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Should the NRO acquire an interim system with 
improved imagery response time prior to EOI? 
If so, what is the desired system approach and 
what is to be the funding source? 

'I, 
fince the January ExCom, the NRO field organizations 

have ~:1ounted an extensive investigation and evaluation of 

interim system concepts. Simultaneously, the United States 

Intelligence Board has directed an extensive effort in 

defin~ng the interim system intelligence requirements against 
I 

which! the system concepts could be evaluated. As the interim 
! 

syste~ intelligence requirements took shape, it became 

evide 1t' tbat there were no "quickie" cheap system concepts 

which could satisfy the requirements. 

he NRO analysis of system capabilities versus require

ments did lead to two rather obvious conceptual choices. 

One c1oice is to select one of the special purpose systems 

conce~ved especially for the interim quick response task 

and tb develop it as an addition to the current NRP photo

satellite mix. appears to be the best choice if 

this ~ourse is chosen. In this case, the cos ts of the new 

systei are entirely additive and the system would be obsoleted 

with lhe introduction of a near-real~time system. The other 

choic~ is to develop an interim system which also satisfies 

the n'ar-real-time requirements. The most promising concept 

which falls into this category is the Film Readout GAll1BIT 
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\ _;:! rev u;) • lI ~as the advantage of being based on an existing 

.sy-s-~2~11 v/ticl1 s.llov/s t:s to :ZoI1ec2..st botl1 costs z..;-:c 1_.JC.i.;:01.i,,.-

' 

ance 0ith a high degree of confidence. It has sufficient 

I 
c;;cesr: 1-:->eJ~fo:r•r;--~~ncG to r>eJ~m;it a rGc7~1ctic.n ;;L11 tllo rr~ .. 1rn~·ber of 

G• i"-,--h -1-1.1v1..:::...c-'- a:1d II3XAGOX miss ions requi1·ed and yet, being a 

GAM:O:F variant, it increases the overall GAMBIT proCuct ion 

base. i This provides off-setting costs after IOC wbich make 
I 
i 

.:he ?f,OG concept attractive on a long te.rm basis. In the 
l 

the more expensive interim nea~ rerm, however, it is one of 

concerts evaluated. 

,viewed as a near-real-time system, FROG provides 

essen~ially the same perfor~ance as EOI and provides it 
i 

i 
earlier at a significantly lower cost. However, the EOI 

I 
appea[~s to have several attractive features which no film-

based system can match and is generally thought to be the 

imagefy reconnaissance technique of the future. The EOI 

· -
1

1 " d ~l S . - f. ·~· recnnOLogy program nas progresse. weL .. ystem ae 1n1L1on 
I 

"s "'" k '.:>""1 '.'.'l u with three contra ct ors. . The ?Y-1972 :Judget was ~ ~"· I C ~ ,, "J 

P~es 9 ~ed to cover a possible system development ~o-a~~ad ..,._ l ... "i ~ - ._, 
i 

i 
de cis Lon around the end of CY-197:. Other opt ions we.re 

i 
felt io be less expensive and hence would easily be accom-

111od0tlc v1 "-:-'-· 1 •1 -r;-v_"979 b;_,rlo-et to-"-·~ls 

- - ~te ·:~:::1:·s:s~:m :::ue i••:nt~rwoven with the EOI 

issue,in that we can~ot, within our present budget, afford 

t . L ... - .· p o inLLlate development of both systems unless other NR ,- --_ 
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)rogra ~unding is significantly adjusted. The issue before 

=xcom hen, is whether to initiate development of an interim 

system (probably and proceed with system definition 

of EOI, leading to an early system go-ahead, or whether to keep 

o:Jment of an "intei0 im 11 system (probably FROG) which stands 

a good chance of fulfilling our requirements for the indefinite 

future.I If the first option~-----~ is taken, money for 

~development can be provided within the existing budget 

~ng initiation of EOI system development for about a 

year. ~f the second option (FROG) is taken, money for FROG 
I 

develo1ment will delay system development of EOI for two 

years. !After such a delay it might appear desirable to delay 

furthe~ until FROG results and their impact were evaluated. 
I 

T~is w~uld lead t0 an overall delay of three to four years. 
I 

' 
30I tedhnology would be continued at about the present rate. 

