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SHUTTLE TRANSPORT SYSTEM (STS)
PANORAMIC CAMERA SYSTEM (PCS)

PERFORMANCE ANALYSIS STUDY

MID-STUDY BRIEFING

DECEMBER 1978

"TSEGREI_QE&PGON 20053

Approved for Release: 2017/02/08 C05094762

BYE-120478/78
HANDLE VIA BYEMAN
AD .- 11 DEC 78
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' TTSEERET_HEXAGON 20053

\

STUDY OBJECTIVES
BASIC ASSUMPTIONS - SENSOR; STS, REQUIREMENTS

KEY PERFORMANCE RELATED ISSUES - ORBIT,
SCHEDULE, ‘STRATEGY

PROMISING OPERATING CONCEPTS
PRELIMINARY CONCLUSIONS
ISSUES WHICH SHOULD BE STUDIES FURTHER

PLAN FOR REMAINDER OF THIS STUDY

BYE 120478/78
HANDLE VIA BYEMAN
AD - 18 Jan 79

~——SEERET_HEXAGON 20053

BYE-1 RVW 18 Jan 99

Approved for Release: 2017/02/08 C05094762




Approved for Release: 2017/02/08 C05094762

T STCRBL_HEXAGG. 20053

STS PCS SENSOR SUBSYSTEM ASSUMPTIONS

o STS PALLET MOUNTED HEXAGON 1217 TYPE SENSOR SUBSYSTEM
o 142,000 FEET OF -FILM PER SIDE
o SOLID-STATE STELLAR (S3) SENSOR (REMOUNTED) IN COMBINATION

WITII PANORAMIC CAMERA PROVIDES METRIC COVERAGE CAPABILITY
SIMILAR TO THAT OF 1217 CLASS METRIC PAN CAMERA

o COMMAND/TELEMETRY THROUGH SCF
TSECREP-HEXAGON 20053 BYE 120478/78
e ‘ : ' ' S HANDLFE VIA BYEMAN

Apprbved for Release: 2017/02/08 C05094762




J ‘ Approved for Release: 2017/02/08 C05094762

"RET HEXAGON 20053

STS CAPABILITIES ASSUMPTIONS
(SAME MAY REQUIRE TIHRUST AUGMENTATION AND/OR OTHER ORBITER OPTIONS)

o 7- TO 30-DAY MISSIONS’

o PERIGEE SHOULD REMAIN ABOVE 95 NM
| _ o UP TO 57° INCLINATIONS FROM ETR

o UP TO 97° INCLINATIdNS FROM WTR

© DRAG MAINTENANCE

o MAINTENANCE OF LATITUDE OF PERIGEE IS OPTIONAL

—SEEREL _IIEXAGON 20053 .
BYE 120478/78 -

‘ ‘ ' . HANDLE VIA BYEMAN
CL: BYE-1 RVW 18 Jan 99 ) ’ . . AD -~ 18 Jan 79

Approved for Release: 2017/02/08 CO50§4762
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TSTCREL_LEXAGud 20053

HEXAGON/STS PCS SCHEDULE ASSUMPTIONS

o THERE WILL BE SPRING TO FALL ONE HEXAGON MISSION

PER YEAR THROUGH 1984 (MISSION 1220)

- _ o STS PCS WILL ASSUME THE HEXAGON COLLECTION MISSIONS

IN LATE 1984 OR EARLY 1985

o EARLIER STS PCS TEST MISSIONS WILL BE FLOWN IN THE

GAP BETWEEN HEXAGON MISSIONS

BYE 120478/78
HANDLE VIA BYEMAN

" SECREL_HEXAGON 20053 AD ~ 18 Jan 79

Ch: PYS 1 RVW 18 Jan 99

Approved for Release: 2017/02/08 C05094762
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" SECRBLUEXAGON 20053

STS PCS COLLECTION REQUIREMENTS

o STANDING SEARCH - PRIMARY MISSION

-

O SPECIAL SEARCH - APPROXIMATELY 25 PERCENT OF FILM LOAD*
o MC&G METRIC AREA AND TARGETS - BONUS FROM STANDING SEARCH COLLECTION**
o HMC&G NON-METRIC AREA - BONUS FROM STANDING SEARCH COLLECTION

o GENERAL SURVEILLANCE - BONUS FROM STANDING SEARCH COLLECTION

*  INFORIAL GUIDANCE FROM CHAIRMAN, ICRS

Xk PGSUNES NDTRIC CAPABILITY AND STEREO: SEARCH COVERAGE AGATINST NEW STANDING
STARCH REQUIREMENTS

BYE-120478/738
HANDLE VIA BYIMAN.

i BYE-1 RV 11 Dec 98 AD - 11 DEC 78

— . Teemarm AR ANALE N

Approved for Release: 2017/02/08 C05094762
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TSTERLL HEXAGON 20053

PROJECTFED STANDING AREA SEARCH COLLECTION REQUIREMENTS FOR 1985-=90

Tl .
- s e

MIN.REQD DES'D
COY_ . 1.1C T I0N COLLECTION ‘ AREA . COVERAGE REQ'D DES'D NIIRS
X 2 HIRTOD PERCENT* MODE (MSNM) MSNM/YR NIIRS NIIRS . PLRCENT
CUr = nri'e
= 1O : 80 STEREO .18 1.06 4 5 50
e W D) . 80 STERLO 1.07 | 3.20 3 4 80
€S 1O 80 STEREO .75 1.51 3 4 g0
< 0O 80 STEREO 1.69 2.25 3 4 80
1= 110 , 80 MONO 3.62 3.62 3 4 20
152 M0 80 MONO 3.41 2.27 3 4 80
2.2 11O 80 MONO .44 .23 3 4 80
11.16 14.14
<3 0 ' 80 MONO 8.71 11.61 3 4 30
12 10 80 MONOQ 9.73 6.49 3 4 80 |
2% 1O 80 MONO _4.53 2.27 3 4 80
; o 22.97 20.38
34.13 34.52 )
CoISOTET T POTNT O REQUIRED AGE DISTRIBUTION
.BYE-120473/78
HANDLE VIA BYLMAN
. AD - 11 DEC 74
BYiz — 1 kv 11 Dec 98 . TSEERET_IIEXAGON 20053
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PRELIMINARY 1985-90 .STANDI!
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NUMBER OF MSNM

