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1 6 JUL 1969 

MEMORANDUM FOR Comptroller, National ReconnaissancP 
Office 

SUBJECT FY 70 Fina.ncial Program for Electro­
Optical Imaging 

1. Submitted herewith is the subject Program including 
cost projections through FY 75. 

2. This document details The Program Plan with a four­
year cycle to Initial Operational Capability. The elements of the 
Plan and the costs are as discussed with the Director, National 
Reconnaissance Office on 16 May 1969 Detailed discussions 
have b(':en held with contractors, and schedule and cost estimates 
were generated for each itetn as well as -for the overall plan. 

3. The FY 71 through 75 cost data have b, en developed 
as upper limit budgPtary esti1nates. The syste111 ,,evelopment 

, .. costs are based on -.costing separately each of the .najor sub­
system elements. The total system as compiled in this way 
has been compared with actual cost experience on current 
satellite reconnaissance systen1s. 

4. An essential feature of the overall acquisition plan 
discussed in the attached docun1ents i,i":" the competitive sys tern 
definition phase to be conducted during FY 70. The program 
funding for FY 70 will permit detailed systPm design (on a 
competitive basis) during FY 70. Thtrefol.c, by the end of 
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SUBJECT: FY 70 Financial Program for Electro-Optical Imaging 

FY 70 and prior to t\-e final selection of contractor teams, credible 
program and cost da•a will be available. 

5. This FY 70 Financial Program submission is intended 
as an alternativ<> t0 tLe Electro-Optical Imaging portion of the 
May 1969 CIA submi;sion for Applied Research/Advanced 
Technology (BYE-6414-69). However, the STX, STX Readout, 
and ·viuicon portions of the May 1969 plan remain unchanged and 
therefoie ure not included in this alternative submission. The 
FY 70 funding required in these categories is as follows: 

STX Sensor 

STX Readout 

Return Beam Vidicon 

~ __ 6_._~The total FY 70 funding requested in this submission 
is I l The three line items mentioned above will requ.ire 

an additiona =-~~for an FY 70 total of~---~ The~---~ 
of initial F'Y 70 releases (BYE-12934-69) applies against this 
total F'Y 70 requirerr,ent, leaving an additional I !needed 
for FY 70. . · · 

7. Work is continuing to refine the plans, and changes 
will }'ore incorporated as they evolve. 

Att: FY 70 Financial Program 
for Electro-Optical Imaging 

cc: D/NRO 
DD/NRO 

ComptroHer 
Directorate of 

Sciebce and Technology 
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SUBJECT: FY 70 Financial Prograrn for Electro-Optical Imaging 

Distribution: 

& 2 - Addressee 
3 - D/NRO · 
4 - DD/NRO 
5 - DD/S&T 
6 - Compt/S&T 
7 - Compt/S& T 
8 - D/OSP 
9 - DD/OSP 

10 - C/D&AD/OSP 
11 - C/ASB/D&.AD/OSP 
12 - C/PAD/OSP 
13 - C/PPBB/OSP 
14 - ASE chro-no 
15 - RB/OSP 
16 - RB/S&T 
l7- RB/S&T 
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ELF:CTRO-OPTICAL llviAGING 

FY 70 FINANCIAL PROGRAM 

I. INTRODUCTION 

The Progr_am objective is to develop a reconnaissance 
satellite providing a continuous and timely flow of imagery to 
the Intelligence Communi.Ry. Strategic intelligenc(• application., 
include improved efficiency ?nd flexibility in target surveillance, 
strategic warning /indications support, and crisis ·nanagement 
support. 

Key technology has been developed to the pJint that 
specific system design can begin. The Program looks to 
System Definition in FY 70, System Development in FY 71-73, 
and first launch in FY 74. The Master Schedule is shown in 
Appendix I. System performance goals are summarized in 
Appendix II. 