! 
32 .. cltg ~~qt::1d : 

At the January Special ExCom meeting, there was considerable 

discussion of interim systems. It was agreed that a hard look 

~e ta~:

1
t _ a:, :arious approaches including "more of what we a lreaciy 

nave, C 0,J,iB1T and CORONA 6 PACKS, Film Readout GAMBIT and 

As a result, CIA/OSP and SAFSP were asked to 

prepar developmental and programmatic data on the systems 

specifically mentioned at ExCom and on other appropri~ie 

concep-.:s. T;,e NRO field organizations in turn initiated 

contra1
1

tor studies 

effort in-house. 
• , .:, ~ t V: A . 

_· - " t ' 
...... .. _ .. ,11,.: .. .11\ 
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in some cases and in others undertook the 
;•a•.._ 
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fOI1UREX completed its analysis of satellite imagery 
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CONTROL SY STE~ 

I 
needs1for an interim crisis response capability on 12 April 

I 

and t~eir current plans are to submit the resulting require-

ments statement to USIB on 22 April. During the process of 

this analysis, the 
l 

NRO was shown the preliminary COMIREX 

resul{s to provide 
! 

a design basis for the alternative interim 

systeJs. 
! 

follo1
1

s: 

desig1, ers 
I 

Nominal interim requirements are summarized as 

a. Numbers of Critical Situations. System 

should plan for three to five critical situations 

each ear, with perhaps two of these occurring simultaneously, 

b. Access and Duration of Sustained Operations. 

The s stem should have the capability to sustain daily access 

t~ onJ or more widely separated crisis areas (and any associa-
1 

ted wJrning and indications targets) for periods of approxi-
1 

matel~ one month. 
! 

c. Targets Imaged and Capacity. On a daily 

basis, an interim system should be able to image up to 

70 ins;ta l lat ion-sized targets (i.e. , three by three NM). 

In ad ition, it should be able to perform area searches 

totaling 4,000 square nautical miles, and be able to 

search 300 nautical miles of lines of communication 
i 

(assumed to be five nautical miles wide). Stereoscopic 

coverafe is desired, but some monoscopic coverage would 

I be accFptable. 

I 
I 
l 

I 
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~ 

d. Ground Reso 1 ved Distance ( GRD). Imagery 

of in~tallation-type targets should be at a GRD of two 
l 
: 

to thtee feet (one foot or less in infrequent special 
I 

situations). Three to five feet generally would be 

requi d for the search of areas or lines of communication. 

e. Tasking Through Imagery Viewing Times. It 

is desired that an interim system be able to access a 

crisi~ area within 12 hours of initial tasking and that 
i 

withii 12 hours of each imaging pass the data be available 
i 

for i~itial viewing in Washington. 
! 
i 

1n. tbe remainder of the paper a 11 concepts considered 
l 

are ltsted and described. A screening process reduces the · 

numbe l a of concepts to the most promising. Finally, these 
. I 

latter concepts are addressed in terms of photo-satellite 

I 
systei mixes. 

I 

I 
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Desc~iption of Interim System Candidates: 
I 
IThe interim systems considered following the January 
i 

1971 [ExCom meeting are listed and described below. Systems 
i 

spec~fically mentioned at the meeting are marked with an 

asterisk. The others are variants of those mentioned or 

i 
the ~esult of additional proposals. 

* Increased Number of HEXAGONS and GAMBITS 

[
The concept of an increased number of existing systems 

envisions an improved posture for crisis response by pro
vidinlg for a photo reconnaissance satellite on orbit con
tinuo'lusly. This approach provides an overall collection 
capa~ility well in excess of standing requirements. No 
syste' modifications unique to the crisis response role 
would be accomplished. Six HEXAGONs and six GAMBITs 
annually with the current mission durations of thirty days 
and tventy days respectively would yield 300 photo-satellit~ 
days n orbit initially. An early increase in HEXAGON miss ion 
life to 45 days appears reasonable and present development 
will roduce 27-day GAMBITs next year followed by up to 
32-day missions by early 1974, comfortably exceeding a 360 
days i n-orbi t goa 1. 