SEARCH REQUIREMENTS

Collection Period

2M0'A4

Region Mo 6 Mo 9 Mo 12 Mo 18 Mo 24 Mo Total
cnt -

1 USSR (UR) .13 .46 .34 .96 2.25 2.41 .3) 6.86
2 PRC (Cl) .03 .32 . .24 .48 . .96 .66 .13 2.82
3 Mongolia (MG) 0 .004 . 005 .02 . .20 .23 0 .46
4 llast Lurope (EE) 0 .18 .10 .09 .04 0 0 LAl
5 North Korea (KN) .01 .03 .0l .01 .004 0 . 0 .06
6 S. East Asia (SDB) 0 .02 .02 .06 .08 .06 0 .24,
7 Cuba (CU) 0 .01 .0X .01 .01 .02 0 .06
8 Middle East (ME) .01 .05 .02 .06 .08 .03 0] .25

(Preliminary Version) vhg
9 West Lurope (WE) 0 0 0 0 0 .65 .51 1.16
10’ north africa (NA) 0 0 0 .56 0 0 0 1.56

L L Last Africa (EA) 0 0 0 1.47 0 0 0 1.4
L2 ‘Woest Africa (WA) 0 0 0 0 0 3.81 0 3.81
13 South Africa (SA) 0 0 0 1.64 0 .18 0 1.82
L3 Leear Llast (HIR) 0 0 0 .89 0 .72 0 1.61
15 far Bast (FE) 0 0 0 1.03 0 .75 .14 71.92
16 ‘ 0 0 0 .21 0 0 0 .21
17 Sounth Pacific (SP) 0 0 0 0 0 0 1.05 1.05
13 0 0 0 0 0 0 2.30 2.20
19 0 0 0 .51 0 .26 .02 .79
20 N. South America (NSY 0 0 0 .48 0 3.19 .51 4.18
21 S. South America (SS) 0 0 0 .92 -0 .17 0 1.09
11 Current EE%;} .18 1.07 .75 1.69 3.62 3.41 .44 11.16
Pt ' .18 1.07 .75 10.40 3.62 13.14 4.97 34.13

Approved for Release: 2017/02/08 C05094762




Approvedfor Release: 2017/02/08 C05094762

“Eﬁeanm§ggxnca” 20053

DETERMINATION OF KEY BASELINE MISSION PARAMETERS

‘SHUTTLE CAPABILITY \80

&

. BOUNDING _

! 4 ATARGET LATITUDLS‘_—‘” >70° e
N ‘
0 TRTS /AR FLIG u‘\ . o
Cinviasal b puraTion! ~—[SHUTTLE_CAPABILITY*|-- >9J
HLOTT) ST (WE) /—"‘ “““prRI(‘Br T ' ‘
| R L NIIRS >4 |- 9.)\ —
6 la1oavs) ‘ h

: oo |N1IRS >4 AT R
f l TGT ___ | K13

-t nvocx 1E D

¥ __4cﬁosdhh'fN1LRan <10 Dnvs*l—-'rnnnu/-
' : e 57: 95%105
70: 95X108

——-—-"ILI,UI-IIN:\'I‘I@ lGsuw > 30 M‘ TARCLT[
sALTED Y 21 DAY DURATION: TERTATIVE
SEERET HEXAGON 20053

e BSU-1 BYW 8 Jan 99
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75: 95X120
90: 95X1170r 95X162 !

THANDLE VIA Byia

- —~ | s eer - - ——— e e
___,/INCLINI\'I‘IOID , | scF co_erl_\_c_:_'g._s.]—-M—f 570 ~97° " ——QGo°-80) - -

~— .
i55: 95X105

70: 95X108
75: 95X120. -
95: 95X117. |

BYE 120478-78

AD - 8 Jan 79
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TTOPSECRELUEXAGUN 20053

CURRENT AND NEW REQUIREMENTS DENSITY VERSUS LATITUDE

ONE PERCENT = 345 KSNM/YR
T8 - i mmrm e b e + S S S e Rl A ; :
bl A e | | |
' | ‘ l i b i i o } : :
]6 . : J t . ot . : " . ) ' ' :
| R U O 5 A U Y R
i | ; H i ] I ! ! | i ! :
t J I i : : | N l i . i 1 ,
14 0 ; A ot A : g R
A , e I O T : = | ,
S RN : S I | ! :
- ; © ) CUMULATIVE o ,g._l R | | L
o ! I | i |-
1 - e gy N ' : A E v | i : ;
LCENT 10 | ; S S | ? : -i 5 :
Beq'D : ! | SRR R ; ! |
/YR { | i . |} ! l ! I
’U]o:S) 8 ;~ ‘ i . ! ..... . N ' : 5 i :
' S R A C A
b / : ! v i : ;
' ‘ | I Co i : ;
i . Pt | ! :
' ! N ! | : ‘ !
I I' ’ \‘.‘ I ! f ! l
- | 1 .o . 1 | .
] ' : N ’.-- e et
: : i I ' N
” ———— - ———— et — l - s et i e m e A QU O .2 '

130 560 - +30 | 0 -30 60
LATITUDE (DEGREES) -

BYE-120478/70

. . ' HANDLE VIA BYEMAL
Pril-1 RVW 18 Jan 99 : “FOP-SECRET HEXAGON 20053
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TOP-SEGRELIE M 20053