Detailed definitive proposals have been received for 
three of the four solid state transducers, and two specific 
proposals for an opt;cal design and fabrication program have 
also be~n prepared. Extensive discussions have been conducted 
with appropriate contractors concerning system definition and 
total program costs and schedules. Each major svstem element 
has been examined, including principal subsystem; for the 
imaging satellite, the relay satellite, the ground 1 eceiving 
facility, and the gro..ind operations /processing facility. 

The preliminary system concept co1nprises three 1najor 
elements - the in.aging satellite, two synchronous relay 
satellites, and CONUS ground facilities. The imaging satellite 
will providr con ti m1011'S ,n-orbit availability with ·minimum life 
expectancy~-----~ The relays wl.11 provide continuous 
comIUunications capability between the imaging satellite and 
ground facilities. The latter will deliver near real-time readout. 
Alternate system concepts (store/forward and store/relay config­
urations) have been studied. They will be preserved as options 
until all major subsystems have been carefully evaluated in a 
systems context and final engineering trade-off studies can be made. 

~ 
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SUBJECT: Electro-Optical Imaging FY 70 Financial Program 

II. PROGRAM PLAN 

The Electro-Optical Imaging Progr;,m is laid out in four 
phases: 

Technology Phase, FY 67 - FY 69 

System I'eiinil:ion Phase, ry 70 

System Development Phase, ;;y 71 - ~?Y 73 

Initial Operational Phase, FY 74 

A. Technology Phase 

For the past three years, th'e Program has been in the 
Technology Phase. The strategy has been to push the state-of­
the-art in key areas and to maintain parallel effo1 ts to insure 
that viable options are available at critical points in the Program. 
Thus at the present, it is possible to select the solid state array 
transducers as the cctndidates for System Definition. Similarly, 
work in optics, data handling, image reconstruction, and 
engineering studies has been phased to allow an orderly definition 
and selection of subsystems to proceed.· 

B. System Defini :ion Phase 

This phase is detailed by category in the FY 70 Financial 
Plan, below, and presented graphically in Appendix III. The 
overall objective of the FY 70 Program Plan is to develop the 
design, schedule, and cost data necessary to support a detailed 
program review prior to committing to system development. The 
FY 70 cost of achieving this objective ~ill be less than five percent 
oi the total system development cost. In order to preserve a 
con1petitive posture until definitive cost and Program data can be 
developed, at least two contractor teams for each major system 
element will be carried through the FY 70 System Definition, 
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SUBJECT: Electro -Imaging FY 70 Fin2.,1cial Pro?ram 

Because the initial system definition work is required 
to select the overall. concept, it is planned that su:)system tasks 
will be phased to conduct analyses and order long--lead equipment 
first. After the selection of key parameters such as altitude, 
specific designs wili. be started, and all activities will be focused 
in support of detailed system definition. 

The Syster:n Definition Program will consiEt of the 
following rnajor elements: 

1. J_maging Satellite 

a. Imaging Satellite - System Definition 
RFP's to five contractors, preliminary design by three, 
detailed design by two (selection of one to be rnade in 
FY 71); 

b. Transducers - Prototyp:~ design, 
fabrication, and test of three of the four solid state 
arrays (selection of one to be made late in FY 70); 

c. Transducer Evaluation Facility -
-Design and fabrication for use in the engineering 
development program; 

d. Tele scope - De sign, fabrication of 
prototype op:.ical elements, and interface Etudies by 
two contractors; 

e. Digital Tape Recorder - CornpletiQn 
of breadboard; 

£.~----------~ Analysis, 
design, and prototype fabrication; 

g. RF Power L1be - Analysis, design, 
and breadboard. 

Approved for Release: 2021/04/08 C05104687 
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SUBJECT: Electro-Optical Imaging FY 70 Finar,cial Program 

2. Relay Satellite 

Six n1onth government configuration study and 
Systern Definition Studies by two contractors. It is 
anticipated, ihat the basic spacecraft design generated 
on other prcgrams can be utilized, and the primary 
effort will be in the payload area. 

3. Operations /Processing Facility 

a. Facility - System Definition RFP's 
to four cont1·actor s, selection of two, and ten rnonths 
design and breadboard/test; 

b. Image Processing - Analysis and 
eight months laboratory tests. 

