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DEPARTMENT OF THE AIR FORCE
OFFICE OF THE SECRETARY

MEMORANDUM

19 February 1970

General King, SAFSP:

A copy of the Interim Report of
the Committee on| = |Recovery
Systems is forwarded for your informa-
tion.

BERT‘
Captain, USN
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T»ZEI.’OM\DUM FOR THE DEPUTY SECRETARY OF DEFENsﬁ' -

A

JECT: Interim Reporit of the Commitiee foy
Recovery oIf

Cé)l

Attached is a copy of the interim renort of the committee
which,wa set up under Dr. Mubinil o advise us on the technical
feasibility, cost, and implementaiion of photographic satel-
lite &eadout systems.

Fhe interim report has been prejpared to furnish infor-
mation to you for the forthcoming meeting of ine Executiive
Commiktee. In brief, the committee believes there are
enough serious technical problems and uncertainties in both

opr0acnes -~ s0lid state array and tape sitorage camera --—
that we should not at this 11me significantly increase the
ffort or tentatively commit ourselves to system initiation.

| . . N 4
Some minor iancreases in Iunﬁlng amounting to
are yecommended for specific technical areas.

The committee 1is attempiing to formulate by May 31,
1670 its final repoxt. The interim conclusions may be
cha ﬂ@ed at that t*me, for example, significant Lecnn*cal
prowress may be evident by then sncm that we could start
a readout system by the end of the year.

ic committee wishes to change the name of the com-
mittee to the Committee on] Recovery of Imagery.
The term lies that targets can be
obseryeq in| | whereas a s 1lite may require

|days to be in a position to obser
selected targets aﬁu scveral nours to report results.

} 0 /)) A&OMM«NW w;ﬁ’ WJ»@M&&V}!

We recommen Lnat yvou sign the attached letter of
transmittal forwarding™the interim report to interested

pa”*les
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DLredto“ Assistant Secretary
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INTERIM REPORT OF TF
OX RECOVERY

16 Febr uary 1870

I. INTRODUCTION

. Although the commititec has not completed its investiga~

tions nor drawn final conclusions or recommendations, this

interim report of the status of the committee's deliberations
s submitted for information. Some of the interim Iindings
presented bel may change in the next few months.
II. | FINDINGS CONCERNING SYSTEM POSSIBILITIES

. A. TFilm Readout Systems, Of all the possible tech-
nologies to meet the USI“ requirements, the film readout 1s
the only one that should be considered for immediate systen
initiation., While there are some technical risks, they are §

uaLI A lower resolution and much narrower band system was
bebmea in the Lunar Orbiter a few years ago. Scme components
of higher performance have been in continuous use on the
ground. On the other hand, insuflficient data exist on the
methed of ground reconstiruction and on wide band scanning an ;
recording technologies. There are also guestions on the 1if ‘
of the film camera. A system might be available in three or ’
fou%?yﬁﬂr%.

j For these reasons, in the absence of an urgent

national need, it seems that other technologies should be
examined before initiating a system whose life is limited
by consumables, although consumables for two years seem
possible if reliability is achieved,

[}

|

|

. B. Solid State Array Systems. The solid state arra
system is atiractive because itT ofrfers possibility for long
iife§ The managers of the developments are managing the early
phases excellently; nevertheless, the committee believes that
theré are a number of major bechnlcal uncertainties and pro-
blem? whose seriousness apparently has not been fully recognized.
‘Some; of the uncertainties are:

{1) technical difficulties in building the large
required,;

O
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ct
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{
| . . I :
; (2) the complexity and size of the ground processing;
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(3) the reliability risk of the complete systen,
and in particular risks associatec with the large number of
active components in the arrcy, its electronics, and eleciro-
mechanical components; and

(<) the necessity for very wide bandwid:th data
relay systems requiring as yeét unproven components.

The solid state array system requires o
mirror oi high optical quality. The optical quality needed
is o@yonu the present state of the art, although it is
bel 1eveq that with sufficient emphasis on manufacturing and
testing techniques the reguired optical quality could be
demonbbrabed in a few years.

: The System requires close to one million spaceborn
activie circuits., While the reliability of each of the soclid
state components is high, the overall reliability of the
systdmais still very UWCﬂ”*xlw Ton additi there are a few
moviqg parts such as the for pointing
control and the antennas which must be continually slewed.

In order 1o reduce these uncertainties such that system design
can start, more work is needed in: (1 CijCCLITg izta on
candidate components (particularly LSI), (2) analyzing related
empirical data, (3) examining redundancy technicues, and (4)
evaluating impact of unreliability on scene information

The solid state arra stem reaquires a dat
capacity of more than per seco
on. Further, the satellite-to-satellite re
« n

hav1ng a
T

informati
operate o requiring development of new transmitters,
recewvers and antennas., The antenna requirements X the
Drebenb ate of the art because of the need for high gain,
tight dlmensional tolerance, accurate pointing, and the abllity

to operate with large thermal gradients,

The present design round processing systems is

of gr

ccrmplex and probably guite expensive., Although in its earxl
conceéptuzl design stage it requires two facilities, each having
20 milliion active circuits, it may be possible to reduce the
complexity by changing to non-real time processing. Until a
simpler, nore practical design is available, it would not be
wise !to initiate large scale elforts.