* CORONA 6-PACK 

he CORONA 6-PACK is based on an initial concept of 
the p esent AGENA vehicle and J-3 24-inch focal length camera 
syster-1 and six scaled down J1IARK VB reentry vehicles. A 
refurbished ATL.4.S booster would be used to accommodate the 

I 

added I payload weight and support a qui ck launch react ion 
time (8-12 hours). This system could be operational in 
24 months but would not achieve the 3-5 foot resolution 

I 
requi~ement. An improved 36-inch focal length camera meeting 
resol~tion requirements could be incorporated with only 
moder~te structural changes and could be operational in 29 
montbp. The plan shown envisions initial operation in 24 
monthp from go-ahead with six systems using the J-3 camera 
followed by a phase-in of the improved camera 18 months later. 

I 

~f\li'\i""'T 
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* GAMBIT 6-PACK 

T~e GAMBIT 6-PACK concept is based on the use of the 
existidg GAll1BIT system modified to employ six smaller reentry 
vehicl1s of Lockheed design. Five of the RV 1 s would be used 
to ret~rn film from the prime camera, the sixth being used 
for thd Astro Position Terrain Camera film and tape recorder 
return .I The additional payload weight with the GA11BIT Ti tan 
IIIB btjoster would result in an inclination penalty versus 
the stdndard GAMBIT (88 vs 110 degrees). There is the 
possib~lity that. this could be off-set by minor booster 
modifidation. Six GAMBIT 6-PACKS annually are envisioned 
to sat~sfy standing surveillance requirements and provide 
added dollection capability for crisis response. 

GAMBIT 3-PACK 

The GAMBIT 3-PACK was an offshoot of the GAMBIT 6-PACK 
effort ~nd is a more straightforward, less complex and per
haps l~ss expensive approach. The configuration would consist 
of the lcurren t GAMBIT system but with three rather than the 
present two MARK V reentry vehicles. The inclination penalty 
from i~creased payload weight as compared to the standard 
GAMBIT !(93 vs 110 degrees) is less than that of the 6-PACK 
and th~ development of a smaller bucket would not be required. 
Like the 6-PACK, six missions per year would be required to 
satisf~ standing requirements and provide added capability 
for cri!sis response" Fewer RV' s would be available for more 
frequeJt data return however (18 versus 30). 

i ' 

HEXAGON VARIANT 

I 
Ofe HEXAGON concept was submitted and others are possible. 

The co~1cept provided envisions the HEXAGON vehicle modified to 
replac+ one of four reentry vehicles with a module containing 
eight ~ARK V RV's and extending the mission lifetime to about 
120 da}s. A possible mission profile would involve HEXi\GON 
searchlsurveillance collection against standing requirements 

BYE-1275-1-71 
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during boui: the first 30 days, using the i:h:cee main RV's, 
followc~ by 90 days in a crisis response mode with eight 
smaller HV's av2.ilable for rapid data return. Proper schedul
ing of if our HEX/\GO~\s/year could result in 120 days of normal 
col le ct[ion and 3 GO days of potential eris is response. A 
variat~on would be to provide for transfer of film between 
main a11Jd crisis RV's on command. Other configurations such 
as repl[acement of tbe four current RV' s with 16 MARK V RV' s 
were co6sidered but not costed. 

~ 
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* FILM READOUT GAMBIT (FROG) 
I 

F:i.lm Readout GAMBIT is based on the existing GA~rnIT 
spacec}aft and booster, the 175-inch focal length R-5 lens 
and th~ minimum modifications necessary to provide longer 
life a~d a quick response readout capability. Readout is 
accompiished by laser scanning film which has been developed 
on boa~d. The resulting analog video signal is transmitted 
directly to a ground station where it can be reconstructed 
into hkrd copy or retransmitted via communication satellite 
to! lfor reconstruction of the hard copy. 

~ 
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Screehing of Candidate Systems: 

The purpose of this section is to describe the 
I 

ratiotiale which led to the selection of the most promising 

I 
appro~ches. The selection process took into consideration 

T 
cost,! development time and performance against the interim 

I 
crisib requirements. A number of supplementary factors 

I 
\ 

were ~onsidered. These included surplus performance 
! 

capab~lity applicable to other requirements, the depth 

to whlch each approach had been studied, and the level of 

I 
confidence in cost, schedule and performance estimates. 

I 
fhe interim system proposals were divided into the 

follo~ing categories to facilitate their evaluation: 

I 
a. Additional Existing Systems 

b. Multiple Reentry Vehicle Variants of 

Existing Systems 

c. Special Purpose Crisis Systems 

d. Readout Version of Existing Systems 

HA.tlD( f \/1.a. 