NRO PROGRAM A HEXAGON SLANT RANGE NIIRS MODEL '

1.0 2?ﬁ:7::1:1:f;w~.u;1~..k S D i T O S
'\“‘7f-~\\J SR U] wims 3k sTeren S
N R R S R B R *[‘; ol
\ll;\-|'
e A N

PRGEARTLTTY .6
GF ACHL Y EEG
LenTin

a1 OR

i TTUR

90 100 110 120 130
SLANT RANGE (MM)

~TOP-SECRET _HEXAGON 20053

Lr BV~ RVWE S Jan 99
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SLRAT RANG
AL uistIqunie

w0
LS

L M

85 ! 98
95 | 93 110
105 [100 121
s {119 133
125 {129 144
135 {140 156
145 {150 167

[

120

S 1354

13
Tu3
177
191
205

. )”__ )
1.70
193
2 l ()

BYLE-1204783/78

HANDLE VIA BV EMAL
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—TOP—SEERET_UEXAGON 20053

ACCESS CLOSURE TIME VERSUS APOGEE ALTITUDE
(95 NM PERIGEE, +45 DEGREE SWATH)

20 |

n

0

AYb-1 kvw g

57°

LHCLIRAT ION

105 115

Jan 99

125

70° 80° 98° .

INCLIHATION | - INCLINATION INCLINATION
: ‘ T N g gy
! g B l - i |
! ! ] !i ; . \',l i
: i ' ! S . . ,
% | Pl 4 |
i i | ' | P { i
| e R ) |
Lo ! IR b
| i U S '
| | Y 1 ‘X\ i l / !

‘T/T' ‘/’
|
95 105 15 125 135 95 105 115 125 135 95 105 115
APOGEE ALTITUDE (NM)
BYE-120478/78
_ HANDLE VIA BYEMAN
TTOP—SEERET-LEXAGON 20053 °
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TTTSESREL_HEXAGON 20053

ACCESS CLOSURE TIME VERSUS APOGEE ALTITUDE

(95 NM PERIGEE, +45 DEGREE SWATII)

O
ClOOE
s
LoUATOR

BYEE-1 1V 8

30

Jan 99

20

10

75° INCLINATION

—————.

.,

Vo T S SN R
TR U N 0 T S
| [ T T T
.l ' N [ ' ]
o ; |
Y R .

. Co

P

]
|
4
L dutn aand ;
!

LI e

PERIOD -

115 - 125

bt
o
(921

APOGEE ALTITUDE (NM)

TTOSPERELLEXAGON 20053.
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145
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HANDLL VIA By

AD - 8 Jan 79

DOUBLE COVERAGE
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. ) ) : CONTROLS ONLY
BYE - 120478--78
DECEMBER 1978

ORBIT INCLINATION CONSTRAINTS S ST D eceme 1055

TTUSEERLI/ME XAGON/20053

HANDLE VA BYEMAN

-Northern Limit of
Geographic Access
( Latitude {nclination )

Day 21 Orbit
Location

70°_ 80° RANGE SHOWN

Zero Sﬁn Ling

e Day T Orhint
Lacation

{ Launch Tane
of Day )

Equator

Subsolar Point
( Time of Year )
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TUSESRELIEXAGL 20053 |

[LLUMINATION VERSUS LATITUDE
75° INCLIMATION, SUMMER SOLSTICE
21-DAY MISSION, 95x120 NM, PERIGEE FIXED AT 40°N

- - i i LR P 1 v - - D T
RN . ; : : - H l
I ! i o | A \ ' ‘
| - i | L | L 0 b 1 - INITIAL
B0 5 | B S o } M - MID-MISSION
| H | t ’ § ). .., y N !
' i « o o/ e IO B F - FINAL
i | ' | l |n e / i ,\'. ‘“\‘ . ' :
! ! ! Lo ' I ! o | ‘
| | o A o IR !
;‘ f B : i ’;' // H *
: o : : | 4 ',",-t
O | |
. LI\ A .
! 5 s : t
I QQ . R - : '
S | $A ;
l.[‘.’f\T»lU.‘l | X 4‘\\ . | : ) ' !
LGLE R - \\a ”:'//T | SR |
UEGREES) 40 ; : “F s . . Lo B N
' S L >
/ ' , - ) .
| A | ! <
; ‘ ! o i | oo
; ! . ! Vid : : .. “ L
20 | i 5 i : S .
'. o I Pt ‘ . ' R " : ,Ir
o . ‘ ' / H - ot //
. 51 - 100 N o - A
| g5 LT 0: ! l o l L o I
0 o . i | TR T T Tl S DR A

€0 40 20 0 20 40 €0 ' 80

SQUTH LATITUDE (DEGREES) RORTIE
BYE 120478-74

TUSEEREI-HEXAGON 20053 - HANDLE VIA BYrin
' ‘ : AD - 29 Dec 78
;-\ ‘|' ].: 1 - R‘v" \-“-: 2 f) I)CC 9 8
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TSEERELGIXAGL.. 20053
ILLUMINATION VERSUS LATITUDE

75° INCLINATION, WINTER SOLSTICE
21-DAY MISSION, 95x120 NM, PERIGEE FIXED AT 40°N

i i ! e e -—--.--——--f—-——n--—--——«-——_«-._. | mm 8 b b et e 8~ a - nm = e -
; ; i !
: i ! ] H
80 ! S R T S (1141
; . S a ; ‘M - MID-MISSION
i e f | F - FINAL
§ 5 L
60 | : 5
| - , B i | { I '
| ',/ ‘ ¢ * | i = l
i ] N 7 i b '
CIVATION R L, , | !
oee i L | U zOO ! i !
) | RS B
:I ! -‘\.; ' (<(\ I : '
| | o ;
; e Ly ‘
105 Lo
20 - I\
T~ |
s
0 : b S NI .
60 40 20 0 20 40 60 an
SOUTH _ NORTH
LATITUDE (DEGREES) CBYE 126473.75
TTSEEREIUEXAGON 20053 BAIDLE VIA BYLD:S
o . AD - 29 Dec 78
V-1 VW 29 Dec 98
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TOP=SECRET 11" - 30N 20053