Based on the foregoing, the System Development Phase 
will take approximately three years. Schedule Milestones arc 
shown in Appendix I. It is now premature to specify the 
contractual relationships that should be utilized. However, 
contingent upon results of the System Definition Phase, current 
thinking calls for three prirne contractors, one for each of the 
rnain system segrn.ents - imaging satellite, relay satellite, and 
operations/process,ng facility. The imaging contractor would 
have responsibility for overall systern integratio:.. 

III. FY 70 FINANCIAL PROGRAM 

The summary of the Financial Plan is submitted on the 
following page. Supplementary projections, FY 71 - FY 75, are 
attached. A breakdown of nonrecurring/recurring costs, which 
form the basis for the FY 71 - FY 75 spread, is confained in 
Appendix IV. The estimates include procurement of~----~ 
imaging sateliites, three relay satellites (including one reserve), 
the necessary ground facilities (r::!ceiving facility and operations/ 

I processing fac.ilitvl.l 
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I'Y 70 FINANCIA u PROGRAM RECOMMENDA rIONS FOR 

ELECTRO-OPTICAL IMAGING PROGP.AM 

SUMMAHY 

I. IMAGING SATELLITE 

A. System Defhition (incluc:!:,,6 RF ground 
receiving equipment design) 

1. Phase I 

2. Phase II 

B. Transducers 

C. Transducer Evaluation Facility 

D. Telescope 

E. Digital Tape Recorder 

F. 

G. RF Power Tube 

TOTAI 

,--II. RELAY SATELLITE 

III. OPERATIONS/PROCESSING FACILITY 

A. System Definition (including design and 
breadboard) 

B. Image Processing Techniques 

TOTAL 

TOTAL - FY 70 

TOP fWG:iFI 

($ millions) 
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FY 70 FINANCIAL PROGRAM REC'OMMENf,ATIONS 

ELECTRO-OPTICAL IMAGING PROGRAM 

I. IMAGING SATELLITE 

A. System Definition 

1. Phase I 

Phase I will occur during the fh st half of ,'Y 70. 
RFP's will be sent to the five candidate contracto1·s in early 
FY 70. Before the end of first quarter, three will be 
selected to define alter1.ative overall system configurations 
within general system specifications and to develop prelim­
ina, y design concepts for those configurations. This work 
will include the following tasks: 

a, Identi!:ication of the major subsystems in 
each of the system segments of the systerri config­
uration. 

b. Identification of the functional requirements 
for each major subsystem. 

c. Identification of the major trade-offs between 
the controlling subsystems. 

d. Determination of technology boundaries which 
constrain the preliminary design trade-offs. 

e. Formulation of performance estimates for 
each of the system segments and major subsystems 
of the system configuration. 

f. Estimate of the performance, cost, develop­
me.nt schedule, technical risk, reliability, and 
;;rowth potential of the systerri configuration. 

The initial effort will be examination of overall system 
concepts to determine altitudes to be used, types of orbits, 

($ million5) 

D 
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SUBJECT: FY 70 l'inancial Prog_ram Recommen-:lations 

numbers of satellit.-s, and other key parameters which 
will define o·,e rall ,, ystern capability. A complete analysis 
will be m.adc of the implementation and deploynwnt plan 
for the electro-opti..:al imaging system. A detai,ed review 
will be made of this work, and one system concept will be 
selected . 

..,.,lie contractors will then define alternative in1aging 
satellite and RF rer.eiving facility configurations, including 
subsysteir,.J, within ·,:he constraints of their EOI systern 
configurations. Ea,;h contractor will submit a preferred 
imaging satellite ccnfigu ration candidate for detailed de sign 
during Phase II. Tne selectio:i. criteria will be based on 
factors indudi.ng performance, technical risk, cost, 
schedule, reliability, and growth capability. 

