Approved for Release: 2020/02/07 C05114743 ,(') i S \

? ,")(«r v fL
et B akindx Sk VL
T T YR L X
o b smsr 3 s2
CORTROL 5457EM
)S')’NATroNAL RECONNAISSANCE OFFICE
WASHINGTON, D.C.
THE NRO STAFF 23 December 1969

MEMORANDUM FOR MR, JOHN CROWLEY, CIA
SUBJECT: Transmittal of Documents

The attached Minutes for the First, Second, and Third
Meetings of the Fubini Panel arée forwarded for your use.
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MINUTES OF MEETING OF, COMMITTEE ON
IMAGE DATA TRANSMISSION '

P

ng of the Committee on Image Data

g

The first meet
Transmission was held in the DIA Conference Room on
November 13, 1969. The following members wetre present:

r. E, Fubini, Chairman
Mr. J. K. Lewis

Mr., H. Davis, Secretary

Dr. Alexander Flax was present as an Observer.

The following members were not present:

H

Other observers were:

Mr. Les Dirks
Mr. John Crowley
B/G Lew Allen
Capt R. Geiger

-

Mador J. Regenharct

to lead to the development anc ceployment of a system
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e e -
pernitting divect transmission of optical imagery collected
S el i o]

from a satellite to the ground. The two leading technoclogy

candidates for satisfying the reguirements for such a

direct reading system are: -- (1) a system based upon a
rwultiplicity of solid-stafe sensors such as photo-

transistors,and (Z2) a systen based upon a device using a

ﬁ)
S

hotocathode light=sensitive, slectron-emitting surlac
P L8 s
and a charge-storage device in the form of a tape having

a silicon surface.

Dr. Mclucas Iirst observed toal Lhere 18 &.ways

PR - - PR TOSRp | iy o T 2 e
a reguilrements~technology trade off. For this rassson
5 £ ] e 4
he felr

the committee should lopk gt the requiremants.

considering changing from sponmsoring technical activicties
to startcing a system, Dr. Mclucas rfelt we need to know

the technological status before we answer whether we can

firm up on a system specification. Ir. Xoigycas stated
thac some people say we are ready. (He lowi—s—9e5ort

o

. .
. - o o0 gy e i g comad — . o
e ORISR ..Wf@‘wuww‘v uw\.f..»mv“u"""""'..».u*u WEPTITTIE S el

.

dis=wizuted), Dr. McLucas observed that the committee
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should determine whether we are ready now, or whether we
ve in a better position in a year or two years.
Dx. McLucas pointed out we are cdeveloping a systen

P b R R S
N LLTer Tesosulion il

©

{(HEXAGON) having wider coverage
our presently used CORCEA system. It is based on b
back the buckets with theAfilm in it. We should bearx
thisg in mind in considering alcernatives of

We should also begr in mind & parallel study conducted

by a group chdired by{::::::::] TOis group examined

the value of high resolugion. This report 1s compilete
and is being distributed to members of thnis committee.
Dr. »McLucas pointed out the attractiveness of
read out -- possibly in situations like Czechoslovaxkia
where we might have had information within 1 hour,

2 hours or 12 hours, depending upon the system. Ve may

&

9

read~cul system may have either

-
®
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high resoluction over a small area, or a panorvamic low-

reso.ucion view of a large area.

[::::::::::]poin:ed out that this committee should

not address recuivements, rather should state wha:s 1s
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possible. He stressed that the words real time created

n illusion. In a crisis situacion, there is no

&

reasonably clear picture of value versus time. Mr, Crowley

jo N

volunteered the information that this has been studic

for gix months. In July 2969, the USIE sald there was a

¥

requirement to have the picture available one hour after

-

EXPOSuUre.

El

Dr, Fubini interjected, pointing out that the time

£

required to gain access to a target seemed to be a more

important parameter than the [ime tiken after access.
¥

There should be some timé which represents a plateau ==

like a day, or even an hour, Dr. Mclucas stated that

plateaus like a day appeal to nim wihen factors like

c¢louds, night, or absence of the President is taken

b

into account. I1f you con't pay much to achieve an hour,

it might bte worthwhile.
T, Poelucas also observed thalb enthusiasm for the

solid-state devices has causad us to spend more on it.