NRO- PROGRAM A HEXAGOMN SLANT RAHGE MIIRS MODEL
PROBABILITY OF NIIRS 4 OR BETTER FOR DIFFERENT ALTITUDES AND OBLIQUITIES

PROCACILITY

PROGAGTLITY
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[
tovo L od s
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1 i
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o :
! b i
P : i i
|85 N ALT P :
T e L | 1
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5195 0 | & | i
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125 : T
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b0
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I sl

Jan 99

CeswtaT |

T

O

|

—

.

|

1T T
| .
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i
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i

}

!

60

1 4 Tt
l i i i

)

LN I AN
P NI N

15 30 45 60
OBLIQUITY (DEGREES)

~TOP~SEGRET_HEXAGCN 20053 -
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AN -~ 5 TAN 79

0o STEREQ SHOULD BE
USED FOR ALL 1MONO
REQUIREMENTS

o ALTITUDE SHOULD
NOT EXCEED 105 M
WHEN IMAGING

BYE-120478/78
HANDLE VIA BYEMNAN
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. TTTSEERELMIE XAGON/20053

HANDLE ViA BYEMAN
CONTROLS ONLY

ORBIT INCLINATION CONSTRAINTS gg&@;’g"é’?&?
. RVV—;’ —Eg-DECEMBEIR 1098

Northern Limit of
Geographic Access
{ Latitude Inclination )

i e '("il':
oo gl

57° INCLINATION

) Zero Sun Line
Day 21 Orbit .

Location

Coundiion

Equator

T e —— e —

Subsolar Point
{ Time of Year )
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T STEREF-HEXAGL., 20053
ILLUMINATION VER‘SUS LATITUDE

60° INCLINATION, WINTER SOLSTICE
21-DAY MISSION, PERIGEE BRIFT 52°-60°N
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o N el b e N
60 40 20 0 20 40 60 80

SOUTH LATITUDE (DCGREES) NORTH

. BYE 120472-72
TSEEREL IIEXAGON 20053 HANDLL VIA LYLAA
' AD - 29 Dec 78
ByYrS~-1 kYW 29 Dec 98
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TSRERET_IXAGON 20053

STS PCS PERFORMANCE ANALYSIS STUDY

OPTIMAL ORBIT PARAMETERS AND RATIONALR

PARAMETER

INCLTHATTON

LAUNCH RANGE

PERIGED

YN

Pi.

LOC

RICG

Nl

STRITENTY

DEODATHTALMNED AT

LAUICH T

|

(APPROX)

21 DAY IIISSTON
A DAY JULSSTON

/DAY MISSTON

Arcpionn Bl 85 0OR

.......

VWS Jan 99

90 NM 1F

TRECE0YTIF STS PERMITS

STS

MAGNITUDE

' 75° %

WTR
95 NM**
120 NM

40°N

3:25 PM

3:00 PM
1:55 PM

Co0oo0oO0

@

RATIONALE

COVLERS MOST REQUIREMENTS (99.5%)

ASSUMES KI GETS REQ'TS NOT ACCESSED
BASELINE STS CAN ACIHIEVE 21 DAY MISSIONS
RIEASONABLE SUN ANGLE COMPROMISGE

REQUIRED FOR INCLINATIONS ABOVE 58 DEGIRLES
STS PERFORMANCE LIMIT TOWARD GOOD QUALTIY
SEVEN DAY ACCESS CLOSURE AND GOOD QUALLTY

BEST QUALITY FOR OLD REQUIREMENTS
REASONABLE QUALITY FOR SO. HEMISPHERE REQ'TH

BEST SUN ANGLE FOR ALL REQUIREMENTS OVILER

THE MTSSION. THIS HOLDS FOR ALL DAYS OF
THE YEAR.

(BETTER SUN, ACCESS MORE REQ'TS)
PERMITS (BIIMPER QUALITY)

T STOREEUTXAGON 20053,

RYE-120478/78
CHANDLE VIA DBYENSN
AD - 5 JAN 79
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SESREL_HEXAGON 20053

MISSION SCHEDULLE CONSIDERATIONS

- PACTORS

O  REQUIREMENT COLLECTION PERIODS - LEAD TO EVEN SPACING AT 2-, 3-, or 4-MONTII
INTERVALS

o  SUN ANGLE - AVOID WINTER SOLSTICE
o INTELLIGENCE UTILITY - EMPHASIZE SPRING THROUGH FALL

0 GENERAL - MINIMIZE NUMBER OF MISSIONS, MINIMIZE DURATION BEYOND 7 DAYS

SLLECTED NOMINAL SCHEDULES FOR ANALYSIS

STSGTI0NS DAYS

PIiR BETHEEN :
YEAR LAUNCH g F M A M J J A S O N D

6 61 — - o - - 1 = |

5 73 - — —l-  —- —-

1 91 | o | . S == !