2. Phase I~ 

Based on firm specifications for the selected config­
uration from Phase I, two of the three contractors will be 
selected to develop a specific imaging satellite and RF 
ground facility design. These will be in sufficient detail, 
including equipment and interface specifications, to 
establish a firrn and realistic system baseline. Planning 
shall be focused to permit initiation of a well-defined develop­
ment program earl:, in FY 71. Drawings and dor.umentation 
shall be sufficient b conduct a system PDR in e. rly FY 71. 

, .. All subsystems and subcontractors shall also be identified in 
detail. Alternate transducers will be considered until the 
end of Phase II since there are no rnajor system consequences 
frorn the specific selection. Contractor submissions will 
include firm cost/schedule proposals for imaging satellite 
development. 

B. Transducers 

The FY 69 Technology Prograrn included study and 
breadboard activities on four alternative· solid state array 
transducers: 

D 

D 
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SUBJECT: FY 70 Financial Program Recommenrlz.tions 

activities were start ~d later in FY 69 and lag the other 
two programs, but p.'.ans include jnrreased effort to 
improve the schedule,. 

Prototype de,·elopment, fabrication, and t-~st programs 
will be conducted in FY 70 for three of the four solid state 
transducers. 

The prototype arrays will include a minimum of 
~-~photosensitive elements and all associated on-board 
readout and processing electronics. The design, fabri­
cation, and packaging of the prototype devices will be 
consistent with the rrc,quirements for flight hardw2 re. Each 
of the prototypes will be thoroughly i:estt,J for all impor­
tant characteristics. In addition, the practical ir,1aging 
properties of these devices will be evaluated in a quantita­
tive sense. Prototype fabrication and test programs will 
be supported by engineering design analysis and fabri­
cation technology development programs. The objective 
of this activity is to >btain sufficient quantitative ;pecifi­
cation and performai ce information, along with snpporting 
engineering· feasibili, y infonnation, so that one of the 
tranic;ducers can be selected by late FY 70 for system 
development. 

The prototype device development activities will 
be closely coordinated with spacecraft data-link and optical 
system de sign studies. Particular emphasis will be placed 
on definition of the interfaces between the solid state 
transducers and the closely related vehicle subsystems. 
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SUBJECT: FY 70 Fhancial Program Recommenc·ations 

C. Transducer Evaluation Facilif:y 

A test facility for evaluation of tra11sducer prototypes 
will be designed and fabricated during FY 70. It will enable 
all caT'didate transdu,:ers to be tested and evaluafod under 
identical conditions. The facility will include a s:mulated 
ground scene, appro:,iriate optical -,ysterns, and a breadboard 
data processing /ima ;e reconstructio!"l ~ystem. The data 
processing and imag·, reconstruction portions of t :iis test 
facility are not intended to function as it ,;round fa:ility proto­
type but, rather, will be specifically designed to ,neet the 
specific objectives of transducer imaging testing. 

D. Telescope 

Studies of the optics required by an EOI System 
have been conducted in FY 69. Tasks in FY 70 wi.11 include 
system design and fabrication and testing of elem..!nts. 
Analysis will be undertaken to identify interface require­
ments and to provide inputs to the system development effort. 
Detailed study will include image motion compensation, 
focusing, filters, mass properties, and thermal control 
tolerances. 

E. Digital Tape Recorder 

Design and development will be initiated ii, FY 70 on 
, .. a breadboard digital tape recorder. The current concept is 

that four recorders and one backup unit may be used if 
de sired to store the formatted serial data from the transducer 
prior to transmission. Techniques developed here will also 
be used for the necessary wide bandwidth digital tape 
recorders required at the various ground sites, (The 
question of storage backup will be resolved during the 
System Definition Phase.) ., 

~ 
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SUBJECT: FY 70 Financial Program P.::commen<lations 

G. RF Power Tube 

The imaging satellite to relay satellite data link 
requires wide-band transmission capability. The frequency 
bands under consideration are in the region fromL_ ___ _ 
I I An analysis of the requirements 
will provide preliminary specifications, and a breadboard 
and engineering model will be fabricated. Laboratory 
testing will be conducted to produce data for the design of 
prototype /flight units. 

