND ITR1
' 188 CALL ADV

189 CALL MAPS(=TIMsTIM, 0.01210.00SHUNTT(LY »SDUNIT(2) /SBUNITLI),
190 XSOUNIT(4))

191 CALL CHAROP (Qvfrlerl,s0)

192 CALL ARSBEM (0.05,0.2)

193 CALL SYMROL (25HSUN=-SAT=S/C ANGLE (DEG)S.)
194 CALL CHAROP (0sNe1s040)

195 CALL ARSBEM (0.2+0.01)

196 CALL SYMBOL(2GHTIME FROM ENCOUNTER (MAYS) $.)
197 CALL CHAROP {Ns0+0+0,0)

198 DO 360 ITR=1.NSP

199 REWIND 9

200 IFRZ0

201 310 CONTINUE

202 READ(9r END=3501T,5SVrSAF

203 320 IF(IFR.EG.O) 60 To 330

204 CALL LINE(TP(SSP,T,»SSVIITB))

205 330 CONTIMUE

206 IF(IFR.NEWO) GO TO 340

207 1FR24

208 CALL POINT(TsSSVIITA))

209 CALL SYMBOL{SYM(ITR))

210 340 CONTINUE

211 TP=T

212 SSPISSVIITE)

213 60 Y0 310

214 350 CONTINUE

215 CALL POIMT(TP55P)

216 CALL SYM3OL(SYM(ITB))

217 XHT=0498~(1T5=~1)40.03

218 CALL ARSREM (0,75 XHT)

219 CALL SYMROL{SYM(1TR))

220 CALL SYMBOL(3H $,)

221 CALL PSCONSITHING:UHNAMESITS,IP)

222 CALL SYMBOL{THING)

223 360 CONTINUE °
224 CALL ADV

225 CALL MAPS(=TIMsTIMi=03,707.sSDUNIT(1),SDUNTTI2) #SDUNITI3)
226 XSDUNIT(4))

227 CALL CHAROP (0»0¢1s1+¢0)

228 CALL ABSBEM (0405s042)

229 CALL SYMBOL(2RHSATELLITE HALF ANGLE (DEG)S.)
230 CALL CHAROP (0s0,15010)

231 CALL ABSBEM (0.200,01)

232 CALL SYMBOL{29HTIME FROM ENCOUNTER (DAYS! %)
233 CALL CHAROP (0¢0¢0+0+0])

234 DO 460 ITB=1eNSP

235 REWIND 9

236 IFR=0

237 410 CONTINUE

238 READ(QrENDTUSN) TeSSVeSAF

2338 420 IFLIFR.ED,D) GO TO 430

240 CALL LINE(TPSSPeT SAFLITR))

241 IF(IFRWNE.O) GO TO 440

2u2 430 CONTINUE

243 1FR=1

244 CALL POINT(T(SAF(ITB))

245 CALL SYMBOL(SYM({ITR))

246 440 CONTINUE

247 TP=T

248 SSPoSAF{ITR)

249 GO TO 410

250 450 CONTINUE

251 CALL POINT(TP/SSP)

252 CALL SYMBOL(SYM(ITR))

253 XHT=0.98-(173-11%0,03

254 CALL ARSREM (04754 ¥HT}

255 CALL SYMBOL(SYM(ITR))

256 CALL SYMBOL(3H %.)

257 CALL PSCONS{THING,4HNAME,ITR,IP)

258 CALL SYMBOL{THING)

259 460 CONTINUE

260 1FR=0

261 CALL ADV ’
262 CALL MAPS(=TIMsTIMIO.+¢360.rSDUNITI1) s SOUNIT{2) e SOUNITL3)  SDUNIT
263 X(4))

264 CALL CHAROP (Ne021+1+0)

265 CALL ARSBEM (0,05,,05)

266 CALL SYMBOL{GOHMTIME REQUIRFD TO SWITCH TO SATELLITE AT RATE OF
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268
269
270
27
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301

865
&870

8758

480

&85

500

RPRT GT,0TPLT

MARTIN*GT.OTPLTY

c
c pPL
<

100
110

120

c
C PL
[

121
122
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XDEG/SECS )

CALL CHAROP (0eNs1s0,0)

CALL ARSBEM (D,2:n,01)

CALL SYMSOL (2QHTIME FROM EMCOUNTER (DAYS) $%.)
CALL CHAROP (0¢0+,0¢040)

DO S00 ITBZ1.MSP

REWIND 9

1FR=0

CONTINUE

READ(9,ENDSUAS) T,SSVySAF+HANGZ»DCNCLK
IF{IFR.EQ.0) GO YO 475

CALL LINE(TPsDCNCL1»T»OCHCLK(ITB))
IF(IFR.NE.Q) GO TO 480

COMTINUE

IFR=}

CALL POINTI(TDCHCLKIITR))

CALL SYMBOL(SYM(ITR))

CONTINUE

TP=T

DCNCLEI=DCNCLK(TITR)

60 TO U465

CONTIMUE

CALL POINT(TP,»DCNCLY)

CALL SYMROL(SYM(ITR))
XHT=0,98~(ITR-1)#0.03

CALL ABSBEM (0,75:XHT)

CALL symsoL{syM(ITa))

CALL SYMROL{3H $.)

CALL PSCONS(THING,UHNAMEITB.IP)
CALL SYMROL{THIMG)

CONTINUE

IFR=0

CALL ADV

RETURN

END *

SUBROUTINE OTPLY -

COMMON / XZ /7 XZ(97), IXZ6

DIMENSTON X{3)eXP(3) s XSAT(3) (XE{3}+sR(3)» RANP(3) ¢ TARGE (X} s
*TARGP(3) sRSATI(3), XSSI3) A SOUNTTI4)  »ROMIN(Y)
COMMON/HANDO/TIM REC(9) +REL () sRES,SMR(Q) ¢ SMRR () 4 SMRS{T) s TSMR(9)
XeSPSMR 9 SPSMRS s SPTSYR Y SPSMRR

DATA SDUMIT/0.1+1,0004121,0/

RPD=3.14159/1A0.

ANET RAMGE PLOT e

REWIND 13

CALL ORBIN(XZ2(7)0+1%X26)

CALL ORBPOS(RDMIN0+0}

RAMINZASSY (ROMIN)
READ(13) TX 1 X o XP ¢ XSATIXEIR

RPZR(1)

TP=TX/86400.

CALL MAPSSL{~TIMsTIYM»RAMINIRP»SDUNIT(1)sSDUNIT(2) o+ SDUNIT(3)
& SDUNIT(4))

CALL CHAROP (BenNs1s1+0}

CALL ABSBEM (0.05,0.2)

CALL SYMBOL {23HRANGE OF PLANET (KM) %,)
CALL CHAROP (0sN1120,0)

CALL ABSREM (042¢0,01)

CALL SYMBOL{(29HTIME FROM EMCOUNTER (DAYS) %)
CONTINUE
READ(13sEND=1203TX¢ X2 XPsXSARIXESR
T=TX/86400.

CALL LINE(TPsRPsTsR(1))

TP=Y

RPzZR (1)

60 YO 100

COMTINUE

REWIND 13

CALL ADV

ANEY PHASE ANGLE VS TIME PLOT

CALL MAPS(=TIMsTIM)0.0¢180,0,SOUNTTI1),SDUNIT(2),SDUMIT(3) +SOUNIT(
X4}

CALL CHAROP (0:n¢19140)

CALL ABSPEM (005:042)

CALL SYMBOL{26HPLAMET PHASE ANGLE (DEG)S%.)
CALL CHAROP (009N 0)

CALL ABSBFEM (D.2s0.,01)

CALL SYMBOL{20HTIME FROM EMCOUNTER (DAYS)S. )
READ(13) TXr¢XsXPrXSAT+XE»RePHASE

TP=TX/86400.

PHP=PHASE/RPD

CONT INUE
READ(13+END=123)TX s Xe XP e XSAT»XErRsPHASE
CONTINUE

PHASEZPHASE /RPD
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145

147
148
149
150
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T2YX/RO6L0D,
CALL LINE(TP,PHP,»T,PHASE])
TexT
PHPZPHASE
60 To 121
123 CONTINUE
REWIND 13
CALL ADV

[+ .
C PLANET CONE ANGLE VS TIME PLOTY
<

CALL MAPS{«TIMsTIMsO.00180,0,SDUNTT(L)¢SPUNTIT(2) o SNUNIT(33SDUNITH
X41)
CALL CHAROP (0¢nr1,1,0)
CALL ARSREM {0.05:0.2)
CALL SYMROL (25HPLANET CONE ANGLE (DEG)S.)
CALL CHAROP (0+0+1+0s0)
CALL ARSREM (0.2:0.01)
CALL SYMBOL(20HTIME FROM ENCOUNTER {naYsSls. )
READ{I3) TXeXoXP2XSATsXE¢RsPHASE
TPZTX/86400.
RPZR(2}
126 CONTINUE -
READUIZ+END=LI26)ITX o X e XP s XSAT» XE»RePHASE
125 CONTINUE
T=TX/86400,
CALL LINS(TP+RP,THR(2))
TP=T
RPZR(2)
GO TO 124
126 CONTINUE
REWIND 13
CALL ADV

o
C  PLANET CLOCK ANGLE VS TIME PLOT
c

CALL MAPS{=TIMeTIMe0.0s360.,0,SDUNIT(1)»SOUNIT(2)»SDUNIT(3) »SOUNITL
X43)
CALL CHAROP (0Br0r1+1s0)
CALL ARSREM (0.05:0.2)
CALL SYMROL (26HPLANET CLOCK ANGLE (DEG)S.)
CALL CHAROP {(0iDe1+0:0)
CALL ARSKEM (0.2,0.01)
CALL SYMBOL (29HTIME FROM ENCOUNTER (DAYS)s, )
READ(I3) TXeXyXPeXSATH¥XErRyPHASE
TPZTX/86400.
RPzR(3)
127 CONTINUE
READ(13+END=129) TX s X e XP s XSAT 1 XE 2Ry PHASE
. 128 CONTINUE
T=TX/86400,
CALL LINE(TP+RP,»T¢R(3))
yP=T ®
RP=R{(3)}
GO To 127
129 CONTINUE
REWIND 13
CALL ADV

C
C SATELLITE RANGE VS TIME pLOT
[

READ(13) TX e X2 XPsXSAT e XE+R+PHASE+RADP s TARGBE » TAPGP ¢+ RSAT
RPZ=RSAT(1)
TP=TX/85400.
CALL MAPSSL{=TIMsTIMeRAMINIRPySOUMTIT (1) #SDUNIT(2) +SDUNIT(3}»
*#SDUNIT(4))
CALL CHAROP (0¢0rl1rels0)
CALL ABSBEM (0.n5,0.2)
CALL SYMBOL (25HRANGE OF SATELLITE (KM)S,)
CALL CHAROP (010014040}
CALL ARSAEM (0.,2s0.01) .
CALL SYVBOL(2GHTIME FROM EMNCOUNTER (DAYS) %)
130 CONTINUE
READ(13+END=I503TXrXeXP e XSAT#XErRyPHASE +RADP» TARGE ¢ TARGP ¢ RSAT
140 CONTIHUE
T=TX/86400,
CALL LINE(TPeRP»TIRSATI(1))
TP=T
RP=RSAT(1)
GO YO 130
150 CONTINUE
REWIND 13
CalL ADV

C
C SATELLITE PHASE ANGLE VS TIME PLOT
c

CALL MAPS (~TIMyTIMs0.0r180,0¢SDUNTT{L)eSDUNITI2) SDUNTTISY#SOUNIT
X(4))

CALL CHAROP (0+s0s1¢1,0)

CALL ABSBEM (0.05,0.,2)

CALL SYMSOL (20HSATELLITE PHASE ANGLE (DEG)%.)

CALL CHAROP (0+0¢1+0,0)

CALL ARSREM (0.2¢0.01) ’

CALL SYMBOL(29MTIME FROM EMCOUNTER (DAYS)S,. )

READ(13) TXeXsXPrXSAT X eRIPHASEsRADP TARGE ¢ TARGP«RSAT»PHASES
TPZTX/86400.

B~19



MCR-71-181

151 PHP=PHASES/RPD

152 151 CONTINUE

%g: READ(13,END=1533 TX s Xs XP o XSAT o XE o R+ PHASE s PADP s TARGE » TARGP ¢ RSAT 1 PHAS
XES

15% 152 CONTINUE

156 PHASES=PHASES/RPD

157 T2TX/86400,

158 CALL LINEC(TP,PHP I T»PHASES)

159 TP=T

160 PHP=PHASES

161 GO 10 151

3162 153 CONTINUE

163 REWIND 13

164 CALL ADV

165 c

xgg € SATELLITE CONE ANGLE VS TIME PLOT L

1 c :

igg c?kL MAPS (=TIMsTIMr 04001800 ¢SDUNTTI1)»SPRUNTT(2) »SPUMIT{3) 2 SNUNTT(
X4 L

170 CALL CHAROP (0sDs1e100) -

171 CALL ABSBEM (0.05+0.2)

172 CALL SYMBOL (28HSATELLITE CONE ANGLE (DEG)S.)

173 CALL CHAROP (0:0+1+040)

174 CALL ABSBEM (0,2:0.01)

175 CALL SYMBOL (29HTIME FROM ENCOAUNTER (DAYS) $.)

176 READ(13) TXrXsXPsXSATeXEsRsPHASEsRADP» TARGF r TARGP RSAT ¢ PHASES

177 TP=T/86400.

178 RPZRSAT(2)

179 154 CONTINUE

180 READ(13+ENDZ156) TXs X+ XPoXSAT s XEsRyPHASF s PADP» TARGE ¢ TARGP P RGAT s PHAS

181 XES

182 155 CONTINUE

183 =TX/86400,

184 CALL LINE(TP,RPsT»RSAT(2))

185 TP=T

186 RPZRSAT(2)

187 G0 TO 154

188 156 CONTINUE

189 REWIND 13

190 CALL ADV

191 [+

192 C SATELLITE CLOCK ANGLE VS TIME PLOT

193 c

134 CALL MAPS(=TIMsTIMsO:0s360.0¢SDUNTT(1)»SPUNIT(2) s SDUNIT{3) #SDUNITC

195 X4y}

196 CALL CHAROP (0+0r1rs1+0}

197 CALL ASSBEM (0.05:0.2)

198 CALL SYMBOL(2GHSATELLITE CLOCK ANGLE (DEG)Se)

199 CALL CHAROP (0+0Gs1+0+0)

200 CALL ARSBEM (0.2r0.01)

201 CALL SYMBOL{20HTIME FROM ENCOUNTER (DAYS)S. )

202 READI13) TX»X»XPeXSAT+XEsR1PHASE »RADP» TARGE s TARGP s RSAT»PHASES

203 TP=TX/86400.

204 RPZRSAT(3)

205 157 CONTINUE

206 READ(13/END=159) TXsXsXPsXSATsXErRsPHASE +RADP TARGE ¢ TARGPIRSAT

207 . PHASES

208 158 CONTINUE

209 T=TX/86400,

210 CALL LINE(TPIRP:T/RSAT(3))

211 TP=Y

212 RP=RSAT(3)

213 GO TO 157

214 159 CONTINUE

215 REWIND 13

216 CALL ADV

217 RETURN

218 END

PPRT 6T,0UTS

MARTIN#GT.0UTS
SUBROUTINE 0OUTS

2 COMMON/RAZOR/PICS(419) 1 SPPICSIH)

3 DIMENSION SATNAM(2) «SATELL(2)

[ COMMON /PLCOMNS/GMS GMPLI12) 1RSYRPL(12) fSNAME(2) s PLMNAME(2512),

5 X SPVI(3)rPLPV(3+12)sSVE(3)/PLVE(3+12),SROT,PLROT(121+SOBLePLOBL(12)
6 COMMON/POBEAR/SSV(R) 1 SAF(8) 1HANG2DCNCLK (B)
7 COMMON/HEDING/TITLE(13)
8 COMMON/THNVE/TYNAME (5)
9 DOUBLE PRECISION TJDV