3 122 | o —- 1T

_ BYE 120478-78
‘ AD ~ 11 Dec 78

o1 Rvw li Dec 98 -
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\\‘BECREI\EPXAGON 20053

‘COLLECTION TARGETING STRATEGY CONSIDERATIONS

0 COLLECTION PROBLEM IS SIMILAR TO TIAT OF HEXACON

o COLLECTION STRATEGY SIMILAR TO THAT USED FOR HEXAGON
- YPUNTTY OPERATION SELECTION LOGIC
- SIMILAR COLLECTION CONTROI PARAMETERS

o EMPMASIS PLACED ON ACHTIEVING QUALITY REQUIREMENTS ) ’
-~ NEW CONTROL PARAMETIERS: MAX ALT, MAX SLANT RANGE :
- STEREO COLLECTION AGAINST MONO REQUIREMENTS q

(MAY NOT BE REQUIRED WITH FILM TYPE, E.G., SO 315) ¢

o VALUE FUNCTION MODIFIED SLIGHTLY

~ CIILL AGE CONSIDERED OM A "MISSIONS OLD" BASIS FOR VALUE

- ALTITUDE AND SLANT RANGE THRESHOLDS ADDLED
- PCUM MODIFIED TO INCORPORATE NIIRS

BYE 120478-7¢
HANDLE VIA By EMAN
TTSEERET_HIIXAGON 20053 AD - 18 Jan 79

Visr i RYY 18 Jan 99
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SEGRED HEXMA 20053

OPLERATING CONCEPTS/PERFORMANCE MEASURES

OPLERATING CONCEPT DEFINES:
ORBIT
DURATION, LAUNCH TIME
SCHEDULE ;

PRIMARY PERFORMANCE MEASURES:

STATUS: XN ANY NIIRS

RN - REQUIRED NIIRS
DN - DESIRED NIIRS ~
CX - BASED ON RN, DN AND DESIRED NIIRS PERCENTAGE

LEVELS: OVERMALL - ALL, CURRENT, NEW
: COLLECTION PERIOD - ALL, CURRENT, NEW
REGION
REQUIREMENT CELL GROUP (67)

DYE 120478-728

T SBEERET_HEXAGON 20053 IANDLE VIA BYENAN
: ' . CHANHELS ONLY
AD - 11 Dec 78

-1 kvw 1L Dec 98
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. ’ BACKUP

TSBERLT HEXAGON 20053

DEFINITION OF COMIREX (CX) STATUS AND A/R

STATUS - PERCENT OF AREA UNIQUELY IMAGLD CLOUD FREE WITHIN THE PAST COLLECTION PLRIOD
NI ANY NITRS (XN) .

STATUS ~ PERCENT OF AREA UNIQUELY IMAGED CLOUD FREE WITH REQUIRED NIIRS (RN) OR BLTTER
WITHIN THE PAST COLLECTION PERIOD ’

STATUS =~ PERCENT OF AREFEA UNIQUELY IMAGED CLOUD FREE WITH THE DESIRED NIIRS (DN) OR
BETTER WITHIN THE PAST COLLECTION PERIOD

STATUS = LESSER OF [ (RN STATUS) OR (DN STATUS - 100/DESIRED NIIRS PERCENT) ]
= ACCOMPLISHED STATUS/REQUIRED STATUS

TYPTCAT, EXAMPLE

REQUIREMENTS: RN = 3, DN = 4, DNP = 80, REQUIRED STATUS = 80%

KlOSTATUS = 88%
14 LTATUS 857
DU STATUS = 6053

1l

85% -
CX STATUS = LESSER OF OR : = 75%
60- (100/80) = 75% 2

Cx MA/R 75/80 = .94

1

SOTTDTS UEDL ONLY PRRPOPMANCE MEASURE WHICH DIRECTLY CONSIDERS ALL DELTHEATION, OUcrvirsv/
VLGS, AUD 1NAGE SUCCESS CRITERIA ASPLCTS OF SYSTEM PERFOR™ANCE RiULATIVE ‘v v
CUATLD RDOUTREDGNTS . -

PYE-120478/78

HANDLE VIA DY

©

o]

fvo =1 v S Jan 99 - : AD -~ 5 JAN 79

MmNV ACNN D ANKR R :

By o NPIY, .
Approved for Release: 2017/02/08 C05094762 -



Approved for Release: 2017/02/08 C05094762

—SRERERHEXAGUS | |

STUDY TOOLS

O

‘ (b)(1)
" . . o b)(3)
STS PCS FIRST ORDER ANALYSIS MODEL (FOAM (
> ( ) . 10 USC L 424
- FEATURES : RCG LEVEL CONTROL PARAMETERS

- LIMITATIONS:

MODIFTLD HSIM AND HSIM OUTPUT PROCESSOR

11

FEATURLS

LIMLTATIONS:

Do

9y

HNSIM LEVEL ACCLESS DATA ACCURACY
. 72~75 3DNEPIH IIISTORICAIL WX

DETAILED CELL VALUE FUNCTION
PROGRAM A SLANT RANGE NIIRS MODEL (MONTE CARLO)
AUTOMATIC ITERATIVE FILM USE ADJUSTMENT (DE VALUE THRESHOLD)
EXTENSIVE PER MISSION OUTPUTS
- AT RCG AND AGGREGATE LEVELS

MANUAL CONTROL PARAMETER SETTING

SIMPLE SELECTION LOGIC: 40 SEC DEs (+45° SWATH)
DE VALUE THRESHOLD

HSIM SELECTION LOGIC AND FIDELITY
VERY EXTENSIVE PER MISSION AND MISSION SERIES QUTPUTS
- AT RCG AND AGGREGATE LLVELS -

MANUAL CONTROL PARAMETER SETTING
RCG IS THE LOWEST LEVEL OF CONTROL (NO ACATS)
DOWNWARD AUTOMATIC FILM ADJUSTMENT
ACIHIEVED BY DISCARDING LOWEST VALUED OPERATIONS

BYE 120478-78
HAat Lo VIA DYENAN
CUHANNELS OULY
AD - 11 Duc 78

JCRET HEXAGON | |

Approved for Release: 2017/02/08 C05094762
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TSMERERIRXAGON 20053

PRELIMINARY FOAM ANALYSIS OF THREE MISSIONS PER YEAR, 95° INCLINATION CONCEPT

CASES A —  OLD REQUIREMENTS ONLY, 21-DAY MISSIONS
B -  OLD REQULREMENTS ONLY, 14-DAY MISSIONS
C - ALL, REQUIREMENTS, 21-DAY MISSIONS
COMDTTIONS:  LAUNCH DATES: 15 FEB, 17 JUN, 17 OCT (~ 122 DAYS BETWEEN LAUNCIIES)