TOTAL - IMAGING SATELLITE 

II. RELAY SATE LI 1TE 

The critical relay satellite requirements will be 
examined by a government study in early FY 70. The 
results of that study and of communication link analyses 
conducted in Phase I of the imaging satellite work will 
be used to issue RFP's and to choose .t_wo contractors to 
work during the final half of FY 70 on developing prelim­
inary de sign within overall system specifications. 

TOTAL - RELAY SATELLITE 
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SUBJECT; FY 70 F,nancial Program Recon1menc'ations 

III, OPERATIONS/FROCESSING FACILITY 

A. System Definition 

Preliminar:y ,:!esign concepts will be developed for 
the facilities and sys;em definition RFP's issued 'nearly 
FY 70. Two contrac;ors will be :s.:.:2cted by the end of the 
first quarter to begir detailed prelirni_y,,,_ry design and 
breadboard/test worJ:. The work will include definition 
of the equipment and interface specificat:::ms, De 3igns 
will be in sufficient -·Jetail to enable development '".'Ork to 
be initiated in early ~J'Y 71 by one selected contractor. -

B. Image Processing Techniques 

Image processing as used in this context applies to 
all those image data handling functions which affect image 
quality and to those system characteristics that c0ntribute 
to estimation of system performance. Those functions 
include the following areas: 

1. Video Signal Formatting 

2, Signal Processing 

3. Videc Data Storage 

4. Image Reconstruction 

5. Two Dimensional Image Data Processing 

The FY 70 Program Plan for this area of activity is 
divided into two tasks. The fir st is preliminary de sign 
activity with the objective of identifying the major trade-offs 
available in image data handling between the ground facility 
and the i=agiLg satellite, A major purtior, 0£ the effort will 
be concerned with developing the appropriate methodology for 
characterizing the performance of the image data handling 
subsystems so that quantitative trade -off studies ca.n be 
conducted, 

~~-",,,---
.1 vr: -~ 
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SUBJECT: FY 70 Financial Program Recommem'.ations 

The second task area is concerned with th-)se 
ground facility data handling functions which are (•ssentially 
independent of the p2.rticular imaging satcll.ite cor,figuration. 
This task will be concerned with developing alterr,ative 
approaches to the vi,1eo data storage iunction and the image 
reconstruction function. In addition, the feasibility of 
mechanizing general .zed two dirr.c:-_donal image rrocessing 
will be studied. 

TOTAL - GF.OUND FACILITIES 

TOTAL - EOI - FY 70 

~ ,-, ~ ·_ i' 
IVI -~ 
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DEVELOPMENT PROGRAM 

Imagin,; Satellite 

Nonrecurring, 

Relay Satellite 

COST PROJECTION FY 71 - FY 75 

ELECTRO-OPTICAL IMAGING PROGRAM 
($ millions) 

FY 71 FY 72 FY '/3 FY 74 FY 7~ TOTAL 

Nonrecurring, plus three flight 
units, including one backup 

Ground Facilities 

Non 1:~curring 

TOTAL 

OPERATIONS 

Launcl\. Support, plus 
operations ~----

FOLLOW-ON PROCUREMENT 

Launch Vehide/LVI costs are not shown since it is assumed that they will be budgeted and funded by 
SAFSP. The costs are estimated at[Ospread FY 72 through FY 75. · 
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Milesto:1es 

Imaging 
Sate 11 ite (IS) 

Relay 
Satell\te (RS) 
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ELECTRO-OPTICAL IMAGING PROGRAM 

MASTER SCHEDULE 

FY70 I FY 71 FY 72 
IS Hrdw. Order Launch' System 
Go-Ahead<:7 v7Veh. 'v CDR 

t. I' :J.~AJrrdw 
H dw Go-Ahead Go-Ahead 

~yst. Def. 