10 DIMENSION ICK(4)

11 COMMON/JDAYS/TJIDV.TT

12 COMMON/FOROUT/POWER 1 ENERGY ¢ PERCT» IND)R(3) s RSAT(3} RADL (3} 4 IPCN
13 XeFRACTPHASED ¢ PHASEP 1 POWLHNNDNeEPERDN

14 COMMON/FLAGS/IFLT» IFLPLIFLPR

15 COMMON/CHARLY /MCODE!NREC #IPsIVSINSCeIFLSTINCR

16 COMMON/FLYBY/DUML(6) 1 X 13) 1 DUM2(9)

17 COMMON/HANDO/TI%REC(S) sREL(9) sRES SUR(9) + SMRR(9) ¢ SMRS Q)¢ TSMR(9)
is X1 SPSMReGPESMRS SPTSYR Y SPSYRR

19 COMMON/PHASER/PHASE (8) ¢ XRCC (308)

20 DIMENSION NS{9)

21 COMMON/CHARAC/P(60)
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DATA NS/0,06tr2,4,7¢Ss100/
DATA IFP/0/

¢
€ oUTS~2 ouTs-2
c

CALL TCOHVIICK s SHCLOCK s ARS(TT) e 3HGEC)
CLOCK=ICK (L)
CLOCK=SIGNICLOCKTT)
ICK{t)=Cclock
WRITE(6s1001ITITLE
WRITE{6s 1000 IPCH, LICKALL) e TS123) »TUNV
CALL PSCONS{SATMAMIUHMNAMEs TVS» IP)
WRITE(6+1010) PLNAME(L»IP) JPLNAMVE(2rIP) s SATMNAM
WRITE(6:1020) (RTISRSAT(IIVIZL1,3)
WRITE(6+1030) PHASEDPHASEP»MANG2SAF(IVS)
IFINCR.EQ.1) GO TO 100
WRITE(6,1040) PLNAME(1+IP)sPLNAME(2¢1P)RADL{2)+RADL(Z)
60 T0 110
100 WRITE(6+1045) SATNAM
110 CONTINUE
WRITE{6,1060) RESIREC(1)RFL(Y)
SMRKMZSPSMRAR * RES
RESSMRISMRKY + PES
RECS¥RSSVRKM + REC(1)
RELSVR=ZSYRKM + REL(1)
WRITE{6+,1070) SPSVRSPSMRSSMRKM SPSURR
TSMRMSZSPTSMR*1 ,E+3
WRITE(6+1080) Tawvams
WRITE(6+1081) RFSSURIRECSMRRELSMR
TEXPzP{26) %1 ,E+3
WRITE(6+1090) TUNAME s TEXPrPOWLMNPOWER »ENERGY
WRITE(6,1091) PERCTsNDMe INDsEPERNN
NSPINS(IP)
WRITE(A+3000Y(P{T)1=17120)
WRITE(6s 30101 (PICS(Is1)sIZtels)
NGPIASP+1
DO 300 J=2¢/NSP
1SAT=J-1
300 WRITE(6,3020)ISATH{PICS({I+J)eI=1els)
NSPINGP=-1
WRITE(6:5000)
WRITE(6+5010)
DO 500 IZ1/MNSP
PHASEZ=PHASE(I)={180,/3.,14159)
500 WRITE(615020) I,XRCC(L1s1)oPHASEZ 1 XRCCI2sT),XRCCI3r Y1)
WRITE(6:15070)
DO 530 I=1sNSP -
CALL PSCONS{SATELL/UHNAME,1 »1P)
530 WRITE(6:5080) T1,SSV(I)»SAFLT)
NSPMNSP+1
WRITE(6:50630)
DO 510 I=2,NSP '
NST=1~1
£10 WRITE(6s5S040) NSTIREC(I)REL(T)
WRITE(6:5060)
DO $20 I=2/NSP
NST=1-1
520 WRITE(6+5050) SMR{I)+SMRS{I)}»SMRRIT)»TSURI(T)
RETURN
1000 FORMATI 5X¢1SHPICTURE NUMBER 9 15019X+I3¢6H DAYS »12:5H HRS »
XI12¢17H MIN TO ENMCOQUNTER:IOX:3IHJID #F12.3:/7)
1001 FORMAT(1H1+»13A6./7)
1005 FORMAT(//5X+80(1H~)//+5%115HPICTURE NUMURFR ¢15+19XsI3+6H DAYS s12,
XSH HRS 012,174 MIN TO EHCOUNTER//)
1010 FORMAT (SXs THPLANET »2A6220X¢ LOHSATELLYTE »2A6)
1020 FORMAT(S5X 2 13HRAGE (KM) =rE1648111X,13HRANGE (KM) =,E16.87
X SXe13HCONE {DEG) 2eF742 120X 13HCONE  (DEGR) Z4F7.2 /
X SXr13HCLNCK (DEG) =9¢F742 120X 13HCLOCK (OF35) =yF752 )
1030 FORMAT(SX» 13HPHASE (DEGY =»F7.2 120X, 13HPHASE (DEG) =eF7.2/
3 SXpI3HDIAM  (DEG) ZeF7.2 s20X213HDIAM (DEG) ZsF7.2//)
1040 FORMATI(SX»27HINSTRUMENT DATA -FOR PLANET »2R6¢5%y
$ 2IH(PICTURFE CEMTERED AT +FH42¢94 DEG LAY ¢F7,2511H DEG LONG )/)
1045 FORMAT(S5Xs30HINSTRUMENT DATA FOR SATSLLITE +2A6/)
1060 FORMATIAXs26HRESOLUTION FOR TARGET BODY ¢/»
$ 5X+24HAT SPECIFIED LOCATION 1FA,Le9H KM/PIXEL /
$ SXp24HAT SUSSPACECRAFT POINT  1F8,1,0H KM/PIXEL /
$ SXe28HAT LIYR oF TARGET RODY sFR.1,GH XW/PIXEL /)
1070 FORMAT(S5X»3UHSYEAR DUE TO RELATIVE VOLOCITIES +FR.2¢7H KM/SEC /

$ SX ¢ JUHSMFAR DUE TO S/C ATTITUNE RATFS PFB,2¢TH KM/SEC /
$ 5X s 3UHORJECT MOTION FROM ALL SOURCES tFR293H Ku /
s SXe JLUHNUMBER CF PIXELS SMEARED vFR.5s7H PIXELS //)

1080 FORMAT{4Xs39HEXPOSURE TIME FOR ONE<HALF PIXEL SMEAR ¢FR.3¢
$ 9H MILLISEC //)
1081 FORMAT{4Xs3IIHFFFECTIVE RESOLUTION WIYH S¥FAR /
$ SX224HAT SPECIFIED LOCATION sFR.1,9H KM/PIXEL /
$ SXr24HAT SURSPACECRAFT POINT  +Fa,1:9H KM/PIXFL /
$ S5Xe24HAT LIuG NF TARGET BODY FR.1.QH KM/PIXEL /)
1090 FORMAT(U4Xy18HEXPOSURE TIME FOR +5A63H = #FR.370H MILLISEC /
$ SXs316HPOWER DENSITY = +E10.4,24H ERGS/SQ CM/SEC AT LFNS /7
$ SX»16HPOWER DENSITY =  #E10,4¢26H ERGS/SA CM/SEC ON SENSOR /
$ SXr {16HEXPOSURE = rE10.4e11M ERGS/SE CM /7Y
1091 FORMAT(S5X:2AHPERCENT CF DYMAMIC RANGE = #F7,%3 /
S SXe26HDIGITAL NUMBER OF EXPDS = »14,4H (0FrIus8H LEVELS)/
5X»26HONE DIGITAL NUMAFR EQUALS ¢F10.4+ 124 ERGS/SE CM 7/}
3000 FORMAT(UX,)46HNUMBER OF PICTURES WITH RESOLUTION RETTER TRAM /
$ SXe1THRESOLUTION LEVELS r3Xe4{FS.1110X3 »9H KM/PIXEL /)
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3010 FORMAT(SX ,06HPLANET 11Xs8(F10.1,5%1)

3020 FORMATISX10HSATELLITE »I1/9X,4{F104t,s5%))

S000 FORMATI(IHL)

5010 FORMAT! SXsIGHSATELLITE DATA//7X«3HMUMSSX s LOHRANGE (KM} o 10X,
X11HPHASE (DEB)»4X,10HCONE (DFG) ¢5Xe 11HCLOCK (NFG) /)

5020 FORMAT(8X rT1e8XsF15,8sAXIFT208X1F742+8XeF742)

5030 FORMAT( /5% I9HRESOLUTION (KM/PTX) DATA FOR SATFLLITFS /
X9 7X 0 3HNUMs 3X#23HRES ALONG RADIUS VECTORe«12Xs21HRFS AT SATELLITE LI
XxMg/)

5040 FORMAT{8X+I1,BXeE15,8¢20X¢515.8) .

S050 FORMAT(4(5X,EL5,.8))

5060 FORMAT( /+5X226HSMEAR DATA FOR SATELLTTES /
XS5Xs 12HSMEAR DUE TO »8X+12HSMEAR DUE TO» 10X»DOHNUMAER OF »9OX» 13HTIME
X TO SMEAR/ :
X5X e 12HVEL (XKM/SEC)»08Xs12HS/C (KM/SEC) v QRX» 1UHPIXELS SMEARED6X»
X1SH1/72 PIXEL (SFC)1/)

5070 FORMAT! /o TX 0 3HNUM e 7X ¢ 1 THEARTH=SAT=S/C ANG o
$ 17Xe1BHSATELLITE ANG DIAM/}
END

MARTIN#GT.PICIN
1 SUBROUTINE PICIN
2
3 C ROUTINE FOR COMPUTING MIN PICTURE TAKING INTFRVAL FROM BIT RATE
[
5 C
6 € INPUT BULK = BULK STORAGK CAPACITY: RITS
7 C INPUT BULKG = BITS ALREADY IM BULK STORAGE
8 € INPUT DTUSE = USER INPUT PICTURE TAKTMG INTFRVAL, MIN  P(33)
9 C INPUT XBPS = TRANGMIT RIT PATE» BPS
10 € INPUT SCIRPS = BIT RATE FROY OTHER INSTPHMENTSs BPS
11 € INPUT BUFCAP = SUFFER STORAGE CAPACITY: RITS
12 C INPUT BPPIC = BITS PER PICTURF: P(49)
13 C INPUT TFRAYM = FRAME REACOUT TIME, SEC, P(29)
14 C INPUT TSTAR = PICTHRE SEQUEMCE START TIwE, DAYS
15 € INPUT TSTOP = PICTURE SEQUENCE STOP TIME, DAYS
16 € INPUT RPM = §/C SPIN RATE,» ROTW(3) IN RAN/SEC
17 [+
18 COMMON/HEDING/TITLE (13)
19 COMMON/REVER/ROTHW(3)
20 COMMON/CHARAC/P(60)
21 EQUIVALENCE (P(29),TFRAM) , (P(49)s8PPIC)
22 Xe {P{34)sBULK)» (P{35)2LK01 s (P{38) yBUFCAP)
23 Xe (P36 eXBPS)» (2(37)95CI8PS)
24 DTUSEZP(33) %40,
25 RPMZROTW (3)%57.2957795131/6,
26 TSTARZP(31)
27 TSTOP=P(32) °
28 WRITE(6+107)ITITLE
29 WRITE(6¢104) TSTAR,»TSTOP/DTUSETFRAM,P(50)
30 DTITOT=(TSTOP~TSTAR) *86L00.
31 TSTARZTSTAR®BE4N0.
32 TSTOP=TSTOP*856400,
33 STORD=BULK/BPPIC
34 WRITE (6+105)8ULK/BPPIC»STORD»RULKO+BUFCAP
35 TVOUT=XRPS~SC1805
36 WRITE(6¢108) XRPS»SCIBPS) TVOUT
37 IF{BUFCAP-BPPIC)10s11r11
38 10 BUFCAP=BPPIC
39 WRITE (65 100)BUFCAP
40 11 CONTINUE
41 TBUFO=RUFCAP/TVOUT
k2 TBUF I=BUFCAP/P (50)
43 C
54 ¢ TEST FOR TOPS OR PIOMEER (BULK GREATER THAN 0 FOR TOPS)
45 C
46 IF(BULK) 10192
47 C
48 C SPINNING S/C WITH BUFFER FOR ONE PICTURE (1Es PIONEER)
49 1 DTPIC = YBUFO+ TFRAM
50 IF(RPMIBIBLG
51 8 WRITE(6A1103)
52 DIPIC=DTYOT
3 60 10 6
54 9 IF(DYPIC~  60./RPM)I313¢7
55 3 NROLL=!
56 DTPICT=60./RPM
57 WRITE(6+101)DTPIC,NROLL
58 G0 TO &
59 7 NROLL=DTPIC*RPM/60, +1
60 DTPICZMNROLL*60 4 /RPM
61 WRITE(6,101IDTPIC I NROLL
62 GO TO 4
63 Cc
) gg C THREE AXIS STABLE S/C WITH MORE THAN ONE PICTURE GTORAGE (IE. TOPS)
[of
66 2 DTPIC=BPPIC/TVOUT
&7 c
28 C TEST IF USER INTERVAL LESS THAN MINIMUM
9 [
70 4 CONTINUE
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k4 IF(DTUSE=NTPIC) S 606

T2 $ OTUSE=DTPIC

73 P{33)=DTUSE/6N,

kL3 WRITE(A102) DYUSE

s [

76 € MAXIMUM NO OF PICTURES/HOUR

17 6 PICPHR=3600,/DTPIC

8 PICPDAZ24 #PICPHR

79 c

80 C MAXIMUM NO OF PICTURES THAT CAN BE TAKEN

81 NPIC=DTTOT/DTPIC
82 ACTPIC=B86400./DTUSE

83 NPICASDTIYOT/DTUSE _

84 WRITE(Hr106)NTPIC,PICPHRWPICPDAINPIC,ACTPICINPICA

8s RETURN .