This mey not be bad, but perheps we should equalize the
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[:::::::::]resumed his comments. He pointed ou:

nereasing fiscal austerity., This

Fiy
i

we are in a period o

nz to those who see new technical opportunitics

b g1

e
W
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it
e
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and who recognize that to Implement them means killing
something else. We must look at technology to see when

the time has come to precipitate out a system. We should
want to see if the new system could replace one of the
rexisting systems. We might want a decision tree -~ showing

whaet work has to be done to allow decisions at the

understanding a8 Lo waal wWork has o be done to reach

decision points. We should furnish a consistent
cescription of the two systems. In & vague sense they

are in comperition. The committee's outpul should furnish
a reaiistic description of what is avalleble, what plateaus

we could expect in timeliness of possible systems,
frequency of exposure, and resolution. What is the
pece of technology, what benefits, if any, could b

SN L] P P o 1 « & e Ty e
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also permit better definition of

the recuirement.

[:::::::::] felt the committee could not influence

the level of spending in FY 1971.

be acceptad

Zlectro-Optical Imaging System.
discussed the history of overhead
describing the ﬁOI, spolid=state
then reviewed the key elexents of
near real-
1

liminary design requirementcs for

Next, Mr. Dirks described 2
the periormance of a solid-~state

this analysis the ground-sampied
a function of terms which charact
optical system and the solid-stat

asked thet an unclassiiie

Nevertheless, a

1

{0

-

r. Dirks introduced che CIA presentation on the

Mzr. Dirks briefly

reconnaissance before
ay concept. He

the July 1969 USIB

"

time readout requirement and discussed pre-

the ECI system.

array, 201 system. In

distance was glven &s

.

N

ﬁs

iled descriprion
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of tihe two technologies which are presently being
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Following the transducer briefing, »r. Nowinsky
bed the Sampled Imazery Program. This prograx is
directed at experimencally determining the efiects of
the sampling process on the reconstructed imagery.

Mr. Nowinsky described the apparatus and the resulrs
obtained to dare. EHe also pointed out that the early
experiments concentrated on the addition of various
amounte of noise but that work planned for the future

o - ey i wan o o a8
OUaer faranacels.

i

effect of & nuaber o

o

wou.ld eva.luate th

Following the Sampled Imagery discussion, Mr. Roin

. Dirks concluded the Z0I presentacion by

Colonel Zonner intreduced the Tape-Storage Camera
sresentation with an overview of the v ous elements ol
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the Tape-Storage Camerea Program. He reviewed the
efforcs underway at CBS, Genaral Elzctric and BTL.

Following his remariks, Coi Bonner introduced
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& detailed presentation on the va

which are avallable with the Tape-Storage Camera (75C

o

technology., There was a lengthy discussion of relativ

e

es and the effact of integrarion on the two

n
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future, Mr., Dirks was aszed to extend ois unclassified

. . "k‘ r—\;v “"“’l ﬂ.,-..:l i /w,:,/.a., e el
paper to covoi che TSC. s/
4
Foilowing\ Fs presentation, Zr. Cooxk
of CBES described the status of the Tape-Storzgze Camera

v

effort. Mr. Cook's primary emphasis was on the second-
zeneration laboratory mocel but he also dascribed other

ing portion

[eP

onclu

]
8]
w
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gun designs underway at C35

of the Tape~Storage presentation was given by GE
representatives who discussed tné characteristics and
perlormence ol the focus project scan work which they
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z as an alternative toe the GBS electron beam

They also described photocathode work undarwzy

0
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a.

a. tesTing methods,

£. Tachnol lme; status today, one vear,

(o years.

g. sotitude control, polinting.

n. Sensitivity to environment.

1. Copticel technology reculred,

3. Photocetiode conslideracions -- sensitivicy,
aol inE.

K. Ground vsta Processing.

L., Signai~-to=-Noise consicerations.

UJ

VETEME CONSIDERATLCNS

a. Size of optical system.
©. Storage and play beck -~ advantages and
cis

. o -, . o oy
c. Number of Targets par Dass.
¢. Rel satellice consicerations.
t fezsiol icy -- today,

z, Access time, repovting Time.
n. Aresz coverage; resolution; trali-oiis.