Seccause of these technical uncertainties, the
uOmﬂﬂtTEG coes not believe tiat encugh data on solid state
array subsystems have been acquired to validate:
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(1) schedules

{(2) cost,

(3) performance,

{(4) reliability, and

(8) degree of possible growih.

: The time required to achieve a workable solid state
array system is not firm. The members are inclined to believe
that it would require at least five years before an initial
ope rablnb capability, but this Jjudgment is made in the absence

iy lﬂyolullt milestones and experimental results, In the

o

fixal report the committee will review additional experimental

and a alytical results and hopes to define what milestones need
e d S me

to be reach and what progres

t

this date has been

% C. Tape Storage Camera. Emphasis to
of 1in e}

ap t g I S T
on uuVQLOOHCﬁC iy dividual camera compenents. VWhile com-
pon ent specifications have been met or exceeded, the problem
now is to integrate the components into a camera system and to
ovove COUCLublvely that the photocathode/tape can survive in
an environmeni with moving parts, bearings, and lubricants.

|

; If the integration and festing of the camera systienm
are successful (providing long life could be achieved), the
result is a camera whnich is similar in many respecbs to cuxr-
rent:f im systems. Thus, spacecraft systems and optics much
like those 1n use with current film systems can be used with
the resulting high confidence in pexformance.

i This development has n t proceeded to a polint where
a cetailed satellite system design should be considered. The
time | for a System based upon & photoemission type tape storage
cameﬁa to an initial operating capability is longer than either
a film scanner or a soclid state array; perhaps seven years is
a reasonable estimate. The uncertainties which need to be
re‘oiVed prior to system design will be described in greater
detail in the final report.

. D, Comparisons Between Solid State and Phototape Camera,
Comparisons beiween the SOLid Sitateé array and he phototape
camera as image transducers are not very useful, They are
Zundamentally different devices and lead to diiferent system

esign trades, Thus, comparisons need to be made on a system

7
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vy 18 great and the Government should commit
essive program,., This committee v cogni es
te art can give a program an impetus wihich h
cult problems. Further, one can err by delayin

and confining work to laboratory experiments, But there
many ways a program can fail, one is by large apparent cost
h caused by poor initial knowledge, another 1s by dis-
ting performance CaUSpd by arbit““ry system design deci=-
ns too early in a program. These errors can kill a program
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the concept is sound.
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system for nore detailed intvelligonce. In orxde o avoid
undue proliferation of systems, 1t scems desira that any
new systen waich 1s brought in should be able © ssume one
of these voles, if not immediately, in growth v ions,

Iv. PRELININARY CONCLUSIONS

 If there wexre an urgent need, o film system with a year's
1ife would be a reasonablie sclution. It may even be that a
realiistic cost analysis would show advantages for the film
system over as much as a ten-year period. While the committee
is not charged with analyzing or guestioning reauirementis, it
find# that systems capable of recovery or responding
to cyisis were not supported In TLHS pasi. If a true urgency
does not exist, it would seem prudent to develop subsystems for
| recovery system in an orderly way, that is by
requiring more deiinitive inIormation on cost, schedule, mile-
stones, performance possibilities, and growth than available at
thisiearly stage of the program. These more definitive esti-
mates must await the resolution of several technical problems.
In addition, adequate real imagery (to be specified in the
finaldl report) should be obtained and fully processed to hard
copy iout berore committing to any large engineering eifort.
Until such adequate imagery has been obtained and demonstrated,
technical uncertainties have been at least partially resolved,
and firmer costs, milestones, schedules and periormance derived,
it ié considered premature to start any large system development
program. '

. It s cbviously not desirablice nor ethical to mobilize
incdustry to cevoie significant energy to systems prematurely.
However, the committee believes that a minor build-up of the
ratefof eifort in the technology of solid state array compo-
nents and subsystems is warrvanted. We are not in a position
to balance budgetary considerations against urgency so that
J¢ cannot recommend specific rates of increase. In the current
state of its deliberati the committee estimates that an
increase of about spread over the next six monihs,
with jan appropriate increase in FY 1971, illustrates the order
of magnitude of increase which should expedite the dates when
mileétones can be achieved and satisfactory results demon=—
strated. The exact increase would depend upon consideraticns
beyond the committee's charter,

; The contiractors engaged in solid state array subsystems
and studies have “ecently xper*euv ed a large increase in
;hzding; too mony large increases in rapid succession would
ot bBe desirable.
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