86 100 FORMAT(5X+56HRUFFER CAPACITY LESS THAN ONF PICTUREs CAPACITY SET T

87 *0 1E10.3071

88 101 FORMAT(5X,38HPICTURE INTERVAL BASED ON ROLL RATE = »E1S5.8s4H SEC,

89 *20Hs NO OF ROLLS/PIC = »1Gs/}) :

90 102 FORMAT(SX+36HREQUESTED NELTA T LESS THAN MINIMUM /

91 X PSXe32HDELTA T (SEC) HAS BFEN RESET TO »F15,9)

92 103 FORMAT(S5X,21HROLL RATE EQUALS ZERO)

93 104 FORMAT( SX s 4AHCOMPUTATIONS FOR MINIMUM PICTURE TAKING INTERVAL

94 Xo//5X128HPICTURE START TIME (DAYS) = +F15,8/

95 Xs SXs2BHPICTURE STOP TIME (DAYS) = »E15.8/

96 Xe  5Xe28HDELTA T REQUESTED ({SEC) = ,F15,8/

97 X+ SXe2BHFRAME READ TIME (SEC) = +E15.R”/

98 X»  SXs2RHFRAME READ RATE (8PS) = +F15.8//)

99 105 FORMAT(SX358HAULK NATA STORAGE CAPACITY (RITS) = F15,R/
100 X 5X ¢ 36MPICTURE SI1ZF (R1TS) = »E15,8/
101 X 5Xr36HRULK DATA STORAGE CAPACITY (PICS) = »E15,R/
102 X §X 1+ 36HRULK CONTENTS IN USE (BITS) = +F15,R/
103 X SX»3FHMOUFFER STORAGF CAPACITY (RITS) = »F15,8//)
104 106 FORMAT(5X¢36H MINIMUM PICTURF INTERVAL (SFC) = #E15,8/7
105 * 5X» 36HUAXIMUM PICTURE RATE {(PICS/HR) = yF15,8/
106 * SX»3GHMAYIVMUM PICTURE RATE (DPIC/DAY)Y = ,F15,8/
107 % SXe36HMAXIMUM NUMRER OF PICTURES = ,16/

108 * SXs3AHACTUAL PICTURE RATE (PIC/DAY) = yE15,87
109 * 5Xs36HACTUAL NUMRER OF PICTURES = 1167/7)
110 107 FORMATUIHL 1 UX,1346¢/) 3
111 108 FORMAT(SXs36HDATA TRANSMISSION RATE (RPS} = +E1S.R/
112 X SX¢3BHRATE FROM OTHER INSTRUMENTS (RPS) = ,F18,8/
113 X 5Xr36HREAL TIME PICTURE RATE (8PS) = »E15,87/)
114 END
QPRT GT,.PIC2
MARTIN#*5T.PIC2 o
1 SUBROUTINE PIC2(ANG2AsANG2R)
2 COMMON/FOROUT /DUMMYB (131 » IPCN2 DUMMYC (4)
3 COMMOM/HEDING/TYTLE (13)
4 COMMOMN/CHARL T /NCODE »MREC » 1P IVSINSC,IFLST#NCR
5 COMMON/GEOM/XE(3) s XP(3)
6 DIMENSION ICLK(3)
7 DIMENSION CLOCK (L)Y LABLE(8Y»SN(3)
8 DIMENSION UX(3),URV(3)sUPM(3)
9 COMMON/EXTRA/RPLPROT

10 COMMON/VW/VED (3) 1RIP,ASDP

11 COMMON/POINT/VC(3+9)»P(3,9)

12 COMMON/FLYBY/DUME (6) r X {3} ,DUM2(6) 1SV (3)

13 COMMON /PLCOMS/GMSyGUPL (121 1RSIRPLIL2) »SHAUE(2) s PLNAVME(2:12),

14 X SPVI3)rPLPV(3012)1SVE(3)sPLVE(3712),SROTIPLROT(12) 1SORL 1 PLORL(12)

15 COMMON / PLOTER / PENe R(3)s SCALEs R2s VT(3)y VR{3)r VW3

16 . RPPs TAMR

17 COMMON/PCOORN/PV(3) ¢ VE(3) 1 PM(3)

18 DIMENSION QL (3)

19 COMMON/PLTBUF /B1IF (20}

20 DIMENSION UCK(8)

21 DIMENSION QZ(3)

22 COMMON/TRA/TRACE

23 REAL LAT:LONG

24 DIMENSION GOK (3}

25 DOUBLE PRECISION UV

26 DIMENSION VQ(3s9)

27 COMMON/JDAYS/JDVITT

28 DATA PI/3.,1415926536/

29 DATA 0Z2/7.0¢-90,0:30.0/

30 DATA GL/08,s~180.0+45,0/

31 ANG2=AMAX1 (A*1G2A» ANG2R)

32 NSATZOQ

33 CALL TCONV(CLOCKsSHCLOCK s ARS(TTY s AHSEC)

34 884 FORMAT('TIME AFTER ENCOUNTER = *It4sr DAYS *I2:t HRS 11259 MIN')

35 883 FORMAT('TIVE BEFORE ENCOUNTER = *I4sv DAYS *12¢% HRS ¢12s¢ MINY)

36 CALL ARCSTP(S,)

37 TRIST=0.0

38 IF(NCR.EQ+)) CALL PLASAT(SVrJDVeIVSe1IP)

39 RPP=RPLLIP)

40 IF(NCB.ED,1) CALL PSCONS(RPPs6HRANIUS,IVSIP)

[ IF(RPP.LE.O.) GO TO 10

42 ANGIZANG2/2.0

43 CALL VVIEW(0+0sNs020+0:0)

44 CALL VPROJ

B-23



MCR-71-181

45 TANRSSQRT(RPDERPPA{R2¥AID-RPPLRPPY)
46 TANKSATAN({TANR)I* (180,0/P1)
87 IF(TANKGGE L ANG3) ANG3ZTANK
48 SCALE=TAM(ANGI*PI/180,0)
49 CALL SCLPLT(SCALE)
S0 CALL LINE( SCALFs SCALE» SCALE.=SCALE)
51 CALL LINE{ SCALF s=~SCALEs=SCALE»~SCALE)
52 CALL LINE(-SCALF»=5CALE»=~SCALEy SCALE)
53 CALL LINE(~SCALEs SCALEr SCALEs STALE)
54 CALL CHAROP (0+001+1.0)
$S CALL ARSBEM {(0.05+0.2}
56 [ CALL SYMBOL (17HPICTURE NUMRER $.)
- 87 CALL NUMBER({IPCHMs2HIA)
58 IF{IFLSToNE« 14 ANDJNCBJNEL1) 6O TO 1
59 NSAT=IVS
60 1 CALL SATS{1,0,IPWNSAT»JOV.0r0r0)
[} CALL DISK(IP/NSATTITLFE0:Ns0)
62 c CALL SHADER(20¢0,SMNs IP?NSAT)
63 CALL PGLOBE (PMeUDVIP)
64 CALL PARLEL(PV»G2) )
65 CALL MERIDN (PV,PM,0L)
66 CALL VSCALE(SN#XP,=1.)
67 IF(TT.LE«O.) ENCODE(48rB83+LARLE) (CLOCKIJ) ¢ J=123)
68 IF(TT+6Te0.) ENCODE(UBBRG+LABLEY (CLOCKIJ) #d21e3)
69 CALL SCPRNA(RUF«B90+300+20+90,¢LARLE,8)
70 60 TO 10
71 IF(TANK LT ANG2/2,0) GO TO 1D
72 SAVEZTRACE
73 ASDP=TANK
74 CALL VUNITIUX»X)
75 CALL VUNIT(UPVsPV)
76 CALL VUNIT(UPM,pPWM)
7 RPLP=RPP
78 ROT=PLROT(IP)
79 DO S I=1.+3
80 5 VWP(I)zvw(])}
81 RIP=R2
82 ANGUHATANG2A/2.0
83 ANGUBZANG28/2.0
84 CALL FRAMEL{PANGHUA:ANGUR)
85 LAT=90.0~ANGV (UPV s UX s 6HNEGREE)
86 CALL VCROSS{GOKsUXsUPV}
87 LONG=90, 0+ ANGV (GOK » UPM» 6HDFGREE)
88 CALL LOOK(DUMsCONE sCLOCK s LATLLONG?
89 CALL LOCATE(VGrCONE»CLOCK s THIST)
90 CALL FPLOTI(VC)
91 TRACE=SAVE N
92 10 CONTINUE
93 CALL ADV
b-14 RETURN
9% END

RPRT 6T,PSATP

MARTIN#*GT .PSATP
1 SUBROUTINE PSATP

COMMON /X2/ X2(97)» 1IXZ6

3 COMMON /HEDING / TITLE(13)

g COMMON/FLYBY/DUYMYA(3) s GUSY (3) 1 DUMMYRB(12)

5 COMMON /PLTBUF/RUF (20)

6 COMMON /PLCONS/GMSGMPL{12) #RSIRPLE12) s SNAME (2) 1 PLNAME (24 12) s

7 X SPVI3)sPLPVI3+12)/SVEL3)»PLVE(3112),5ROTPLROT(12)1S0BLIPLORL (12)

8 COMMON / PLOTER / PENr R(3)s SCALE» R2s» VT(3)e VR(3}s» VW(3)s

9

. RPPy TANR
10 COMMON/PCOORD/PV(3) 2 VE(3) 1PM(3)
11 COMMON/CHARLT /NCODEWNREC sIPrIVSyNSCsIFLST?NCR
12 COMMON/JDAYS/JDV, TT
13 COMMON/PLAN/GH
14 DIMENSION XMI3)»X(3) 1 XF{3)sv(3)1XS(3)
i5 COMMON/GEOM/ XS » XM
16 DOUBLE PRECISION JDsJOV
17 FQUIVALENCE (JDrJDV)
18 DIMENSION NS(9)
19 DATA NS0/9/
20 DATA NS/0+0s1¢2:847150240/
21 c NUMBER OF SATELLITES
22 RPPZRPL(IP)
23 R2=0.
24 5=5.
25 CALL ARCSYP(S)
26 CALL PLASAT(XM,JD/NSC{IP) ¢ IP)
27 SCALE=ABSV (XM #1,}
28 IFINSCIP) JEG,0) SCALE=15,*RPL{IP)
29 CALL SCLPLT(SCALE)
30 CALL VPROJ
31 CALL ORBVEL(VR+.0)
32 CALL ORBIMIXZ(T),rIX26)
33 CALL ORBPOS(VTs.0)
34 CALL UCROSS(VWIVT,VR)
35 CALL VEQUAL{GUSYryw?
36 CALL VVIEW(11+1+10¢0+00040)
37 =3 424,
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52 233

55 310

QPRT GT.RESO

MARTIN*4T.RESO

VRPN E OGN -

30

50
60

90

9
96

100
120

MCR-71-181

N:z2*N
CALL PLPOS{XS,JneIP)
CALL PLPOSIXM,UN3)
CALL VSCALE(XSXSs=1s)
CALL VSUW(XM»¥M,yXS)
CALL APROCC(3»32:5,04)
CALL ARROCC(Qe64+S.1 4}
CALL SATS(NeG/sIP+0eJDs360042000)
N=N/2
NMZ=N
DO 233 I=MNWN
T=1+3600,
CALL ORBIMIXZ(7Y»IX26)
CALL ORBPOS{XS+T)
CALL VPPLTIXSelNe)
CALL DISK(IP+0¢TITLE,Q2000)
CALL SINTRPIBUF) e
CALL ADV
RETURN
END - ’

SUBRROUTINMNE RESO(DIREC)
COMMON/HAMDO/TIVRECI{9) »REL(Q) »RES)SUR(9) » SYRR(9) » SMRS(Q) 2 TSMR(T)
X SPEMR e QPSURSy SPTSMR y SPSUAR

DIMENSION SDUMIT(4)

COMMON/GEOM/ZXE(R) ,XP(3)
COMMON/STUFF/XPL(3) o VPLV I3} r VPLS (3 » XSA(3 8 s VSAV(I,L) s VSAG(348) s
XXCLU3Y »VCLVIZ) e VCLS L)

COMMOM/JUDAYS/UDVTT

DOUBLE PRECISIOM JOV

COVMON/FLAGS/IFLT»IFLPL IFLPR
COMMON/CHARLT/NCODE +MREC »IP»IVSIMSC, TFLSTNCA
COMMON /PLLCONS/GMSGMPL {12)sRSHIRPL{I2) s SMAYE(2)Y s PLNAME(2412)
X SPV(3)sPLPV(3,12)sSVE(3) rPLVE(3+12)4SROT,PLROT{12) +SOBLsPLORBLI12)
COMMON/CHARAC /P (5D)

COMMOM/X2/X2(97)

COVMON/TRA/TRACE

DIMENSION NAVE (Y]

INTEGER CAMK

DATA NAME{3), NAME(U) /6H (KM/P » GHX)S, /
DIMENSION PLACE(2,3)

DIMENSION XTRA(R,5) #XTRAL(D)

DIMENSION NS(9)

DIMENSTION RPPS{Q)

DIMENSION THING(3)

DATA THING(3)/2HS./ <

DATA MNS/0s0+102:8407450210/7 e
DIMENSION SYV(8)

DATA SYM/3HOS o r 3HX B4 ¢ SHES 4 0 SHI S 0 AHHS o s SHTS 4 » 3HZS, 1 3HPS /7
DATA PLACE/10H{ CENTER )»1O0H(VER ENGE)10H{HOR EDGE)} /
DATA SOUNIT/061»1,090151,0/

DATA P1,RPD/3,141592653589R11,7453292519943209E~02/
DATA IFR/0/
PETE(RADIUS)I=SORT(RADIUS*PADIUS«RPPERPP)
IF{IFREQ.1) 6O TO 60

ITR1=10

NSPSNS(1IP)

NXTRz=NSP+1

RPPS{1I=RPL(IP)

00 50 I=14NSP

CALL PSCONS(RPPSII+1)+6HRADIUS,IIP)

CONTINUE

CONTINUE

IF{DIREC.EG.4HPLOT} GO TO 200

DO 90 Iz1+3

XTRA(I»1)=XPLIIY

DO 96 ITB=1/MGP

D0 94 I=1+3

XTRA(TI+1TB+11=ASA(T,1TB)

CONT INUE

DO 120 ITBZ1+MXTR

CALL VEQUAL{XTRAL,XTRA(1,1T8B))

RCEN=ABSV(XTRAL)

IF(RCENJLE.0.D) GO TO 120

RPAPZRPPS(ITA}

RLIMZPETE(RCEN)

RCENZRLEN«RPP

IFCIFR.EQ.0) RMAXZRLIM

JFCIFRWEQLO) RMINZRCEN

IFR=1

RMAXEIZAMAXI(RCENIRLIM)

RMINI=AMINI{RCEMRLIV)

IF(RMAX1.6T.RMAY) RVAXTRMAX]

IF{RMINL LT RMIN) RMINZRMIN1

1=1

REC(ITRIZRCEM#P (U4S+]1)

REL{ITBITRLIMSP(45+47)

CONTINUE

CONTINUE

RSPEZABSV(XCL)Y

B-25

A



200

MCR-71-181

RESZRSPE*P(45)

RETURN

CONTINUE

REWIND 13

REWIND ITR1

TIMZAMAXL(ARS(P(31))ARS(P(32)1))

121

RESMAKZRVAX#P (46+1)

RESMINZRMINSP (45+1)

DO 300 1TB=1»NXTR

CALL ADV

IF(ITB.GT.2) GO TO 204 i
CALL MAPSSL{~TIWsTIM/RESMINIRESMAX»SDUNIT(1),SOUNTTE2) s SHUNIT(3),

SSDUNITI4)) .