X 1214 ORBIT: 91 x 140 NM

STX MISSTONS PER CASE - RUN AS A SEQUENTIAL SERIES FOR 2 YEFARS
OnD REQUIREMENTS INITTALIZED FPROM 1214 END-OF-MISSION STATUS

NEY REOUTIREMENTS ALL SET OVERDUE PRIOR TO FIRST MISSION

160,000 PLEET (+20%) FILM PER SIDE (1.5 x .75 x 142,000)

1972 AND 1973 3DNEPH HISTORICAL WEATIER ,

CON'TROL PARAMETERS SKT MANUALLY USING EXPERIENCE IN CIHECKOUT RUNS
PLS FOR TARGEITING IS BASED ON REQUIRED NIIRS

ol D =  SANME NS CASE N WITH 75° INCLINCATION, 95%120 NM ORBIT

BYE 120478-78

BANDLE VIA BYELMAU

WIEXAGON 20053 AD ~ 8B Jan 79

LoV IV 8 TJan 99

Approved for Release: 2017/02/08 C05094762
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STMULATED STS PCS 3 21-DAY MISGTONS PRR YEAR PERFORMARCE

. ~

AGATRST CURRENT AND PROJECTED 1985 STANDING SEARCIH REQUIREMENTS

Cloud-Free {(XN) EOM Status COMTREX (CX) FOM Status
o Mission 1 2 3 4 5 6 NVG 1 2 3 4 5 6 AVG
CURPLIT REOULREMENTS . ‘ -
w1 Current 93 93 96 96 93 97 95 90 90 94 94 90 94 92
Curvent 2 o { 96 90 96 96 82 93 92 59 52 62 64 48 57
BRI 1 88 84 92 91 8o, 93 88 | 87 83 91 91 79 93
by ‘ 89 95 95 97 96 96 95 | 88 95 95 96 96 96
J0 o 95 96 99 99 99 99 98 | 95 96 99 99 99 99
ALY - 96 98 98 98 93 98 98 96 97 98 98 98 98
R 9¢ 97 98 98 99 99 98 | 96 96 98 98 99 .99
} RERRTS 92 97 98 98 98 98 97 | 92 97 98 98 98 98
Pl Paa e TREMINITS
L Carient & Hew 57 69 77 81 80 82 81 | 54 64 73 16 T6 I8 I8
ST o ent 5 82 85 90 85 B89 86 g2 78 82 87 8L B85 83
N R ‘ 37 59 71 74 77 78 78 3 55 67 69 73 I3 14
Charent 2o 2 g9 95 95 8L 93 91 60 51 56 63 38 52 5
' ot 79 () 79 w2 06 83 76 117 68 19 82 () B2 T
[ 78 84 80 92 #9 8h 89 17 441 30 9.2 08 1R} R
95 88 86 92 9% 94 95 92 87 86 92 9% 9a 5 gy
1.7 N 88 87 87 92 90 920 89 a8 17 8o 92 HY 90 1)
i 87 81 82 89 90 89 86 g7 8L 81 68 90 e3 Gy
TN 40 86 87 90 87 89 87 80 86 66 90 87  8Y  Hn
, ]
ol : 49 68 78 80 81 79 80 *| 45 65 77 76 79 15 77
Fo ‘ 23 46 02 65 7175 75*% | 20 4L 56 59 .66 71 Uiy
R 18 52 63 7L 78 8L 8l**| 13 41 50 57 63 69  bue

Ceo oo Tast @ misnons

, . : Since new requirements were initialized with no status
St s ot the ennd ol massion 6 . )
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(97° INCLINATION, 3 21-DAY MISSIONS/YEAR,
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2-MONTH REQUIREMENTS PERFORMAN'C'EVERSUS THAE

EACH CELL IMAGED ON EACH ACCESS)

100

80

) 60
CLOUD FREE
NIYTHTIRS 40
(%) STATUS

20

100

80

(O 60
i\;/.\i“E‘

40

20

R
REQUEIRE

JEFMANI J/\-SON‘DJFM/\MJJASOND
1972 UX 1973 WX
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AVECRAGE COM XY

STATUS = 923

AVG. OVER 2 YLARS .
STATUS = 46%

AVERAGE €0 CX
STATUS = 57

AVG. OVER 2 YLARS
STATUS = 29
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AVIRAGE 2-MONTH REQUIREMENTS PERFORMANCE VERSUS MISSION DURATION

(EACH CELL IMAGED ON EACH ACCESS)

100

60

20

o 7 14 21
© MISSION DURATION (DAYS)
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97° INCLIRATION
91x140 ti4 ORBIT

AVG OF 6 MISSIOnS
AVG OF ALL 2-}0 ROTS
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FOUR-YEAR HCATHER ANALYSIS OF THE 107 INDIVIDUAL 2-MOHTH CLUSTERS

ASSUMPTIONS - 7-, 14-, and 21-DAY MISSIONS STARTING EACH DAY FOR 4 YEARS (3DHPEH)
' - DAYS BETWEEN ACCESSES COMPUTED ANALYTICALLY, FIRST ACCESS RANDOi
- PERCENTILE RANKING DONE FOR EACH DURATION.