In 
I 

will riot 

in debth 

order to avoid repetition, the most promising concepts 

be discussed in detail here since they are discussed 

in the next section. 

Additional Existing Systems 

~ny concept for achieving a crisis response capability 
from ~hoto-satellites must be predicated on additional col
lecti~n capability, timely availability of a suitable system 
on orbit and rapid, frequent imagery return. Additional 
existing· systems, such as the six HEXAGONs/six GAMBITs mix 
descrLbed in the previous section, would provide enhanced 

~ 
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EXCLUDED FROM >.UTOMAl!C REGRADING 

COPY---,-__ o,_~_COPlf S 

PAGE 10 Of 6 0 "GCS 

Approved for Release: 2021/04/08 C05096641 



HANOL[ VIA 

Approved for Release: 2021/04/08 C05096641 

I 
colle~tion capacity and on-orbit availability. At the 
time bf any given crisis, available capability would be 
limit~d by the system then on orbit. HEXAGON and GAMBIT 
are n~t well suited to a crisis role. especially with 
regar~ to daily imagery return, nor ~re they amenable to 
quick\ launch react ion to supplement expended on-orbit 
capab~lity. The decision to return reentry vehicles · 
early! to provide timely crisis imagery would always have 
to be! weighed against the impact on standing require
ments! collection in terms of mission film wastageo The 
unit posts of GAMBIT and particularly HEXAGON are high_ 
versu~ the useful crisis capability gained. More detailed 
consi~erations as to performance, cost and crisis require
ments! satisfaction could be presented; however, it is 
evide~t that this approach is not a viable option. 

' 
1 

11ul ti Reentry Vehicle 
[ Variafions of Existing Systems 

I 
This category of candidates includes 6-PACK ,nd 

3-PAC* GAMBIT,~ HEXAGON variant, 6-PACK CORONA and l I 
GAMBIT and HEXAGON candidates would represent modifications 
to ontgoing operational srstems whic~ would enhance crisis ' 
respo~se. The CORONA and_ !candidates would represent 
add on systems dedicated to crisis response. 

I 
The GAMBIT 6-PACK achieves some improvement over the 

curre~t configuration with regard to crisis data returno 
A posiible annual mix would consist of fnur 45-day 
HEXAG¢Ns and six 27-day GAMBITs yieldinb near continuous 
satelJlite days on orbit. HEXAGON would expend 30 days each 
quart~r (120 days/yr) on standing search/surveillance 
requiiements leaving 15 days/quarter (60 days/year) 
avail~ble for ~risis cover~ge. GAMBIT collection against . 
stand~ng surveillance requirements each quarter would require 
20 da~s/quarter (80 days/year) leaving 82 days a year available 
for c~isis coverage. The 142 days available for crises 
would/appear rather favorable on the basis of 3-5 situations 
per y~ar of up to 30 days duration each. When analyzed in 
terms Jof a given crisis occurrence, however, a different 
aspec~ emergeso A best case would be a crisis breakout at 
the s~art of a GAMBIT mission. The entire mission could be 
<levot~d to crisis cove1·age without impacting normal collection 
and a~l resolution requirements would be met. Daily imagery 
retur~, however, could only be effected for five days with 
consi1erable film wastage. GAMBIT is also somewhat limited 
in area coverage and in repetitive access capabilityo A worst 
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case ~ould involve a crisis breakout at thG start of a 
HEXAdON mission. While the film on board could yield 
up toi 15 days of crisis coverage without affecting normal 
colle:ction, only four RV's would be available for film 
recovery. Daily imagery return could therefore be effected 
for o~ly four days, and then only with severe impact on 
n~rm~l collection due to early mission termination and 
film_rastage. HEXAGON_would not meet !h~ hi~her resolution, 
requirements although its access capability is somewhat 
betteir than GAMBIT. 

Is· ·1 ·ct t· 1 t 1·, t· · ~ -: imi ar consi era ions app y o a i~e. op ion invoLving 
a GAM~IT 3-PACK with the exception that significantly fewer 
GAMBIIT RV's would be available for rapid data return. 

fhe 3 or 6-PACK modification to GAMBIT is considered 
to be well conceived and costed. The 3-PACK carries less 
cost ~nd risk bGcause no new RV development is required. 
It isl interesting to note that the cost of providing 18 
GAil'IBiiT RV's per year using the 3-PACK would cost more than 
attai~ing the same end with nine of the present systems 
~ecau~e unit costs are reduced as the production rate is 
incre2.sed. 