20%
202
203

204

205
210

220

225

240

300

305
310

320

340

CALL CHAROP (Qr0s1e1,0)}

CALL ABSREM (0,05,0.2)

CALL SYMBOL { 12HRESOLUTIONS.)

CALL SYMBOLI(3H $.}

NAME (1) =PLACE(1, 1)

NAME(2} = PLACE(2,])

CALL SYMBOL (NAME)

CALL SYMBOL(3H $.)

IF(ITR.EQ.2] GO TO 202

DO 201 J=1s2

THING (J) =PLNAME (J) TP}

GO To 203

THING({1)= 6HSATELL

THING(?1Z6HITE €.

CONTINUE

CALL SYMROL(THING)

CALL CHAROP (0»0¢14040)

CALL ARSREM (0,2+0,01)

CALL SYMBOL (29HTIME FROM ENCOUNTER (DAYS) S4)
CONT INUE

IFR=D

REWIND ITR1
READ(ITRI+END=240) TTIRECIREL +RESISHRy SMRR
CONTIMUE

IF{IFR.EQ.0) GO TO 220

IF(REC(ITB) LE.D.0,0RREL(ITR) LE.D4N) 6O TO 300
CALL LINE{TTP»RFECP»TT/RECIITRY) :
CALL LINE(YTPsRELP»TT/REL{TTR))
CONTINUE

IF{ITB.EQ.1) GO TO 225

IFE{IFR.,EQ.2) GO TO 225

CALL CHAROP (0r0D2Q+0:0)

CALL POINTITT,REC(ITB))

CALL SYMBOL{SYM(ITR~1}]

CONTINUE

1FR=1

TIP=TT

RECP=REC(1TR) ¢
RELP=REL(ITB)

60 YO 205

CONTINUE

REWIND ITR1

IF(1TB.E0,1) GO TO 300

CALL POIMNT(TYP»RECP)

CALL SYMBOL(SYM(ITB=1)]}
XHTZ0,968~(ITR3=2)%0,03

CALL ABSSEM {0,75¢XHT)

CALL SYMBOL{SYM(ITB~1))

CALL SYMBOL(3H $.)

CALL PSCONS(THINGUHNAME ) ITB=1/IP)
CALL SYMSOL(THING)

CONTINUE

CALL ADVY

1FRTQ

CALL MAPSSL(=TIMsTIMyRESMINsRESMAX,SDUNIT(1),SDUNIT(2)+SNUNIT(3),
SSDUNIT(4)}

CALL CHAROP (0#s0¢1¢1+0)

CALL ABSBEY (0.055042)

CALL SYMBOL (12HRESOLUTIONS.)

CALL SYMROL(3H $.)

NAME (11ZPLACE(S, 1)

NAME(2) = PLACE(2,1)

CALL SYMBOL (MAVE)

CALL SYMBOL(19H FOR PRIMARY BODYS.}
CALL ABSREM (0.,2:0.01)

CALL CHAROP (0¢0v1s000)

CALL SYMBOLI29HTIME FROM ENCOUNTER (DAYS) S.)
READ(ITR1,END=34D)TTHIRECIRFLIRES»SURy SMRR
CONTIMUE

IF(IFR.EQ,0) GO TO 320

CALL LINE(TTP/RESP»TTIRES)

CONTINUE

IFR=}

TTP=TT

RESP=RES

GO TO 305

CONTINUE

CALL ADV

REWIND ITRL

IFR=0

RETURN

END
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SUBROUTINE SCROT(ROTW)
COMMON/X2/X2(97)

DIMENSTION ROT(6) 1ROTW(3)
DATA ROT/.03+4017,017,010.01990./
DATA PI/3.14159/

NS=X2{18)

IFINS,LT.0) “NS=0

NSENS+1

GO YO (1+2¢3e3231,N5

DO 5 1=1+3
ROTW(I}IZROT(IV*(P1/180,)
RETURN

DO 6 I=Us6
ROTW(I-3)=ROT(I)*{P1/1B0,)
RETURN

DO 7 1=1,3
ROTW(I)=XZ(1+418)*(P1/180,)
RETURN

END

SUBROUTINE SMEAR(DIREC)

DATA IMPR/O/

DIMENSION NS{9)

DATA NS/Z010+¢1¢2, 447450290/

COMMON/CHARLI/NCODF P NREC s IPsIVSINSC»IFLSTINCR

DIMENSION DUMY{3) ,RUNI3) +VIM(3)
COMMOM/HANDO/TIMIREC(9) 1 REL{O) sRES»SUR (D) pSMRR () » SMRG (), TSUR ()
X SPEMR 1 SPSURS, SPTSHR ¢ SPSURR

COMMOMN/CHARAC /P (60}

DIMENSTON SDUNIT(4)

DATA SODUNIT/N.121,0¢0elrleli/

COMMON/UDAYS/JDVTT

DOUBLE PRECISICGMN JOV

COMMON/FLAGS/IFLT+IFLPLY IFLPR
COMMONSSTUFF/XPL{3) s VPLV I3} s VPLS (3 2 ¥SA(39R) ¢ VSAVIZrR) 1) VSAS(Z4R)»
XXCLISY o VCLY(3) # v CLSI3) o

DIMENSTION THING(3)

DATA THING(3)/24S,./

DIMENSICN SYM(R)

DATA SYV/3HOS . s 3HX S s 3N+ S s 3HT S+ » IHHS . 21 3HT S ¢ 3HZE , ¢ SHPS W/
IF{DIPEC.FEQ«u4HPLOT) GO TO 208

ITR2=10

IF(INP.NELO) GO TO 90

HETENS(1P)

CONTINUE
SMR{1I=SCRTIVPLY (1) #VPLV(1)+VPLVI2)*ypLY(2))
SMRS(1)1=SORTIVPLS (1) *VPLS (1) 4VPLS{2) xVPLS{2))
CALL VSUM(VIM,VPLSyVPLV])
SVMRTZSORT(VINII ) #VIMEI ) +VIMI2) *VIM(2))
TSMR(1I=REC(1)/(SMRT*2.0)
SMRR(1Y=(SMRT/RFC(1))1%P(26)

D0 100I=1,NST

IF(REC{I+1).LE.N.0) GO TO 100 .
SMR{I+1)IZGORTIVSAY (12 1) RVSAV1 2 1) +USAV(2eYIySAYI2eT))
SUMRS(I+1)1-SARTIVSASILy T} #VSAS{Ls I +VEASI2,T1)2VYSAS(2s1))
CALL VSUM{VIM,VSAS{1+1)¢VSAV(1,1))
SMRT=SORTIVIM1)xyIMI1)+vIMI2I&VIN(2))
TSHMR(T+1)ZREC(I41}/(SMRT*2,0)
SYRR{I+1)=(SHRT/RECI1+1)) %P (26)

CONTINUE

TX=TT/86400.

SPSMR ZSARTIVCLV (1) #VCLV 1) +VCLVI2)xVCLV (2} )
SPSMRS ZSORTIVCLS (1Y#VCLS (1) +vCLs (21 *vCLS(2))
CALL VSUM{VIMsVCLSVCLV)
SMRTZSORT(VIM{LY#yIM{1)+VIVI2Y2eVINI2))

SPTSUR ZRES/(QWRT*2,0)

SPSVRR =Z{SMRT/RES)I*P(26)

WRITE(ITR2) TX»PEC/RELIRESISMRSYRRPISURS
X¢SPSVUR I SPSMRS ) SPSMRR

IF(INP.GT,0) GO TO 120

INPzINP4Y

SMRNZSPSMR

SUYRXZSPSMR

SHMRSHZSPSYRS

SHRGXTSPSMRS

SMRRNZSPSMRR

SMRRYXZSPSURR

NSXZMST+§

CONTINUE

DO 130 I=1.MNSX

IF(SUR(1},LE«DeN) GO TO 130
SMRNZAMINT (SYQt, SPSVRSMR(T))

SMAXZAMAXI (SMRX,SPSMRSMR{T )}

SURSNTAMIM] {SMRGNSPGMRS GRS HTY )
SMREXZAMAX] (SMRGX s SPEMRSGHRS (1))

Te
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SMRRNZAMINL (SURRN, SPGURR ,SURR{T) )
SMRRXZAMAX1 {SMRRX»SPSMRRISMRR(T))

130 CONTINUE

RETURN
200 CONTINUE

REWIND ITR2

CALL MAPSSL{=TIVsTIMsSMRN+SURX»SDUNIT(1) rSDUNIT(2) 2 SNUNTT(3) s SDUNT

$T(4))

CALL ABSREM (N,05:042)

CALL CHAROP (0+0+1+1,0}

CALL SYMBOL{2THSMEAR DUE TO VEL (KM/SEC)S,)

CALL SYMBOL(24H AT SPECIFIED LOCATIONS,)

CALL ARSBEM (0.2:0,01)

CALL CHAROP (DsNr140,0)

CALL SYMBOL (29HTIME FROM ENCOUNTER (DAYS) $.)

IFR=9

REWIND ITR2
210 CONTINUE

220

225

230

270

280

READ{(ITRZ(END=238)TT+REC/RELI/RES»SUR+SMRR SRS
XeSPSMR e SPSMRS s SPSMRR

CONTINUE

IF{1IFR.EQ.0) GO YO 225

CALL LINE(TTP,S¥RP,TT+SPSMR)

CONTINUE

IFR=}

TYP=TIT

SMRPz=SPSMR

GO Yo 210

CONTINUE

REWIND ITR2

CALL ADV

IFR=0

CALL MAPSSL{~TIMr TTMsSMRSNSMRSX »SDUNTT (1) »SDUNIT(2),SDUNTT (3},
*SPDUNIT(4))

CALL CHARQOP (Des0214+140)

CALL ABSREM (0.05+0.2)

CALL SYMBOL(2THSMEAR DUE TD S/C (KM/SEC)HS,)
CALL SYMBOL (24H AT SPECIFIED LOCATIONS.)

CALL CHAROP (0e001+0¢0}

CALL ABSBEM (0.2+0.01) )

CALL SYMBOL{2GHTIME FROM ENCOUNTER (DAYS) $.)
CONTINUE

READ(ITR2/+END=2A0) TT+REC+RELyRES 1 SR SMRRy SMRS
X2 SPSMReSPSMPS, SPSMAR

CONTINUE

IF(IFR.EG,0)GO TO 285

CALL LINE(TTP:SMRSPe TTrSPSMRS)

285 CONTINUE

290

240

250

255

260

310

320

IFR=}

TTIP2TT

SMRSP=SREMRS i
60 T0270 R
CONTINUE

IFR=0

CALL ADYV

REWIND ITR2

CALL MAPSSL («TIsTIMsSMRRNYSMRRXeSDUNIT(3) »SDUNITI2) ¢ SOUNIT(3)
XSODUNIT(4))

CALL ABSREM (0.05:0.2)

CALL CHAROP (0:001+1:Q)

CALL SYMBOL (26HNUMBER OF PIXELS SMEAREDS.)

CALL sYmMBOL(2uH AT SPECIFIED LOCATIONS.)

CALL ABSREM {0,2¢0.01)

CALL CHAROP (0:021+0.0)

CALL SYMBOL (29HTIME FROM ENCOUNTER (DAYS) S.)

CONTINUE
READ(ITR2¢END=260} TTsRECIREL »RES»SMR ) SMRR » SMRS

X+ SPSMR+ SPSMRG ¢ SPSMRR

CONTINUE

IF(IFR.EQ.0) GO TO 255

CALL LINE(TTP,SURRP!TTrSPSMRR)

CONTINUE

1FR=4

TTP=TY

SMRRP=SPSMRR

60 YO 240

CONTINUE

CALL ADV .
CALL MAPSSL (=TIMsTIMsSMRN¢SMRX»SDUNIT(1)»SDUNIT(2) s SDUNIT{3) ySHUNT
$T(4))

CALL ABSREM (0405+0.2)

CALL CHAROP (010+1+1¢0)

CALL SYVBOL{(27HSVYEAR DUE TO VEL (KM/SEC)S,)

CALL SYMBOL(3H $,)

CALL SYMBOL (11HGATELLITES.)

CALL CHARQOP (0:041,0:01}

CALL ABSBEM (0.2:0.01)

CALL SYMBOL(20HTIME FROM ENCOUNTER (DAYS) Se)

CALL CHAROP (0+¢000+0+0)

DO 330 I=1+NST

REWIND ITR2

1FR=0

CONTINUE
READUITR2+END=329) TTsREC»RFL /RES» SMR ) SMRR » SMRS
X+ SPSMR SPSMRS ¢ SPSMRR

CONTINUE

B-28

(WA



162
163
164
165
166
167
168
169
170
171

173
178
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
20t
202
203
204
205
206
267
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
262
2u3
2uk
245
246
247
2u8
249
250
251t
252
253
254
255
256
257

325

328

329

330

370

380

385

386

388

390
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IFC(IFR.EG.0) GO TO 325
IF(SMRP,LF.0.0) GO TO 33n

CALL LINE(TTP,S“RP,TT)SMR{1+1)}
CONTINUE

IF(IFR.NS.0) GO TO 328
IF(SMRIT+1)LE.D.0) GO TO 330
CALL POTINT(TT,SMR(I+1})

CALL SYMBOL (SYM(I))

IFR=1

COMTINUE

TIP=TY

SMRP=SMR(I+1)

GO TO 310

CONTINUE

CALL POINTITTP+SMRP)

CALL SYMBOL(SYM(I})
XHT=0.98=(I«1)%0.03

CALL ARSBEM (0,75:XHT)

CALL SYMBOL(SYM(1})

CALL SYMBOL(3H $.) :
CALL PSCONS({THINGsUHNAME, I, 1P
CALL SYMBOL (THING)

CONTINUE

CALL ADV .
CALL MAPSSL{~TIMyTIMySMRSNsSMRSXeSDUNITE1) +SDUNITI2) s SNUNIT(3) ¢
*SOUNIT(4))

CALL CHAROP (0sNe11s1,0)

CALL ARSBEM (0.05:0.2)

CALL SYMBOL(27HSMEAR DUE TO S/C {(KU/SECY%,?
CALL SYMROL (34 %.)