AVERAGE
Ulioue PERCENT
CLOUD FRLE

e e fee e taaeme—y

BUST 2
CLUSTER - ,Cbsﬁﬁ

WO T
! CLUSTER

AVERAGE

FRACTION OF MISSIONS

WITH 80% OR MORE
UNIQUELY ACCESSED

CLOUD FREE

T ;

BEST ‘

’ // \\{\\\S’.x """ ’ :

S
/ Q,QS) / |
Qﬁ . \§§///<; ?
' Qgp/ PR

P S

W

/s : |

o //// |
/7

/- ,

l/ ’ i

T T worst

7 4 2

MISSION DURATION (DAYS)

AVERAGE
FRACTION OF HMISSIONS
WITH 207 OR LCSS
UNIQUELY ACCESSED

CLOUD FREE
1.0 « _
'8 ol \.‘.:‘ “\
. '\ N
Y \\ s
\'\ N HORS T
AR
6 (Y N\
. N 2
Vo v
Vo \\ /)(\
\ \\ e
\‘\ N ‘_\ (é:l,)
N A .
i <, "
A Nl %
i p/f\ v
WA
s
N )/‘/
2 <
0 BEST
0 ] 14
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4-10NHTH RCQUIRCMINTS PERFORMANCE VERSUS TIHE

(97° INCLINATION, 3 21-BAY MISSIONS PER YEAR /\CAIN‘ST CURRENT REQUIREHENTS -
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. o | o ' ; N
f”‘“‘"“/,! Lo ‘ R
X‘ ' 5' o ; Pl ; |
l,vl T \l,‘ 5|f Pl
S N I |l
3 . i | : X ]
' | ' \: y !
| B | ! 1 ‘ ‘i‘
|= !I ! ‘ ' 'I :

.
Vo e ..
e, =

Approved for Release: 2017/02/08 C05094762

O E0n

—3—  REQUIREMLCHT

AVERAGE L[0! CX
STATUS =87 .,




Approved for Release: 2017/02/08 C05094762

TSEGREL JIEXAGUR 20053

PERFORMANCE VERSUS FILM TRADES FOR DIFFERENT DURATIONS
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TTUSTFEREBLLIIEXNAGON 200573

AVERAGE END-OF-MISSION COMIREX STATUS SUMMARY

(SIX MISSIONS SIMULATED PER CASE - 3/YEAR)

Current New
All
, : Cur- | All 2% 4 6 9 12 18 24 -9 18 24
Case Tncl. Dur. Req'ts {All | rent | New Mo Mo Mo Mo Mo Mo Mo Mo Mo Mo’
A 97° 21 C only - 92 - 57 87 94 98 98 98 97 - - =
B 97° 14 C only | - 89 - 400 80 91 96 97 98 97 - - -
C 97° 21 C +N 178 83 74 53 76 84 92 89 86 86 77 71 69
D 75° 21 C +N 81 80 82 39 74 83 91 89 81 87 86 78 70
* AVEAGE CONTINUOUS STATUS IS = HALF OF AVERAGE EOM STATUS
TTSBERET_HEXAGON 20053 ‘ BYE 120478-78
MANDLE VIA -BYRNsu
AD - 22 Jan 79
Civr L0 1 RVY 22 Jan 99
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TTEEERBL_HEXAG.d 20053

5TS PCS PERFORMANCE ANALYSIS STUDY
PRELIMINZ\RY CONCLUSIONS

o  MOHO REQUIREMENTS MUST BE TAKEN IN STEREO TO MEET QUALITY REQUIREMENTS

o THREE 21-DAY (97°) MISSIONS PER YEAR CAN ACHIEVE SATISFACTION OF CURRENT
REQUIREMENTS BEXCEPT 2-MONTH REQUIREMENTS

- AVERAGE LND-OF-MISSION CX STATUS FOR 2-MONTIH REQUIREMENTS IS 57 PERCENT -
- AVERAGE OVER TIME CX STATUS FOR 2-MONTH REQUIREMENTS IS = 29 PERCENT

- PERFORHANCE AGAINST 2-MONTH REQUIREMENTS SEVERELY LIMITED BY PCS QUALITY
AS WELL AS NUMBER OF MISSIONS PLER YEAR ‘

- MIXED, CAPABILITY AGAINST SPECIAL SEARCH REQUIREMENTS

0 WDUCING MTSSTION DURATIONS FOR THE ABOVE CASE TO 14 DAYS CAUSES:

- FURTHIER REDUCTION TN 2-MONTH AVERAGE END-OF-MISSION STATUS (40 VS. 57 DPERCEUT)
- OCCASTONAL MODERATE SHORTFALLS IN SPECIFIC REGIONS FOR 4-MONTH REQUIRLMLNTS
- SUBSTANTIALLY REDUCED CAPABILITY AGAINST SPECTAL SEARCH REQUIREMEXTS

- CON''INUED SATISFACTION OF OTIHER REQUIREMENTS

TTSTEREL_HEXAGON 20053
DYy 120475/°748
. LHANDLE VLA BV
(1. B U1 1YW 22 Jan 99 AD - 22 Jan 7Y
: : Approved for Release: 2017/02/08 C05094762
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TSTCREEAUENAGON 20053

- §1'S PCS PERFORMANCE ANALYSIS STUDY
PRELIMINARY CONCLUSIONS (CONTINUED)

o THE PERFORMANCE OF THREE 21-DAY 97° iNCLINATION, 91x%140 NM ORDBIT MISSIONS
PER YEAR, WHEN TASKED AGAINST THE PROJECTED 1985 SEARCH REQUIREMENTS:

- HAS VERY SUBSTANTIAL SHORTFALLS AGAINST 2-MONTI REQUIREMENTS

- 53 PIRCENT AVERAGE IEND-OF-MISSION COMIREX STATUS
- 27 PERCENT AVERAGE OVER 2 YEARS COMIREX STATUS

- HAS MODERATE SHORTFALLS ( =70 PERCENT COMIREX STATUS) AGAINST THE NEW

18- AND 24-MONTH STANDING SEARCH REQUIREMENTS
- ACUHTEVES ALL OTHER STANDING SEARCH REQUIREMENTS
O CPHE PERPORMANCE OF THREE 21-DAY 75° INCLINATION 95x120 NM
TER YEAR, TI5 APPROXIMATELY THE SAME AS TIHE PLERFORMANCE OF
97° THCLIMATION 91x140 NM ORBIT MISSIONS PER YEAR
- CLUSTELR PERFORMANCE IS REDUCED (39 VS 53 PERCENT AVG