I . 
[I'he HEXAGON Variant initially appears attractive 

because of the larger number of crisis collection days 
avail~ble and the apparent low cost. Four missions/year 
wou ldl yield 360 potent ia 1 crisis collect ion days on orbit, 
howev;er, the currently planned reduction to three HEXAGONs/ 
year ~n-FY-1975 and subsequent years would require additional 
syste~s with attendant cost increases if this capability 
were Ito be maintained. Assuming a HEXAGON Variant on orbit 
at th~ time of crisis breakout, considerable time and area 
cover~ge would be possible. The 8 RV's, however, would 
permi!t only 8 daily imagery returns, fol lowing which the 
crisi~ capability would be expended. System failures 
wouldl1 result in a loss of both normal and crisis collec-
tion capability since additional capability in the form 
of ad~itional systems is not provided. The concept would 
intro~uce additional complexity into a film path whose 
develbpment 11as had a history of difficulty. HEXAGON has 
yet t~ be proven on orbit in its present configuration. 

~rom the foregoing discussion, it is evident that the 
HEXAGON and GAMBIT candidates might provide adequate crisis 
cover~ge for historical purposes, but would be quite limited 
in prbviding timely repetitive imagery return which could 
affec~ national decisions during a crisis period. 
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rfhe CORG:r~.A 6-PACK and candidates offer cons id-' ~--~ 

erabl~ crisis performance advantages over the other options 
discubsed in this section. Both would have an 8-12 hour 
quick! launch react ion capability giving considerable f lexi-

1 

bilit~ with regard to optimum orbit selection and consid-
eratibn of weather conditions in the target area. Since 
they·~re dedicated crisis systems, crisis collection and 
rapid! imagery returq. would be accomplished without impact 
on th~ normal collection activities. A bonus effect 
wouldi be their capability to provide backup to HEXAGON 
and Gti\AIBIT in the event of svstem failures and/or sDecial 
collebtion contingencies. I 

I The CORONA 6-PA CK would 
~0~1~-1~-e-r~i -a-s~i_m_l~.L_a_r_o_p_~ti_o_1_1_a~t~a--s-o~mewha t degraded le ve 1 due to 

the f~wer nnm1,er of RV's. Both systems could operate for 
up to~ I per launch with less frequent data return. 
Coverfge and access aspects of the performance of both 
systems would be quite favorable. The ~~~~camera and 
the nbw camera variant of the CORONA G-PACK would meet a 11 
resoltition requirements save ~e foot requirement for 
precire identification. The L___Jaud CORONA systems are 
based

1 
primarily on existing and proven components. As film 

return systems they can be regarded as totally conventional 
in thbir approach and completely amenable with past opera
tiona~ experience. It is clear that some development risks, 
howev[r, are involved; the scaled down RV's, camera systems, 
AGENA vehicle modifications and system integration being 
cases in point. Performance characteristics would fall 
short of providing imagery for viewing within twelve hours 
of ac uisition. Additive costs of these systems are rela
tivelV high, but are comparable to other candidates such 
as thj 6-PACK GAMBIT. While neither 6-PACK CORONA nor 

~---were selected as preferred approaches, their combina
tion tf coverage and cost make them ruore attractive than 
the G[IIIBIT and HEXAGON candidates. 

Special Purpose Crisis Systems 

his category includes 
The ft rs t two we re e l i mi na t e~d~~f-r_o_1-,1~f_u_1_' t~h_e_r_c_o_n_s_i_· d~e_r_a_t_i_· _o_n __ ~ 

durink the screening process. The rationale for that decision 
will ~e summarized here. Since~---~~was selected, a 
detai~ed discussion of it is in the section on selected concepts. 