CALL SYVBOL(11HSATELLITES.)

CALL CHAROP (0sNr1s0+0)

CALL ASSPEM (N.2:0.01)

CALL SYVMSOL{29HTIME FROM ENCOUNTER (DAYS) $.)
CALL CHAROP (0+0+0+0:0)

DO 390 I=Z1sMST

REWIND ITR2

IFR=0

CONTINUE

READ(ITR2/END=3AR8) TTrRECIREL+RES+»SMR,SMRR» SMRS
X ¢ SPSMR ¢ SPSMRS ¢ SPSMRR 4
CONTINYUE

IF(IFR.EQ.0)GO TO 385
IF(SYRSPLLE.0,0) 6O TO 398

CALL LINE{TTP+SURSPrTTISMRS(I+1))
CONTINUE

IF(IFR.NEL.0) GO TO 286
IF(SMRS{I+1),LE.0.0) GO YO 390
CALL POINT(TT,SURS(1+1})

CALL SY“30L(SYM(I})}

IFR=Y

CONTINUE

TTP2YT

SMRSP=SMRS(I+1)

60 YO 370

CONTINUE

CALL POIMT(TTPrGMRSEP)

CALL SYM30L(SYM(I))
XHTZ0,98-(1~1)%0,03

CALL ABSBEM(0,75»XHT)

CALL SYMBOL(SYM(I1))

CALL SYMBOL(3ZH s,)

CALL PSCONS{THING UHNAME,1+IP)
CALL SYMBOL({THIMG)

COMTINUE

CALL ADV

CALL MAPSSL{=TIMsTIM,SMRAN,SMRRXySOUNIT(1) ¢ SDUNIT(2),SDUNIT(3),

XSODUNIT(41})

340

350

355

356

CALL ABSBEM(0,05+0.2)
CALL CHAROP (DB+0r1s100)
CALL SYMBOL (26HMUMBER OF PIXELS SMEAREDS.)
CALL SYM30L(34 $.)
CALL SYMBOL(11HSATELLITES,)
CALL ABSBEM(0,2,0,05)
CALL CHAROP (0+Dr1+0¢0)
CALL SYMBOL(2QHTIME FROM ENCOUNTER (DAYS) $4)
CALL CHAROP(0e¢07020¢0)}
DO 360 I=1¢NST
IFR=0
REWIMND ITR2
CONTINUE
READ(ITR2+ENN=358) TT»RECIREL »RES+SMR ) SMRR ¢ SMRS
X2 SPSUR 1 SPEMRS » SPSMRR
CONTINUE
IF{SMRR(I+1).LE.0) GO TO 360
IF(IFR.WEQ.0) GG TO 355
IF(SMRRPLE.0.0} GO TO 360
CALL LINE(TTP,SYRRP+TT+SMRR{T+1))
CONTINUE
IF(IFR.NELO) 6O TO 356
IF(SMRR(I+1) LE,O0) GO TO 360
CALL POINT(TT,.SVRR(I+1))
CALL SYMBOL(SYM(I})
IFR=Y
CONTINUE
TIP=TT

NN
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SYURRPZCMRR{I+1)
GO TO 340
358 CONTINUE
CALL POINT(TTPsSMRRP)
CALL SYMBOL{SYM{I))
XHTZ0.98~(1=1)%0.03
CALL ABSBEM (0.7S,XHTY
CALL SYMBOL(SYM{I))
CALL SYMBOL(3H %.)
CALL PSCONS(THINGs4HNAME s I ¢ IP)
CALL SYMBOL(THING)
360 CONTINUE
REWIND ITR2
CALL ADV
1IFR=0
INPZ0 .
RETURN e e o
END

BPRT G6T,TCON

MARTIN#GY«TCON
1 SUBROUTINE TCON(NP)
2 COMMON/HEDING/TITLE(13)
3 COMMON/CHARAC/P (60}
8 COMMON/FLAGS/IFLT, IFLPL s IFLPR
5 COMMON/TCONS/TCANS (200}
6 COMMON/XZ/XZ(97)
7 COMMON/TEST/ITEST(97)
8 c
9 € P(31)=START TIME FROM PERIAPSIS IN DAYS
10 C P{32)= STOP TIME FROM PERIAPSIS IN DAYS
11 € P(39)ZPICTURES PER CALL STEP
12 € P(4GIZMINUTES/PICTURE
13 TCALCZP(39) P {40}
14 DELT=TCALC/1440,
15 STARTZABS(P(31))
16 STOP=pP(32)
17 € NPSNUMBER OF CALC STEPS
18 c
19 CIFLPL=CALC STEPS PER PLOY
20 IFLPLZARS(P(31)) /DELT + 1
21 IF(ITEST(81) E0.1) IFLPL=XZ(81)
22 DIPPL=IFLPL*DELT*1440. .
23 (4
24 CIFLPRSCALC STEPS PER PRNT
25 1FLPR=]
26 IFUITEST(82),.EQ.1) IFLPR=XZ(82)
27 DTPPR=IFLPR*DELT#1440. ,
28 [ °
29 WRITE(6+ 1001 TITLE
30 1001 FORMAT(1K1+13A6+/)
31 WRITE(6:1020) IFLPLDTPPL»IFLPRJDTPPR
32 WRITE(6+1000)TCALC
33 c
34 1F(IFLT.EG.1) GO TO 120
35 IF(ITEST(69) ,NEL1) 60 TO §
36 NP=14IFIX{(START+STOP)/DELT)
a7 1F(NP,GT.200)NP=200
38 60 To 100
39 5 CONTINUE
490 NP=39
41 DO 10 I=1,NP
&2 S1=FLOAT(1-21)/20,
43 S2=FLOAT(1I-21)
44 10 TCONS(I)=START#ARS(S1)#S14S14SIGN(1.+0s52)
45 60 TO 126
46 100 CONTIMUE
47 DO 110 I=i.NP
48 TCONS{II=FLOAT (1=1)*DELT+P(31)
49 110 CONTINUE
50 120 CONTINUE
51 WRITE(6,1030)
52 DO 130 IZ1NP
53 NPIC={1~1)1%P(39)4)
54 THETCONS (1) ¥24,
55 TM=TH®A0,
56 130 WRITE(6+,1010INPIC I+ TCONS{TI) s THrTY
57 REYURN
58 1000 FORMAT(/5X»33HTIME INTERVAL FOR CALCULATIONS = »F7.2¢8H MINUTES:/)
59 1010 FORMATISX ) I4s2Xs 18351647
60 1020 FORMAT( 5Xe16HPLOT IMTERVAL = sT2,14H CALC STEPS = 1F7.2¢/ THMINU
61 STES+/¢5Xr 16HPRNT INTERVAL = s12¢13HCALC STEPS = 4F7.2s
62 $8H MINUTES:/)
63 1030 FORMAT{3X+S6HPICTURE CALC  TIME (DAYS) TIME (HRS) TIME (M
64 SIN) )
65 END

QPRY GT,TVCHAR
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MARTIN¢GT« TVCHAR
1 SUBROUTINE TVCHAR{INST)
2 DIMENSION TVAR(SS)
3 COMMON/HEDING/TITLE(13)
4 COMMON/ THNVE / TYNAME (S)
S COMMON/XZ/X2aT)
6 COMMON/CHARAC/P(BD)
7 COMMON/TEST/ITEST(O7)
8 DATA PI/3,141597
9 DATA YVAR/ 6HFOC LNs6HNIAM s 6HOBSCUR s BHTRANG s 6HSIZE =V AHOT7EwH),
10 X GHLINES +BHPIXELS+SHATT/PXsEHMINEXP s HVAXEXP 1 GHRFSO=1 1 GHREGO=2
11 X GHRESO-3s6HRESO~UrHHSENSNRIEHE FILT+6HG FILTI6HR FILT AHP FILT,
12 X 6HDYT EXPs6H OPEM 16H OPEN #6HT REAN,AHERASETIAHTSTART I ANTSTNAP
13 X 6HDEL T »6HAULK 2 6HRULK=0s6HATTRAT » 6HSCTIRPSAHRIIFFER 1 64O TC /STy
14 X 6HDEL TFeBHF/STOPr6HA BLOC(BHDIF LWy EHFOV=Y »6HFOV=H »AHRES~C »
15 X 6HRES~V s6HRES=H rO6HRIT/PCr6HRR=RPS, 6HT/NUM s 6HT/NUMF s AH OPEN
:g X 6H OPEN +6H OPEN ¢6H OPEM »6H OPEN 264 OPEN 96H OPFN 16H OPEN /
c
18 C INSTP FROM INPUT 22=INSTTIJKs T SPECIFTES INSTRUMENT TYPE, I=1 FOR TV
19 C J SPECIFIES wHICH TV IN SURROUTINE
20 C INSTR = INST=-100 = K K 1S UNUSED
21 C IF J=0s J 1S5 SET TO 1
§§ C USER MAY CHANGE TV~J VALUES WITH INPUTS NO 31 THRU 69
c
24 € 1 THRU S5, INSTRUMENT MAME (INMPUTS 31 THRU 35)
25 c
26 € 6 FOCAL LEMGTHs CM (35)
27 C 7 CLEAR APERTURE DIAMETER: CM  (37)
28 C B8 O3SCURATIOM DIAMETER., CM  (3R)
29 € 9 OPTICS TRANSVISSIOM,REFL + ARSORPs FRACTION (39)
30 C SENSOR DIMENSIONS, CM
31 C 310 VERTICAL» ACROSS SCAM LINES (4D}
32 C 11 HORIZONTAL» ALONSG SCAM LINE  (41)
33 C 12 NUYBER OF SCAN LIMFS (42)
34 € 13 NUVRZIR OF PIXFLS PER SCAN LINE (43)
35 C 18 NUMRER OF RITS PR PIXEL (44)
36 C 15 MINIvUM DETECTABLE FXPOSUREs FRGS/SA CM
37 C 16 MAXIMUM OR HIGHLIGHT EXPOSUREs ERGS/SH CH (u6)
38 C 17 THRU 20, MINIYUM RESOLUTION LEVELS
39 € 21 SENSOR RESPONSE CURVE IDENTIFICATION (51)
4o € 22 BLUE FILTER TRANSMISSION CURVE 1D (52)
41 € 23 GREEN FILTER (53)
42 € 24 RED FILTER (54)
43 C 25 POLARIZING FILTER {55)
b4 C 26 EXPOSURE TIME (56)
45 € 27 THRU 28 OPEN (87 THFU 58)
46 C 29 FRAVE READ TIMEs SECONDS (59)
47 C 30 FRAVME ERASE TIME, SECCHNS (R0}
LT:] € 31 PICTURE TAKIMNG START TIME (DAYS) (&1)
49 C 32 PICTURE TAKING STOP TIMF {DAYS) (s2)
50 C 33 DELTA T PER PICTURE (M) (63} CAM RE (HANGED 8Y PROGRAM
51 C 34 BULK STORAGE CAPACITY (BITS) (6u) o
52 € 35 BULK ZERD STATE (BITS)  {6%)
53 C 36 TRANSMISSION BIT RATEBPS (n6)
54 C 37 OTHFR INSTRUVENT BIT RATES (67)
S C 38 BUFFER CAPACITY (RITS) (68)
gg C 39 PICTURES PER CALCULATION STFP (69)
c
58 C P(40) THRU P(51) ARF COVPUTED
59 C 40 DELTA Y PER PICTURE (MIN) €70} FIXED
60 C 41 F/HUVBER 0P F/STHP
63 C 42 AREA RLOCKAGEs» FRACTIONM
62 C 43 DIFFRACTION LIYIT, RADIANS
63 C 44 FIELD OF VIEWs VERTICAL? DESBREES
64 C 45 FIELD OF VIEWe HORIZONTAL, DEGREES
€5 C ANGULAR RESOLUTIONs RADIANS/PIXEL
66 € 46 AT CEMTER
67 C 47 AT VERTICAL EDGE,CENTER
68 C 48 AT HORIZOMTAL EDGE,CENTER
69 C 49 BITS PER PICTURE
70 C S0 READ RATE» BPS
71 C 51 T/NUVYBEFR (CAN BE CHANGED BY PROGRAM
2 C 52 T/NUMRER-FIXED
73 c
T4 INSTRZINST-100
75 JZINSTR/10
76 IFCJ LT 140RWJIGT,6) JEL
7 GO YO (1¢2+23k4516) 0 d
78 1 CONTINUE
79 c
80 C MARROW ANGLE SIT: INSTR=11D
81 c
82 P{1)z6HSIT MA
83 P{2)z6HRROW A
84 PL3)=6HNGLE €
85 PU)=EHAVERA
86 P{S)zgH(CAND)
87 P{6)12200.0
88 P(7)z23.0
89 P(15)=8.E~6
90 PLL16)=P{15) %250,
2 P(21)=1,0
92 P(26)=z0.001
93 P(271=0,
94 p(28)=0.
95 P{29)=40.
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96
97
98

.160
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
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P(30)=0.0
G0 TO 7
2 CONTINUE

c
€ WIDE ANGLE SITe» INSTR=120
4

P{1)=6HSIT W1
P(2)=6HDE ANG
P{3)=6HLE CAM
Pl4)=6HERA
P(5)=6H(CAND)
P(6)=20.
P(T)=5.0
P(1S)1ZRE=-6
Pl16)=P(15)+250,
P{261=0.,0001
P(27)=0.001
P(28)=0.010
60 TO 7

3 CONTINUE

[

€ NARROW ANGLE SILICON VIDICON

[
P(1)=6HST NAR
P{2)=6HROW AN
P(J}=6HGLE CA
P(4)=6HMERA
P(5)=6H
P(6)=200,0
P(7)=23.0
P116)=0.5
P(15)=P(16)/250.
P(26)=.05
P{27)7.10
P(28)=.50
G0 TO 7

4 CONTINUE

c
c WIDE ANGLE SILICON VIDICON
[

P(1)=6HSY WID
P(2)=6HE ANGL
P({3)=6HE CAME
P{uY=6HRA
P{5)=6H
P{6)}=20.0
P{7)=5.0
P(16})=0.5
P(15)=P{16) /250,
P(26)=+1
P(27)=.5
P(28)=1,
G0 7O 7

5 CONTINUE

c
C NARROW SEC VIDICON INSTR=150
C

P{1)=6HOPE 2
P{2)=6HDEG FO
P{3)=6HV CAME
P{4)=6HRA SEC
P(S)=6H TUBE
P(6)Y=50.8
P(71=7.62
P(15)=0.0001
P{16)=0,01
P(26)=0.4
P{27)=.1
P(28)=.01
G0 10 7