- LON=5UN SYMNCHRONOUS ORBIT REDUCED ACCESSES WITH GOOD
MEDUCES AVERAGE SUN ANGLE

ORBIT MISSIONS
THREE 21-DAY

OM CX STATUS)

SUN ANGLES AND

- THEE LOWER TNCLINATION ORBIT IS MORE READILY ACHIEVABLE WITH THE STS

SHECRET_HEXAGON 20053

b RVW 22 Jan 79

’
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BYE 120478/78
HANDILLE VIA WY
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 TSEERBE-LEXAGON 20053 f

SSUES TIHAT SHOULD RECEIVE DETAILED ANALYSIS THAT WILL NOT BE
ADDRESSED FURTIIER IN THIS STUDY

O

0

)

HOV SERIOUS IS COMIREX ABOUT (A) TIE NEW REQUIREMENTS, (B) RN-4, DN-5, & DNP-50
rOR 2 MONTH REQUIREMENTS, (C) RN-3, DN-4, AND DNP-80 FOR CURRENT AND NEW MONO
REOUITRENENTS?

VILL THE RELATIVELY FEWER SEARCH SYSTEM DAYS ON ORBIT PER YEAR SIG'\‘IFI(,I\NTLY .'
DEGRALE INTELLIGENCE NEED SATISFACTION

UILL THE STS PCS IMAGERY, WITH APPROPRIATE GROUND PROCESSING, MEET PROJECTED MCLG
FEUTRTC REQUIREMENTS? '

Hodd ACCURATLEL TS THE SLANT RANGE NITRS PREDICTION MODEL?  IT DOLS NOT RECOGHILGH
DEVRERENT SUNT ANGLES. '

VCHLL LW ey PRS OF FILM (E.G., SO0315) SUBSTANTTIALLY TNCREZ\SE THIE AVERAGE NLITRS?
TATS COULD THPACT SATISFACTION OF 2 MONTH REQUIREMENTS, MAY ALLOW MONO COVLRAGE
O N0N0 REOQUIRENERTS (~30% FILM SAVINGS), AND MAY ALLOW HIGHIER ORBITAL ALTITUDDS.

U THD TYMPACT ON SEARCH LXPLOITATION RESOURCES OF 3 OR MORE S$S7'S PCs
SboTs PRV OYERAR, DACH OoF WILICHT RETURN MUCH REDUNDANT AND CLOUD COVLRED

BYE-120473/78
HANDLE VIA DVERMAL

LT B Jan 99 . T STEERET_HEXAGON 20053 AD - 5 JAN 79

~ Approved for Release: 2017/02/08 C05094762 ™ ™
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TOSEESRELUEXAGO.. 20053

S1SSUES THAT SIOULD RECEIVE DETAILED ANALYSIS THAT WILL NOT BE
ADDRESSED FURTHER IN THIS STUDY CONTINUED):

VAT 1S THE IMPACT ON WEATHER FPORECAST ACCURACY AND PLRFORMANCE OF DMSP-NOT
BratG SYNCHRONIZED WITH THE STS PCS?

A MORE DLTAILED STUDY SHOULD BE PERFORMED TO EXAMINE VARIOUS PARAMETER TRADES
FOR ORBIYTS WITH INCLINATIONS BETWEEN 70° AND 80°. STS LIFE SHOULD BE STUDIED
o DEE'TATIL FOR DIFFERENT APOGEES AND PERIGEES. SUN ANGLE, QUALITY AND CLOSURE
TRADES SHOULD ALSO BE STUDIED IN DETAIL.

VAT 1S THE POTENTIAL FOR TO ALLOW FEWER AND/OR SHORTER STS PCS

FESSLONES?

' A | (b)(1)
- 2-MONTH REQUTIRFEMENTS . . (b)(3)
- OviiRDUL OTHER REQUTREMENTS 10 USC L 424

- AGSIGHNNMENT OF SEARCH REQUIREMENTS IN LOW CONFLICT REGIONS TO
= METYRIC MCSG REQUIREMENTS BEYOND STS PCS CAPABILITIES

BVE 120478/78
; . BANDLE V1IA Byansn
T SECREE-HENAGON 20053 LD - 18 Jan 79

13 Jan 99

Approved for Release: 2017/02/08 C05094762



Approved for Release: 2017/02/08 C05094762 | C '

STORBLJIEYAL .. '

_ (b)(1)

COR REM SR OOF  STHDY (b)(3)

PLAN FOR REMAINDER OF STUDY 10 USC L 424

ACTIVITIES

o) CALIBRATE FOAM AND HSIM
o FURTHER ANALYSIS OF 97°’AND 75° INCLINATION ORBIT- PERFORMANCE
- ANALYSIS OF 14-DAY DURATION PERFORMANCE

- USE OPERATIONAL HEXAGON SIMULATOR (HSIM) FOR ACCURATE
PERFORMANCE PROJECTION

0 ANALYSIS OF 57° INCLINATION ORBIT HX GAP FILLER PERFORMANCE

- PERFORMANCE TRADES FOR DIFFERENT FILM LOADS AND DURATIONS
FFOR CURRENT REQUIREMENTS ONLY

RODUCTS

o] FINAL STUDY BRIETING -4 APRIL 1979*

O FINAL STUDY REPORT 30 APRIL 1979%*

~ Ol MONTH SLIP FROM ORIGINAL PLAN

TSEERELULXAGON BYE 120478-78 .
HANDLE VIA ByiMad
AD - 22 Jan 79

Gl Lys- RV 22 Jan 79 ' B .
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