I 
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Readout Version of Existing Systems 

The Fi 1111 Readout GAMBIT (FROG) is the only concept 
considered under this category. It is discussed in the 
next section. 
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Seledted Concepts: 

The most promising interim system choices are 

desc~ibed below with emphasis on how they fit into the 
I 

overa!11 NRO photo-satellite mix. 
I 
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FROG 

IDescription: This option results in a first launch 

I 
30 months from go-ahead. Costs are predicated on a launch 

I 
rate 6f 2,8 per year which typically results in two systems 

I 

on orlpit. GAAIBIT and possibly HEXAGON would phase down to 
' I 

two launches each per year following FROG IOC. 
i 
I 
¢osts: (Assuming 1 May go-ahead. By delaying until 
' I 

$108 1 Augtlst, FY-72 costs are reduced to million.) 
' 
\ 

Fis ca 1 Year 71 72 73 74 75 76 77 Total 
I 

Nori....: Re currino-, b 7.5 100.5 52.6 4.5 0 0 0 
i 

Redurring 0 33.6 72.4 
I 

96.S 101. 5 103.1 102.9 

I 
To~al 7,5 134.1 125. 0 101. 3 101. 5 103. l 102.9 

I 
The per vehicle launched cost is $36,7 million. 

Performance: A system of two on-orbit FROGs would be 
I 

able to meet a high percentage of the nominal interim crisis 

rospo1se requirements. Furthermore, such a system, particu

larly /when not fully engaged in responding to fast-breaking 

I 
situations, would be able to collect effectively against 

I 
I 

the wdrld-wide warning and indications target set, a major 
I ' 

task Jf the near-reaJ.-time requirements. 

l
lhe estimated performance of a two-spacecraft system 

would be as follows: 

a. Number of Critical Situations: The system 

would greatly exceed the requirement (three to five 

situa ions per year). It w-m1ld have the capability 

165.1 

510,3 

675.4 
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to pefform on a daily basis against several concurrent 
! 

criti~al situations, being limited primarily by film 
I 

capac~ty and readout rates. 

•I· b. Access and Duration of Sustained Operations. 

The s~stem would be able to sustain the required daily 

I access to one or more widely separated crisis areas for 
I 

perio~s of any duration, not just the required one month. 
I 
I 

Norma~ly the system should also be able to collect a 

. fi f satis·actorv sample o crisis-associated warning and ! ~ 

indicltions imagery. It might fall short in this category, 

howev~r, if collection against multiple crisis areas 

requi}ed that both spacecraft be placed in daily repeating· 
! 

orbits. 

I 
c. Targets Imaged and Capacity. The system 

normaily should be able to satisfy the r~quirement for 
l 

dailylsearch of areas totaling up to 4000 square nautical 
I 

I 
milesl Some difficulty might be encountered in accom-

j 
plish~ng the required daily search of lines of co~nuni-

catioh totaling up to 300 nautica: miles in length. 
I 
! 

How w~ll the system performed in this category would be 
I 

largety a function of the length and orientation of the 

linesiof communications and their proximity to the area 

and iistallation targets. In the worst case, it should 

I take mo more than two days to provide complete coverage. 
I 

coma, "o BYE- 12 7 54 - 71 
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Most of the installation-type targets located near 

or within a crisis area could be accessed on the required 

I 
dailyibasis, but it might not be possible to frame every 

I 
! 

seleCfed target in cases where target concentrations 

cause'.tasking conflicts. Addition of the pitch agility 

capability would alleviate this problem. At worst, however, 

I nearly all of the designated installation-type targets 

i 
shoul~ be frameable every other day and the highest priority 

I 
targets on a daily basis. In addition, stereoscopic 

I 
I 

coverage could be provided on selected targets. 
! 

. d. Ground Resolved Distance (GRD) . The potentia 1 

colle~tion capabilities listed above would be achieved at 

the r$quired GRD's of two to three feet for the surveillance 

of in~tallations, and three to five feet for search of 
I 

areas1and lines of communication. Under the special circum-

1 

stances requiring a one-foot or less capability for the 
I 
I 

preci$e identification of equipment types, a FROG spacecraft 
I 

could/be maneuvered into an orbit with a lowered perigee, 

and tien be returned to its norma~ orbit. 
I 
i 

Such an adjust-

ment tould be performed several times during the one-year 

I spacerraft lifetime. 
I 

I 
i 
I 

I 
I 

Through 

shoulJ 

lish 1 

e. Tasking Through Imagery Viewing Times. 

its orbit-adjust capability, a FROG spacecraft 

normally be able to access a crisis area and estab-

one-day repeating access cycle within 24 hours from~-
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initial tasking. On the basis of a random crisis loca-

tion and random spacecraft positions, the average minimum 
! . 