6 CONTINUE

[+

C WIDE SEC VIDICON  INSTR=160
c

P(31)=6HSEC WI
P(2)Y=6HDE ANG
P{3)=6HLE CAM
P(4)=6HERA
P(5)=6H
P(7)1=1.524
P(6)=10.16
P(15)=0.0001
P(16)=0,01
P{26)=.1
P{27)=0,01
P(281=0,001

7 CONTINUE
P(8)=0.,0
P(9) = 0.85
P{10)=1.,60
P{11)=1.60
P(12)=800,
P{13)=800.
P(14)=8,0
P(171=300,
P(18)=100.,0

INSTR=130

INSTR=140
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192 P(19)= 50.0

193 P{20)=10.0
194 pl21) = 1.0
195 Pt22) = 1.0
196 P(23)=1.,
197 Pl24)=1.0
198 P{25)=~1.0
199 P(29) =40,
200 P{30) = 0.1
201 P(31)z=1.5
202 P{32)=1.5
203 P133)=15.0
204 P{34)=10000090000,
205 P{35)=0.0
. 206 P{36)1=47400,
207 P{(37)=100,
208 P(38)=P{14)xP(12)+P{13)
209 P(39)=u,
210 [4 . .
211 € OVERLAYS SYTEM VALUFS WITH USER INPUTS
212 DO 77 1=31.35
213 IFCITEST(I).EQs1) PUI~30)STVNAME(T-30)
214 7 CONTIMNUE
215 D0 8 1=36,70
216 IF(ITEST(I).EQ.1) P(I-30)2X2(Y)
217 8 CONTINUE
218 PUG)I=P(33)
219 Pl4LY=P(8)/P(T)
220 PLu2)=({P(8)Y/P{ 7)) x%x2)
221 Plu31=(6,71E~D5)/P(T7)
222 PlUS) =2 ,«ATANIP {11} /{2.%P{A)) ) x180,/P1
223 PlUY)IZ2 #ATAN(P(10)/€(2.%P(6)))%180,/P1
224 UsP(10)/(P(12)+p(£))
225 V=COS{P (4L ) ) %42
226 PLUSIZATANIU/ L1, =2, % (U**2)})
227 PUTISATAN(URV/ (1420 L{UKXV) %%2)))
228 U=P(11)/7(P(13)1*xp(6))
229 V=COSIP{UE) ) #2
230 PUBITATANIUFV/(1e=2.x{{UnV)%%2}))
231 PLU9IZP{14)+P(12)%P(13) 2
232 P(50) = Pl49)/P(29)
233 PIS1IZP(4L1)/SORT((1.~P(42))%P(9))
234 P(52)=P(51)
235 DO 40 I=1+5
236 40 TYNAME(I)=P(I)
237 DO 10 1=53s60 .
238 10 P(I1)=0.
239 . WRITE(6,1040)TITLE
2un WRITE(E11010) (P(1)s121+5)
241 00 20 I= 6:40
242 IFCITESTII+30)4E0.1) WRITE(H+10203 1, YYAR(I=5),P(T)
243 20 IFCITEST(I+30)NECL) WRITE(H,10N0) T+ TVARII=D)»P(T)
2uh DO 30 1=41.60
245 30 WRITE(6+1030)I,TVAR(I-5)»P(I)
246 C
247 CALL FOLDERUINST)
248 CALL PICIN
249 [+
250 RETURN
251 1000 FORMAT(SX»I2+15XsA6s2HT +E15.8)
252 1010 FORMAT(SX 123HTV CHARACTERISTICS FOR 1546/}
253 1020 FORMATI(SXsI2+15XsAbe2HS sF1548e5Xs11H USFR INPUT )
254 1030 FORMAT(SX»I12+SXsA6s2HT ¢E15.805Xe16H COMPYTED VALUES )
255 1040 FORMAT(SH1,13A6¢/)
256 €MD

QPRT G6T,XLIMB

MARTIN#GTXLIMB
1 SUBROUTINE XLIMR

COMMON/PTLB/THAIR(3) +DET WK

3 DIMENSION FVL(3)

4 PI=3,1415026536

5 RTD=57.2957795

[ DTR=0.01745329

7 THE=~PI/18.

8 STHAZSINIR{3)%DTR)

9 CTHAZCOS (R(3) #DTR)

10 SPHI=SIN(R(2)#DTR)

11 CPHIZCOS(R{2} «DTR)

12 PSIZTHA

13 CPSI=COSIPST)

14 SPSIZSIN(PST)

15 DO BIx1.37

16 THEZTHE+PI/ A,

17 CTHE=COS(THE}

18 STHE=SIN(THE)

19 AFSCTHASCPSI#SPRI=STHA*SPSIRCTHE ~CTHASSPS T ¢CPHT #STHE
20 BF=STHASCPST #SPHI+CTHAYSPST*CTHE=STHAYSPST«CPHI#STHE
21 CFoCPSI*CPHI+SPSI#SPHI#STHE

22 FVL(1)=AF

23 FvL{2)=BF

24 FVL{3)=CF

B-33
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BPRT G6T,NOCHAR

MARTIN®GTY . MOCHAR

AAREN -

QPRY GT,UVCHAR

MARTIMN*GT UVCHAR

Naune

WPRT GT,ABSBEM

MARTIN#GT.ABSBEM

QOB NENUNEUN -

[

QPRT GT.CHAROP

MARTIN®GT«CHAROP

2

3

L

S 10
6

7 20
8

9 30
10
11 40
12 50
13
14

QPRT 6T,LINE

MARTIN2GTLINE

NN E N .

OPRT GT,MAP
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CALL SPHERE (FVL+FYL»2HT0r SHPOLAR » 6HDFGREF)
ATDET+ABS(1A0.*(K=1)=FVL{2})
ZONSFVL(3)*+DTR=P1/2.

X1 = A*LOS{ZON)

Y1 = A#SIN(ZON)
IF(KEQ2,ANDFVL(2),.T.90,)60 TO 10
IF(K,EG. 1. ANDFVL(2).GT.90.,) GO YO 10
IF(I.£Q.1) GO TO 10

CALL LINE(X1sY1eX2,Y2)

X2=X1

Y2=Y}1

CONTINUE

RETURN

END

SUBROUTINE NOCHAR{INST)
COMMON/HEDING/TITLE(13)
COMMON/CHARAC/P(60)
RETURN

END

SUBROUTINE UVCHAR(INST)
COMMON/HEDING/TITLE(LS)
COMMON/CHARAC/P(60)
RETURN

END

SUBROUTINE ABSBFEM(X»sY)
COMMON / PLYBUF / BUF(20)
COMMON / CHARF / NSFL

NX = X%1023,

NY = (1. - Ylsip23,

CALL SPRINT(MXeNYsNSFLrPIH )

BUF(9) = NX
BUF{10) = NY
RETURN

END

SUBROUTINE CHAROP(DUMsDUMsISTIZE» TORPDUM)
COMMON / CHARF / NSFL

ISIS = ISIZE + 1

60 TOo (16s 20¢ 30, 40)¢ISIS
NSFL = 4

G0 Y0 S0

NSFL = 8

G0 YO S0

NSFL = 12

G0 YO0 SO

NSFL = 16

IF({IOR «EQ¢ 1) NSFL = =NSFL
RETURN

END

SUBROUTINE LINE(X1,Y1eX2,Y2)
COMMON /PLYBUF / BUF(20)
CALL SINTRP(BUF)

CALL SDNPUT(X1¢Y1,BUF¢0)
CALL SONPUT(X2+Y2,BUF» 0}
RETURN

END

.



MARTIN#GT .MAP

QPRY GT,MAPS

MARTIN®GT « MAPS

HOVDP RN F UGN

-

QPRT GT MAPSSL

MARTIN*GT MAPSSL

PO OPNRAEWN -

- s

QPRT GT,NUMBER

MARTIN#5T « NUMBER

900

QUENDNEUN -

L

QPRT 6T,NUMBEF

MARTIN*GT . NUMBEF
1
2
3
4
5 900
6
7
8
9
10
11 j O ¢
12 N

BPRT GT,POINT

MARTIN®GT«POINT
1
2

MCR-71-18%

SUBROUTINE MAP(XMIMsXMAX s YMINs YMAX ¢ XMT s XMAYMT YA}

© COMMON / PLTBUF / SUF(20)

DIVMENSTON X{4)e St4)

X{1) = XVIN

X(2) = YVIN

X(3} = XMAX

X{%) = vvax

S(1) = XMI+1n23,

S{2) = ABS(1.,0 -~ YMI)sl023,
§{3) = xXMA£1023,

S(4) = ABS(1.0 = YwA)#1n23,
CALL SNINIT(RUF+200XeS)
RETURN

END

SUBROUTINE MAPS(XMINs XMAX o YMINs YMAX o XMT » XMA s YMT s YVA)
COMMGN / PLYRUF / RUF(2D)

DIMENSION FMTX(3), FMTY(3)

CALL SCALEK{XMINMeXMAX 2 CoDaKVAIX» KMINY)

CALL FMTLAB(CsD/KMAUX s 15eFUTY)

CALL SCALEK (YMIN/YMAXeCrDXVAJY IKMINY)

CALL FMTLAB{C DeXMAUY»15FYTY)

CALL MAP(XMINGXYAX s YMINSYMAX )X UT s XUA,YMT 1 YMA)
CALL SGRID(BUF sXMAJY e D e F¥TXPKMAUY ¢ 01 FUTY e 1)
RETURN

END

SUBROUTINE MAPSSLIXMINeXVAX e YRINe YMAX 2 XMT y XMASYMT» YMA)
COMMON / PLYBUF / 8UF(20)

DIMENSION FMTX{3)s FMTY(3)

CALL SCALEK(XMIM»XMAX»CrDIKMAYX s KMTINX)

CALL FMTLAB(C D KVAUX S 1S,FVTY

CALL SCALEKIYMINIYVAX»CoD KMAJY 2 KMINY)

CALL FYTLAB{C :DyXMAJY,1S(FYTY)

CALL MAPUXMIMaXUAX s YNTIHo YMAX s XUMT o XMA, YMI» YVA)
CALL SGRID{BUF +KMAJX 0P FMTX s =KMAJY ,0,FMTY,1)
RETURN

END

SUBROUTINE NUMBFR({NsFMT)
COMMON / PLTRUF / RUF (20}
COMYON / CHARF / NSFL

ENCODE (4900, AR) N
FOPMAT(I4)

NX = BUF(9)

NY = BUF(10)

CALL SPRNTA{NXsNY¢NSFLsLABe1}
RETURN

END

SUBROUTINE NUMBEF (FeFMT)
COMMON /7 PLTRUF / AUF(20)
COMMON / CHARF / NSFL
ENCODE(4r900+FAR) F
FORMAT(F&,1)

NX = BUF(9)

NY = BUF(10)

CALL SPRNTAINX/NY MSFL/FABSY)
RETURN

END

SUBROUTINE PNHINTIXeY)
COMMON / PLYAUF / BUF{20)
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CALL SINTRP(RUF)

CALL SONPUT(X.YsRUF10)
CALL SDNPUT{(Xs Y BUF+0)
CALL SINTRP(RUF)
RETURN

END

RSO W

QPRY 6T,SETBEM

VARTIN®GT.SETBEM

SUBROUTINE SETBFM{X»Y)
COMMON / PLTAUF / BUF(20)
CALL SINTRP{RUF)

CALL SONPUT(X+Y«BUF#0)
RETURN

END

VRN

OPRT 67,SYMBOL

MARTIN«GT.SYMBOL
b3 SUBROQUTINE SYMBOL(A)
2 COMMON / CHARF / NSFL
3 COMMON / PLTSUF / BUF(20)
§ NX = BUF(9)
5 NY = BUF(10)
6 IF(NSFL +LT, 0} NY = 1023 «~ NY
7 CALL SPRINT(NXsMYsNSFLPA)
8 RETURN
9 END
[L:33.2) e SUBROUTINE ARC p
00303 2e REAL Tvi(3),1VU(3}
[J2LL] 3e DIMENSION VGQi3,9)Lt9),Vi3130VI31,U03),U2{3)4YN(3),VHLI)
00105 4o COMMON/BRTC/iv,V
00106 5e COMMON/PCOORD/PY (), VELI) ,PHID)
00107 te COMMON/EXRTRA/RPLROT
060110 7o COMMON/VI/Vr{3)4R2,A5D .
005t! 8e COMMON/FLAG/LLDUM{Z) yRToHFL
00112 9e DATA U2/04400,14¢/
00114 10° CALL PENUP
60515 {le CALL VYRANS(VN,VW,2HTO,PM PV)
00116 12¢ CALL VCROSS({YM,¥N,uZ)
00117 i3e CALL VIRANS(U,VI2HTOs VM, VN) " e
00320 14e CALL YTRANSEIULIV2HTO, VM, VN)
003121 i5e CALL SPHERE(U,U+2HTO,5HPOLAR6HDEGREE)
00122 tee CALL SPHERE(IU,1VU,2HTO,SHPOLAR ,6HDEGREE)
00122 17¢ 5 s U3l -Juty)
00124 18e¢ IF{SeLYeOy3 S = S o J60
00324 19e CALL ARCSTIPIY,)
00127 20 CALL PLTARCIIV,VN,S)
00130 2)e RETURN
00131 22 END
END OF COMPILATION? 3 DIAGNOSTCS
0010} e SUBROUTINE EVREKAIVYQsVCPC4P)
0010 2¢ DIMENSTON v@(3)sP{3)4VCI3),PCLI)
00104 3 COMMON/YH/VH{3),R2,A5D
00308 Ye COMMON/FAME/CI (30,0302
00106 Se COMMON/PCOOKD/PY ()4 VE(D) PHLIS
00107 6o COMMONZEXTRA/RPLROT
003110 Te CALL VTRANS{PC,Ps4uFROMC]4C3)
0oLl Be CA=OOT(PC,Vn)
00112 e SROOT=RPLes2epuRZ2%02+00(],4=CAse240)
00113 10e 1F(SRO0TeLT+U.0) SROOT=OeD
00§18 Lle CALL VCOMBIVC,PCR29CA=SQRTISROOT} V& ,»R2}
00116 120 CALL VTIRANSIVQ,VCy2HTO,PH, PV}
00117 13 RETURN
00120 L4e END
00101} 1e SUBROUTINE FINDI(YQI,LO,I)}
00103 2e REAL MK
o010 Je INTEGER F
00308 qe DIMENSION L(F1,VTI3)1oP{I}, QI3 RII4YRCIIHVCLI(I)VaiLI)
00106 se COMMON/TRA/ZTRACE
0oto7 se COMMON/PL/PCL3,9)
60110 .7 COMMON/PCOORD/PYID) ,YEID) ,PHID)
0011t Be COMMON/EXTRA/RPLIROT
00112 9e COMMON/VA/VAIED) RZ,ASD
00113 10s DAYA 734293064908, 704,1/
00118 tye IFETRACECEQeEHTRACEIPRINTY 999
00120 120 A & TAN{ASD)
00j21 13» N = Ltl~l)
Q022 140 F e til)
00123 15e CALL VEQUAL(P,PCUI,ND)
0024 16 CALL VEQUALIQ,PCHILFI))