Prelim Des ig / 
Detail Design 

I 

I FY 73 FY 74 
Ops F Launch 

IOC 1? v' IS #1 
lU 
Launch 2 

RS 

l -·-------'-------'-----~ 
Satellite Develonment 8. Fabrication 

Comnonent Development & Fabrication 

I 

!Quall Assy & 7'est ! Launch #1 
'zy - ~ 

Syst. Def. j 

Study/Prehm I Detail l 
Design. Design 

j I Sat Develop 

brication 

I 
I ! 

I 

I 

I 

,~ 1 , est I' Launch (2) 
L-1 IQual , V(Aug/Sep 7 ) 

.,.'._,Operatio_ns / i""Pi'elTrrj. Svst \ IAssv 1.., Test & C/CTJ 

~recessing • Desig~ D f I 
crJFac1l1ty (Ops F) :--e_

8
..,;
1
+--e-!. !------''-----, !I Ops F roe ! I l~n~

0

,

0 

;l;,.!,n~&-'D"-e"-v::_;e[/~o=p~l~~~~r~LQ 10=!=====~,J· z (July 73) 

r··1 

'': 1 
... .:.; 
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EOI PROGRAM 

SYSTEM PERFORMANCE GOALS 

RESOLUTIO!'-i 

FRAME SIZE 

ACCESS SWATH 

FRAMES/DAY 

SATELLITE LIFE 

IMAGE RECOVERY 

GROUND FACILITY 

.RELAY LIFE 
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Imaging Satellite 

Transduce ... b 

Transducer Evaluation 
Facility 

iTelescope 

Relay Sat,.llite 

Operations /:t='rocessing 
:,: Facility -, 
0 ,-

~mage Processing 
:. Techniques 
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EO) COST PROJECTIONS, FY T - FY 75 

I, IMAGING SATELI.JTE (3) 

J\TnJ-Recurring plus 

~-------~ 

TOTA I 

II. RELAY SATELLITE (3 - including 
1 reserve) 

TOTAL, Non-Recurring plus 
three £light units 

III. GROUf~D F-'\CILITIES 

A. Receiving Facility - assume 
~--~ 

1. Site acquisition (50 acres), 
4,000 sq. ft. building, fmndations for 
three 85 ft, antennas, lirnited messing 
facilities, water, power, sewer, security 
fencing, design and administration fees 

2. Development/procurement of 
three antennas, receiving, demodulation, 
recording, and transmitting equipment 

TOTAL, RECEIVING FACILITY 

($ millions) 
Non-Rec:urring Recurring 

Unit 3 Units 
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111. GROUND FACILITIE3 (continued) 

Operations/Processing Facility - assumel 
land and standard services availability LI __ ___, 

B. 
area, 

L Building .(15, 600 sq. ft.), emergency 
power, design and admii,istration foes. 

2. Development/procurement vi £or1natting, 
image processing, storage/retrieval, and display 
equiprnent. (IOC is assum.ed. Depending upon 
final concept, the estimate could range up tn'---- I 

3. Procurement of equipment for targeting, 
command generation, ep:1em~ris generation, and 
engineering analysis. 

TOTAL, OPS/PROCESSING FACILITY 

C. Ground Facilities Data Link - assume coa~rial 
cable, I j 

TOTAL, DEVELOPMENT 

IV. OPERA TIO NS 

Assume launch '>f two (2) relay satellites and 

one (1) imaging satellite in FY 71L _____ ~ 

A. Launch Support (relay/imaging contractors) 

L 2 Relay Satellites 

2, Orm.aging Satellites 

TOTAL, LAUNCH SUPPORT 

~ 

($ millions) 
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IV. OPERATIONS (contin ted) 

B. Ground Facilities - Annual Cost 

l. Receiving Facility - 24 personnel, 
engineering and s uppor! . 

2. Operations /Pr::icessing Facility -
72 personnel, engineer;r>g and support. 

TOTA,__,, ANNUAL OPERATING COST 

V. LAUNCH VEHICLES/J,VI 

A. Relay Satellites - 3 Titan III B's including 
one reserve. 

B. Imaging Satellites 

C. LVI 

TOTAL, LAUNCH VEHICLE/LVI 

($ millions) 
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