I 
time ~etween initial tasking and initial access for either 

I 

space~raft is near the required 12 hours (less if the 

space~raft with most timely access were always selected). 

Afterl daily access is achieved, the response times 

(imag~ng through initial viewing at Washington) should 

i 
rangel between 2.5 and 13.0 hours depending on the location 

of th~ crisis area relative to the New Boston readout 

station. This time range would satisfy the normal required 

12-hoµr response time. More rapid response times could 

be attained by adding a readout station and using a Defense' 

Sateliite Communications System II data link to Washington. 
. I 

Piscussion: The FROG development is well understood 

since I it was studied extensively in 1965-66 and then 

studi~d again starting in November 1970. It is based on 
I 

an existing spacecraft and optical system. As a result, 
I 

I the C(!)St, schedule and performance of FROG can be predicted 
I 

with high confidence. 
! 
I 

FROG generally meets or exceeds the nominal stated 
I 

interim system requirements, and in addition, it performs i , 
very tell against the full near-real-time requirements. 

I 
Accorcuing-ly, 

I 
its development would not only provide an 

system but would also allow time for further 

1°6 SE'1 PE"I. ur t, ii--
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I 
refin~ment of the EOI design to the point where it would 

clearly be able to replace an existing system. We believe 
I 

that to be cost-effective, future systems should supplant 

existing systems from the overall systems mix. 
I 
I 
! 

The FROG itself has the advantage of several growth 

I 
modes. The basic FROG film readout approach technique 

could be part of a hybrid film return - film readout 

syste11 which would provide VHR photography from low (90 NtI) 

altit de and then orbit adjust to a higher altitude to 
! 

operaie as a near-real-time film readout system. The 
I 

FROG honcept also has a growth path where the film readout 

modull is replaced with the tape storage camera. 
, I 

I 
In view of the obvious desirability of introducing 

new s}stems which supplant existing systPms, the growth plan ' -) 

I 
in whtch EOI would be designed to grow into a near-real-time 

I 
area foverage/search system replacing HEXAGON and in which 

' FROG would grow to a VHR capability replacing GAMBIT is 
I 

_avert attractive approach. 

~ince FROG has considerable excess capability above 

tl . It . t . t . t d th . ' 1e in erim sys .em requiremen s, 1 can re uce e requireo 
! 

GAMBI'l' launches to two per year. 

rince FROG is a modified GAMBIT spacecraft, the 

de let ion 

I per y~ar 

of two GAMBITs while adding three (2.8) FROGs 

results in a cost off-set. The two GAMBIT deletion 

l ' 

I 
' CONTROL HO BYE- 12 7 54- 71 
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avc~ds $30 millio11 pe1-- year i11 ? ... !-76 ai1d FY-77 a11d so:~e\vb.at 

less in earlier years. 
I 

Thus, over the five-year period 

of ?Y-1973 through FY-1977, the cost off-set resulting 

fro~ FROG is e~timat@d to h@ $1SO to $200 million again~t 

the stimated FY-1971 through FY-1977 cost of $675 million. 

Based on its performance, FROG could also reduce 
! 

HEX-~.iGON launches to two per year with an apparent added 
' ' poteftial for cost off-set. It is uncertain if such a 

coc~ba of action is desirable, however, since much of the 
i 

cost 1 avoidance would probably be lost in increased HEXAGON 
l 

unit, costs and the impact of an occasional HEXAGON system 
l 

failure would be severe. 

[ It should be noted that the FROG schedule quoted 

here~n is 30 months to IOC. The pacing item is the optical 
I 

syst~m schedule which in turn is based on no manpower 

buil}up at Eastman Kodak. SAFSP has estimated that the 

scheclule could be shortened four to six months if Eastman 

I 
Kodaf were to add the necessary manpower. 

IThe obvious disadvantage of this mix is the high cost 
i 

in t lile near years, $108 mil lion il1 FY-1972, $ l30 mil lion 
i 

in FY-1973 and $102 million in FY-1974 (assuming l August 
I 

go-a~ead). However, the savings resulting from reducing 
I 

to t,to GAMBITs per year partially off-sets th~. FROG recurring 
I 

costJ resulting in a net annual recurring cost of about 
I 

$40 dillion after FY-1974. 
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