00125 17e CALL YCROSS(VT, VH,pP)
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00124
00127
00130
00111
00332
00133
00§34
00138
G038
00340
004l
00342
00183
LIRS
-1 7437
00148
00147
00150
00151
00182
00153
00185
00155
00154
00tet
00141
601¢2
00142

aosnt
003103
Qo108
00105
00106
00107
00110
0011}
00112
00113
00115
0011?
oo122
00125
00126
00330
0013}
00132
00133
00134
00135
00137
0042
00143
V01449
001aé
00147

00150
80152
00153
00155
00y1s?
00140
0016l
00162
001462
00164
001458
00147
00170
00§72
00173
00174
0Q17?Y
00200
00200
0020
oG202

00101
00103
00104
00105
o006
o007
ool10
ocit}
00112
00113
LR R

18
19
20
24
22e
23
24
25
240
27
28e
29e
30e
dle
J2e
33
Iye
35
3ae
37
38e

eDIAGNOSTICe

a9
40

eDIAGNOSTICS

41
42e
43

{e
2s
3
4
S5e
&
7e
8e
e
{0
ile
12
13
14
i5¢
lée
J7e
18
19s
20
210
22e
23
24
25
24
27

28+
29
30
ile
32
33
ddqe
3Ise
34
A7
3ge
3ge
4Qe
4t
420
43e
G4

eDIAGNOSTICe

4se
LT
47

{e
2e
3e
e
S5e
b®
Te
6
g
100
1le

2
3

999

12
298

999
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CALL VCROSSIVH ,Va,yT)
xPs0,
BaDOT (P VRI/O0QT(Psvw)
Qwe0OT(QrvW)
XQsD0TtQsyT) /0N
YQsOOTIRIVRI/uw
Ha(Yy«8)/x@Q
SRODTa({Moe2 + |s)oae%2 = pee2
1F(SRODTeLT,0e) GO 1O
KeSIGNtls ,LO*RG?
X el -MeB ¢ K «SQRY(SROQT1)/( Heez o 1,)
Y = Mex ¢ 8
CALL VLOAD({R X Ysl,1}
CALL VUNITIRIR)
CALL VIRANSIR,R 4HFROM,VT VW)
CA=DOT({R vk}
CALL VCOMBIVC],VN4aR2,RyR2eCA)
CALL VIRANSIVQI¢VCT 2HTO4PM PV}
Catl yPLOT(VET)
60 70 3 )
PRINY 2
¢ 15 AN [MPROPER PUNCTULTION MARKe
FORMAT (1M0,*SUBROUTINE FIND HAD TROUBLES)
IF(TRACECEQ«SHTRACE) PRINT 999
¢ [§ AN {MPROPER PUNCTUATION MARKe
FORMAT(® FIND SUBRQUTINES®)
RETURN
END

SUBROUTINE FPLOTIVQ)

REAL IV{3),1Ut3}

DIMENSION VG(349) 40 {P1,VI3)+e0VIII ULD),,UZEI)IsVUNLIIIVNLI]
COMMON/BRTIC/ IV, ¥

COMMON/PCOORD/PVI3) ¢VEL3) PMLI)

COMMON/EXTRA/RPLROT

COMMON/VH/VAI3) R2,ASD

COMMON/FLAG/ZLL,DUM(2) )Nl sHFL

COMMON/TRAZTRACE

OATA UZ/ 0440045l a/

DATA L/1920316,%e8,714,17
IF{TRACEVEQ«SHTRACE) FRINTY 999
ENCOQE(6s9984LaABEL) NI

CALL YPPLYUVA(1+5),LABEL}

tFILL.EQe}) GO TO 32

MFL = O

CALL vZERDt[V)

CALL VZERQ(OV)

CALL vPLOTIVGIL 1))

Lo = ¢ .
TFEABSYIVOIL 1) eGT.{e001eRPL) LOs}
00 10 1=2,9y

Jep i)

LN = 0

IF{ABSVIVQI1sJ))eGT 100 eRPL) LN =
LD = {N = LO

Lo = LN

“

{F(LD.EQeD) GO TO 10
CaLl FIND(V,LD, ]}
IFILDJEQe]) GO TO 4
IFLABSVIIVILLE«Oe) GO TO g
Catl arC
CaLy vPLOTIV)
Go To 10
CALL VEQUAL({Iv,V)
GO0 Yo 10
CALL VEQUAL{OV,V)
CALL VPLOT{VvQ{}!,d))
CALL PENUP
IFLABSVIOVIaLELDs} GO tO 12
CaLl vEQUALIY,OV)
CaLl ARC
IFLTRACEZEQeSHTRACE] PRINT 999
Formarilia)

® IS AN IMPROPER PUNCTUATION MARK:s
FORMATI® FPLOT SUBROUTINES]
RETURN
END

SUBROUTINE FPRINTL,Q)

REAL INU9)

OIMENSION VGEE3,9)amMiT) VGU3,9).PNCI] UTI3),CALESEY TIMELY ) CCEY)
COMMON/VR/yall) R2,ASD
COMMON/FAME/CL(3),C313)
CONMON/FPRT/JOEsTSECrCONE (CLOCK U (3 oPLNME2)
COMMON/CELEST/ZC(3) (S13),5N3)
COMMON/POINT/VCLI 91 aP a9}
COMMON/PC/PCLY )

COMMON/FLAG/ZLL MMM DUNIZ,

COMMON/TRA/TRACE
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00115 {2e OATA PLeF/3,1415925538,400)7453293/

00120 13e IFLTRACECEQ«SHIRACE) PRINT 999

0032 1ue HMnb

00124 ise IFLLLJEQel} GO TO 8

00124 16 00 1 I=1.9

00131 i1 t CALL YOPOCEMUIYINCIIovSE el deVRE123),vCLE D0 ,PCLYLS)
00§33 18 J =

00134 19 XK w49

001235 20e 6o To o0

001 3¢é 2t 8 CALL TOPOCEMIG) o INIS)oVSt1sShVQE1aS),vCiE.8)PCLL, o1}
00137 22 J =5

601%0 23 K = &

0D}a80 4. 4 COMPUTE SPACECRAFT VELOCSITY W RaT, THE ROTATING POINT OF 1
00«1 25 30 CALL VCROSS{PyPV,sPM} :

00142 260 CALL vCOMBIUT (PN, COSIVSLI 5 eF) PH ~SINIVS(3,5)eF))
00143 27e CALL VIRANSIUT UT+4nFROMPHPY)

[ 3LL] 28 CALL VSCALE(UT  UT,COSIVSI2,5)eF ) RPLE2,¢PIsROT/B44CO)
00345 2% CALL VDIF{U,V,uT)

00146 30e CALL VTRANS({VU,U+2HT0:C14CY) .

00147 A VIsSQRIIUI])%e2 + y(2)ee2)

00150 32e CALL SPHERE{U,U,2ZHTO»SHPOLAR JSRDEGREE)

00151 33 PSD=ASH/F

00§82 340 PHA® B0 e =CONE

00153 ise CALL VIRANSICC, VW 2HTO,CsS)

00154 36 CALL SPHERE{CC,CCo2HTO4SHPOLARSHDEGREE)

00155 37e JovegypE * TSEC/86400¢

00154 Jas CALL CALNDRUCAL y4HCALN,JDV2HJD}

0057 9. CALL TCONVICAL{3) 1 5HCLOCK (CAL(3) 23HDAY)

[ 2 ¥Y:] 40e CALL TCONVITIME,SHCLOCK ,ABS(TSEC),3HSEC)

00141 “1e IF(LLEQeT+AND, MODIM12)2EQ+0) #RITEIMM,I0])

00168 N2 IF{LLAEQe] +ANDs MQO(M,31,EQeQ) HWRITE(MM20)

00147 §3e WRITE(MM2) TIME P NMCAL

00205 t4e IFUTSECsLToCo) MRITE(MM,Y)

60210 45 IF(TSECHGEeCe) WRITEIMMyIL)

op213 LT WRITE (MM43)

00215 47 KRITE(MM37)

00217 4ge WRITE(MMy4) R2,PSD,CCU2),CC 30 (CONEVCLOCK sPHASNT U1}
00232 49 ARITEIMMes)

002234 S0 WRITEIMM S L, WSl 1 avSE2p10,VSi300 1 EMLEITINETYoIndK)
00247 Sle KRITEUIHML20)

0025} 528 Nenasl ’

00252 53 IFUTRACECEG SHTRACE) PRINT 999

0025% 54s 10 FORMAT{LIHY)

00256 eDIAGNOSTICe s {5 AN IMPROPER PUNCTUATION MARK, -
00256 55e 2 FORMAT(IHO1X,125%7¢11210/0312,0/0,F5,2,21%,2456,10x,15:1X,A3213,
002s¢ S6e 02X 12,8/%,1210/%,F5,42)

00257 sDIAGNOSTICe e IS AN [MPROPER PUNCTUATION MARKSe

00257 57e 9 FORMAT({He,e~s)

00260 «DIAGNOSTICe e 15 AN [MPROPER PUNCTUATION MARKe

00260 58 11 FORHATIIHe 0ve)

00261 «DIAGNOST(CS e« 15 AN [MPROPER PUNCTUATION MARKS

00261 5% 3 FORMAT(IMD 1 2XePLANET CENTER® .31 XeINSYRUMENT AXIS* .

00242 «DIAGNOSTICe A DIGIT [MPROPERLY FOLLONS AN X OR H FIELD.OR A /.0R &)
00242 eDIAGNOSTICSE ¢ 1S AN IMPRQPER PUNCTUATION HARKs

00282 &0s 7 FORHBATIIHO 32X e RANGES s DXOASD¢ ;S XOCONE® , 4yXeCLOCKe,JUKICONES, §
00262 b S 4XePHASES ySXaySHe 4XOTHETA®)

00263 b2 G FORMATUIN oFB 012K Fde2 22X iFT 022X 3F7+0247XF742,2X,F7¢2412X,F742,
00262 83 02X Fsa212x4F7 021

00264 eDIAGNQSTICe s 1S AN IMPROPER PUNCTUATION MARKs
00244 by & FORMATIIND, 11X, sRADIVS® ;9X 0L ATITUDE® ,aX o ONGITUDE® ,BXs*EN ANGLES
00244 65¢ s B8XsoIN ANGLES)

00245 b 5 FORMATU(12,5(9xF70211])

002584 67 20 FORMAT(IHO/// 1771

00287 eDIAGNOSTICe ¢ 15 AN [HPROPER PUNCTUATION MARKe
60247 spe 999 FORMATUIHO,,#FPRINT SUBROUTINES)
00270 699 RETURN

00271 700 END

00101 i SUBROUTINE FRAMELIPFOVIFOV2)

00303 20 DIMENSI{ON P{3,9)

00108 3e COMMON/FLAG/LL

0010% L1 COMMON/TRAZTRACE

00104 Se DAYA P1sF/3,1415925536,4017453293/
00111 b IFITRACECEQISHTRACE) PRINY 999

00114 7e CALL ¥LOADIPL145)y Oey Beyie)

00115 8¢ [SEL ]

00l1é ge TFLFOVI®e24F0v2e92 +LT,s 400001} Lipsl
€020 10s IFILL,EQel) GO TO 2

poy22 ile AlaTAN(FOVieF)

00123 j2¢ A28 TANIFOV2eF)

00324 13s CALL VLOADIPET 1) ymAl an2, (s}

00125 14 CALL V0LOADIPU] 42}y Dervh2, e}

00124 15 CALL VLOADIPI} 3}y Alroh2,)0)

00127 los CALL VLOADIPLI,4)suhly Qoyfe)

00130 17e CALL VLOADIP(f b))y ALy OGu,yis}

00131 ige CALL VLOADI(PE] 7Y yahly A2,10)

a0t32 I9e CALL VLOADIPL],8)y Osy A2,10)

00133 20 CALL vLOADUIPEL F)e A)s A240)

00135 21 DO 1 l=ls9

0013? 22~ 1 CALL VUNTITI(PIL, l3sPiLlel D)

00141 23e 2 IF{TRACESEQ¢SHTRACE) PRINT 999

[LERL] 24 999 FORMAT{IHDsoFRAKE SUBROUTINEs}

00148 25w RETURN

00Lué 260 END
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60101 1e SUBROUTINE LOCATE(vG 1 CONE CLOCK,TWIST)
00102 26 DIMEHNSION Vi ld,9)sc2(3)

0010 e COMMON/VH/VE13),R2,A5D

00105 Ge COMMON/CELEST/CENT,S03),5n13)

001né Se COMMON/FAME/ZCT 3D 3€313)

003107 b COMMAN/POINT/VCLI 91 2P (309}

00110 7e COMMON/PC/PCI3, 91

ooitl 82 COHHOMIPCDORDIPV(J).VL(}).PH(!)

00112 9e COMMON/EXTRA/RPL 4ROT

00113 13134 COMMONITLAGILL DURE2Y o] aliFL

D014 iie COnMON/TRR/TRACE

00118 120 DATA PlaF/341415924536,00017453293/
00120 13e IFC(THACESEQSHTHACE) PRINT 999

00123 1u4e CALL VLOAD(CI  1e2CoNECLOCKD

00124 i15e CALL SPHEREI(C),C3,uNFROM)HHPOLAR»8HDEGREE)
00125 16 CALL VTRANS{C3,CI,4HFROMICyS)

00126 170 CALL UCROSS51C2,5:Cy)

00127 i8¢ CALL VCROSSICE,C2.¢3)

00130 19 CALL VYROTAY(CE ,CleC3oTHISTeF)

00131} 20 IF{LL4EQel) GO TO 2

20133 23 o0 1 1%%9 )
00§34 22 1] CALL EVUREXAIVQ(Lel)oVCiEa1) sPCUla 2P Lo]))
00340 23 GO To 3

00141 24 2 CALL EUREXALIVCI145)4VC{Es5)sPCILi5)aP1]+45})
0042 25 3 IF (TRACELEQeSHTRACE) PRINT 999

00§45 DIAGNOSTICS s 15 AN I[MPROPER PUNCTUATION MARKe
00145 260 999 FORMAT{*LOCATE SUBROUTINEs)

00186 27» RETURN

6047 28 END

pOLO!t e SUBROUTINE (00KIOUM COREsCLOCK LAY LUAG)
00023 2e REAL LATHLONG

00104 e OIMENSION RU3),UX13)4C31(3;

00105 qe COMMON/CELEST/C(3),5(3)

0010¢ Se COMMQON/PCOARDZPVI3) ,VEL3) ,PM{3)

aGto7 [ 3 COMMON/EXTRAZRPLsROT

00110 7e COMMON/TRA/TRACE

00111} e COMMONZYW/VRU3),R2,ASD

00112 g IF(TRACEVEQ SHTRACE) PRINT 999

00115 ioe CALL VSCALE(UX,¥W,als)

00114 1t CALL VLOADIKR s ,,3LAT LONG)

00117 i2e CALL SPHERE(R,Ry4HFROM, AHLATLON6HDEGREE)
00120 13e CALL VIRANS{R,R)HHFROM,PM PV)

002! T4e IFIpOTIiUX, k)L TaRPLZR2) GO TO |

00123 15¢ CALL VCOMB (C3,VK R2R,RPL)

00124 foe CALL YIRANS(C3,03,2HT0,Cs5)

00125 17s CALL SPHERE{CI,C342HT0,5HPOLAR,HDEGREE )
00126 18e¢ . CONEwC312)

00127 19 €LOCK=C3(3)

003130 20 IF(TRACESEGISHTRACE) PRINT 999 B
00132 21 RETURN b
00§34 22¢ i PRINT 24LAT LONG

0014D «DIAGNOSTICe (COMMA 15 MISSING BEFORE A, €y Iy 0s F, OR HOLLERITW FIELD.
00140 «0IAGNOSTICe ® 15 AN [MPROPER PUNCTUATION MARK
00140 «DIAGNOSTICe N 15 AN IMPROPER PUNCTUATION MARK.
00140 sDIAGNOSTICe ® 15 AN [HPRDPER PUNCTUATION MARKS

00140 23s 2 FORMATUIH ,oLATesF5¢0, ©® , LONG®*3FSe0,s NOT VISIBLEse}
00141 24 IFCTRACEVEQeSHTRACE) PRINT 999

00144 25¢ RETURN

0045 epIAGNOSTICe ® 5 AN IMPROPER PUNCTUATION MARKs

00145 26 999 FORMAT({1HO,sL00K SUBROUTINES®)

00146 27 END
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SUBJECT: ORBIT, A General Purpose Conic Orbit Program

Introduction

A general purpose conic orbit program called ORBIT has been written. It allows
input of any central body with simplified input for the Sun and planets from the
SUBROUTINE PLANET. It allows orbital elements to be input in over 100 different
modes. Once the orbital elements are entered the subroutine can be called to
give the position velocity or acceleration vectors in cartesian coordinates or to
get classical orbital elements all as a function of time. This is accomplished
through the use of multiple entry points and flags as explained below. ORBIT

may be used by any program as a subroutine by putting the following control

cards in the run stream:

(@ copy,P PLANET*PLANET., TPFS.

(@ CoPY,P VECTOR*VECTOR., TPFS.
The ORBIT program makes extensive use of the vector subroutines and requires the
subroutines CTRANS, OBLATE, PLANET, and ANOMLY all of which are made available
with the above statements.

Normal Usage

For ordinary use where units of kilometers, seconds, and degrees; and ecliptic
coordinates are suitable; and the Sun or one of the 9 planets is the central body,
then the following simple options will be useful.

Any symbol indicated as a vector by an arrow overhead (e.g.‘ﬁ, VV) should be
considered to have 3 components and to be associated with a dimension statement.
(e.g. DIMENSION R(3), VV(3)) The notation R = (X,Y,2) is shorthand for

R(1) = X, R(2) = Y, R(3) = Z. For vectors of more than 3 components dimensions
will be explicit and no arrow used. Notation such as: DIMENSION X(7)

X = (R, V, T) means X(1) = R(1), X(2) = R(2), X(3) = R(3), X(4) = v(1),

R(5) = Vv(2), X(6) = V(3), and X(7) = T.
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Option
CALL CPLANN(IP)

MCR-71-181

-2- TM 393-10
Oct. 13, 1970

Description

IP is input planet number: O = Sun, 3 = Earth,
etc. Causes planet IP to be the central

body. This call must come before the

ORBIN call. g

Let DIMENSION X(6), R(3), V(3), A(3). ORBIN sets up the orbit of the spacecraft
in the subroutine from initial conditions specified in X.

CALL ORBIN(X, 1)

CALL ORBIN(X, 2)

CALL ORBIN(X, 3)

CALL ORBPOS(R,

CALL ORBVEL(V,

CALL ORBACC(A,

CALL ORBELM(X,

CALL ORBTIM(T)

T)

T)

T)

T)

X is iRput classical orbital elements (a, e,
i, 8, w, M) at time = O.

X is input initial position and velocity (R, V)
at time = O.
Sets up the orbit in the subroutine

X is input hyperbolic parameters (h , 8, T,
V., 8, ) P

hp = periaﬁsis altitude
§ = B~plane angle
T = time elapsed from periapsis to time = 0

V_ = incoming hyperbolic velocity at =
B = ecliptic latitude of the incoming
asymptote .
A = ecliptic longitude of the incoming
asymptote

Sets up hyperbolic orbit in subroutine.

T is input time, R is output position vector
of the orbiting body at that time.

T is input time, V is output velocity vector
of the orbiting body at time T

T is input time, A is output acceleration of
orbiting body at that time.

T is input time, X is output classical orbital
elements at that time. Heliocentric angles

are referenced to the ecliptic; Planetocentric
angles, to the planet equator. This call

with time = 0 will give the same elements out
that were put in with ORBIN(X,1),

T is output time from periapsis to time = 0,
which is time of initial conditions input
by ORBIN. For initial conditions indicat-
ing the inbound portion of an orbit, T will
be negative.
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Access:

The ANOMLY program is included in the file PLANET and may be accessed by putting
the following card before the @ XQT card: '

® COPY,P  PLANET#PLANET.,TPFS$.

CALNDR

Introduction:

It is often convenient to be able to use the calendar date for input or output
purposes, but it necessary to use Julian date or modified Julian date for actual
calculations. Where Julian date is used it is usually a double precision
‘variable in order to have sufficient time resolution in fractions of a day. For

nput purposes it is convenient to be able to enter the calendar date as a
dingle number of the form YYMMDD.FF. CALNDR is a subroutine to implement
conversions between these forms.

Use:

The subroutine has only one entry whose calling sequence is:
CALL CALNDR(DOUT, I0, DIN, II)

DOUT is the output date, SIN is the input date.

I0 describes the form of DOUT; and II, the form or DIN.

The following table gives the forms that DIN and II may take.

11 DIN

'Jp’ DIN is double precision Julian date
'MODJD' DIN is single precision modified Julian date
'CALcc! DIN is single precision calendar date of the form

YYYMMDD.FF and cc is the century number to which
the year is referenced (see exanmples)

The next table gives the forms that DOUT and IO may take.
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10 DouT
'Jp' DOUT is double precision Julian date
'MODJD' DOUT is single ptecision modified Julian date
tean! DOUT is dimensioned DOUT(3) and
) DOUT(l)‘= year (integer)
DOUT(2) = month number (integer)
DOUT(3) = day number (real)
' ALPHA! DOUT is dimensioned DOUT(3) and DOUT is an
18 character date suitable for printing on a
346 format.
Examples:
1. Problem: Find the Julian date and modified Julain date corresponding to
August 13, 1976. '
Solution: DOUBLE PRECISION JD

CALL CALNDR(JD, 'JD', 760813., 'CAL19'")
CALL CALNDR(D, 'MODJD', JD, 'JD")

Results: JD = 2443003.5 DO
D = 9721.0 EC

°

2. Problem: Find the calendar date corresponding to modified Julian
date 10000.5.
1st Solution: DIMENSION D(3)

EQUIVALENCE (IYR,D),(MO,D(2)),(DAY,D(3))
CALL CALNDR(D,'CAL',10000.1,"MODJD")

Results: IYR = 1977
MO =5
DAY = 19.1
2nd Soclution: CALL CALNDR(D,'ALPHA',10000.1,'MODJID')
Results: D(1) = '1977 M
D(2) = "AY 19.°
D(3) = '100000°

Limitations and Other Details:

Calendar Dates refer to the common Gregorian civil calendar, and therefore do not
give the correct civil calendar date for times before 1582 to 1918 depending on
when each country adopted the Gregorian calendar. This program is coupled to thne
trace feature of the vector subroutines. Improper input dates such as 11/45/66
or 38/16/72 will be interpreted as 12/15/66 and 2/16/75 respectively, making it
simple to increment by months. '



MCR-71-181

-, Jet Propulsion Laboratory -5- ™ 393-7
“ Oct. 5, 1970

References:
1. P. H. Roberts, "A Set of Matrix Subroutines", IOM 393.1-37, September 10, 1970
2. Future TM describing ORBIT Program by P. H. Roberts.
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SUBJECT: PLANET, An Analytic Ephemeris of the Planets for the UNIVAC 1108

PLANET is a program for computing the positions, velocities, accelerations,
and rotation of the nine usual planets, the Sun, and three fictional planets. 1In
addition to these outputs a common area called /PLCONS/ contains the gravitaticnal
constants, radii, names, rotation rates, pole vectors, prime meridian vectors (19373}
vernal equinoxes, and oblateness terms for the Sun, usual planets and fictional
planets. A standard means for setting up any of the three fictional planets allcws
convenient entry of the orbit and/or other physical properties of an asteroid or
other body in a heliocentric orbit. Special debugging and error return features
are also included.

PLANET may be made available to any 1108 user by imserting the cards

@ COPY,P PLANET*PLANET.,TPFS.
(@ COPY,P VECTOR*VECTOR.,TPFS$.

into the run stream before the @ XQT card. A listing may be obtained by inserti=nz
® ELT,SL PLANET
in the run stream after the COPY,P statement.
For normal uses involving the Sun and nine planets, four calling sequences
may be used without prior initialization. Let JD be a double precision Julian date
(2415020.0D0 = 1900, Jan. 0.5 ET), let IP be an integer planet number ( 0 = Sun,
1 = Mercury, . . . etc.) and let X, V, A, and P be single precision 3-vectors.

The calling sequences and output description follows:

Calling Sequence

CALL PLPOS (X, JD, IP) X is heliocentric ecliptic and equinox of
date position in km.

CALL PLVEL (v, JD, IP) V is heliocentric ecliptic velocity in km/sec

CALL PLACC(A, JD, IP) A is heliocentric ecliptic acceleration in
km/sec?,

CALL PGLOBE (PM, JD, IP) PM is planetocentric ecliptic unit vector

latitude = 0, longitude = 0 of planet.

c-7
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Besides these time varying quantities, certain planet constants are avail-
_able through the following common statement:

COMMON/PLCONS/SGM,PLGM(12), SR, PLR(12), SNAME(2), PLNAME(2, 12), SROT,
PLROT(12), SPV(3), PLPV(3, 12), SPM(3), PLPM(3, 12), SVE(3), PLVE(3, 12),
SOBL, PLOBL(12)

where

GM = gravitational constant km3/s?

R = radius kn

NAME = planet's name

ROT = spherical rotation rate rev/day (day = 86400 sec)

PV = pole vector referred to ecliptic

PM = prime meridian vector referred to eéiiptic

VE = wyernal equinox vector = PV x ¢ (position x veloc1ty) referred to
ecliptic

OBL = planet oblateness

and where the prefix § = Sun and prefix PL = planet. ¥For example, to use the
rotation rate of the planet Mars include the above common statement in your program
and refer to PLROT(4).

When it is desired to use a non-standard body as if it were a normal planet
then it is necessary to enter the orbital elements and/or planet constants prior
to using the calls or the common variables mentioned above. To set up the
constants in the common area /PLCONS/ for a fictional planet, and to allow
subsequent calls to PGLOBE, PLPOS, PLVEL, and PLACC, for the same, the following
calling sequence is convenient:

CALL PLNPUT (X, IP, 0) where IP is the desired number for the new planet
(10, 11, or 12 are allowed) and X has dimension X(13) and the values as follows:

X(1) = gemi-major axis of orbit (A.U.)

X(2) = eccentricity of orbit

X(3) = inclination of orbit to ecliptic (degrees)
X(4) = longitude of node (degrees)

X(5) = longitude of perihelion (degrees)

X(6) = mean anomaly at time, To

X(7) = time, To, to which mean anomaly refers
X(8) = first six letters of planet's name

X(9) = second six letters of planet's name

X(10) = radius of planet (km)

Cc-8
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X(11) = gravity of planet (km3/s2?)

X(12) = geo-equatorial declination of planet's pole (degrees)
X(13) = @geo-equatorial right ascension of planet's pole (degrees)
X(14) = siderial rotation rate (rev/solar day) = (rev/84600 sec)

If the usual orbital elements as described above are not accurate enough, time
polynomials may be inserted as orbital elements. This is done by using the follow-
ing three calls in any order where X has dimension X(€):

CALL PLNPUT(X, IP, 1)

where X(1) = a in A.U. \
X(2) = e
X(3) = 1 in degrees >
X(4) = Q in degrees as of JD = 2415020.0
X(5) = X in degrées
X(6) = M in degrees |

CALL PLNPUT(X, IP, 2)

where X(1) is not used

X(2) = g%—in centuries~!
di |
X(3) = I 1o degrees/century
X)) = g%-in degrees/century
Y
X(5) = dc in degrees/century
X(6) = %% in degrees/day

CALL PLNPUT(X, IP, 3)

where X(1) is not used

X(2) = d%e/dt? in centuries™?

X(3) = d2i/dt? in degrees/century2

X(4) = d2q/dt? in degrees/century2

X(5) = dzaj'/dt2 in degrees/century2

X(6) = d?M/dt? in degrees/(10000 days)?
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The call sequence CALL PLANET ('TRACE') is a useful debugging aid, especially
for problems which can occur with fictional planets or whenever one wishes to
monitor the operations of this subroutine. Wherever this call is used any of
the subsequent calls to PLPOS, PLVEL, PLACC, PGLOBE or PLNPUT will cause them to
print out their names and other important calculations. CALL PLANET('NOTRAC')
stops further tracing. :

Finally, the next call sequence causes error conditions to transfer to a
chosen location in the main program rather than aborting the job. The sequence is
CALL PLNERR(S$nn) where nn is the statement number in the main program to which
error returns are made. The use of this call in a subroutine will cause the job
to abort when the RETURN statement of the subroutine is executed. The walk back
will be from a RETURN O in the PLANET subroutine. The coding for this error
return involves some tricks possible with the 1108 system and should not be
tampered with unless a systems engineer or other cognizant person is consulted.

This subroutine is on a catalogued file which may be accessed by the follow-
ing card put before the @) XQT card:

C)COPY,P PLANET*PLANET,, TPF$.

.. This subroutine requires the vector subroutines which may be accessed with the card:

@ COPY,P VECTOR*VECTOR.,TPFS.

<

and also the subroutines ANOMLY, and CALNDR which are also on the file PLANET®*PLANET
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