1. Ground Daia Processing.
3. Sdignai-to-Noise consicerations.
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The second meeting of the committee on Image Data
Transwmission was heid In the ID4 bullding Conierence

Room on December 3, 1969. The following members were

present:

“

. . o
Dr. Eugene Ful

- bt - b T
Y. Kenneth L

Dr. Flax was preseni as an ooserver.

The following members were not present:

Cthner observers were:

br. Les Dizxs
Cept. R. Geiger
Mejor J. Regeohard:t

Approved for Release: 2020/02/07 C05114743



Approved for Release: 2020/02/07 C05114743

The minutes of the first meeting were distributad
fov a review. Time did not permit this review, so tha

first meeting which stated that a reporxt by him gives

o
I

system develop-

a5}

e
[

ot

the reasons for concluding we can s
ment. Dr. Gerwin stated his report concluded that an
increased level of effort in the technology of solid-
state arrvay sensors would permit a reasonebiy sound
judgment within a year on the schedule and cost of a

lescale development of a spocting system using this

th
o
D

i
rechnicue.
Captaln Geiger noted chat in August 19869 the

Exmecutive Committee (consisting of Mr. Pac
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Furcher, by Janusgry 1970

& deciolon wis to be wede whether additional funds snould

f i i le o S g games T e . FoE N ™., S
AT the TNovember 25th mecting of the Ixecutive

acditional funds for possible
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sysvem definition were slipped to ¥Y 1971, wit
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year later. The RRO had reserved funds for a contingency
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ad in a budget cut. As a result of this action, tihe
technology program has 24 months belore gystem definition.

elger stated Dr. Mclucas needs a review o the
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Dr. Garwin reviewed some of the work of the Land
Pancl. They had locked at a number of technoliogles -=-

Xerox scrgened thermoplastic wrecerdings, Vidicons, Laser

o o - P [P I S iz I & - 1 T
scanners reading from photographic film, Soii
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consequently 2 sub-comnitfee was set up consisting of
[::::::] and R. L. Garwin. The commitiee oreépared a repor:,

as 4id Mr, [:::::]. Both are being distributed.
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S/N indicates about two-foot resoluirlon

v

L. With four arrays, siowlown ol about 5 can be
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since wiath 1s narrow.

&. Dr. Flax pointed out that continuocus surveillance
is nevertheless an advantage.

7. Because oi slowdown, the system must be a spotting
system.

&. A processed wafer should cost about $50,

S, Yield of %% is no: too tad. Taxing packaging
costs into consideration, abouzr 1% is optimum.

1C. At $100 per wafer, 200 chips/wafer, and %% yield,

gach good ¢hip would cost S100. A focal line would cost

4
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iZ. Problem is joining chips -« which has not vet

13. If readout is to be accomplished in 10 seconds
1 NN -A7 - N
there are (2 % 104) elements or 4 x 10 amplitudes per

econd. Li 3-bit delta modulation is used, we neea 120

es]

-

wegebits/second.

1

m
b2
F
tJ
[»Jn
[92)
{v
[¢]
O
I3
&1

14, Sensor integration time is om

( V=1 foot/ 50 microseconds, which must be mulriplied

by the factor 20 for slowdown).
153. If ome eamplifier is to read out 20,000 sensors
‘ 6
in & milisecond, the data rate would be 20 x 10%/second.
If 100 amplifiers are used, 200,000 samples per second

-

or 5 microseconds each is suilicient.
1&. Westinghouse uses diodes clamped to one voltage

with lesk ¢Zf, They have to have a very~low-noise

17. Fairchild has too large a pitch -- the large
stagser introduces probliems during woll.
18, TRW has a chip-joininz ailgoment problem. Can

they machine close to an active eiement?

(%)
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two is achisvasiz.

This veguires celibration and compansstion -~ probably on

20, Unifounmity and ceach of sensors may create a
probler in delva modulation. (Zvoblem ~- how much
in-£light and how wuch ground processing is desirable).

2.. There is a way of reducing nolse by 'stroking.”
The aralysis of this is Ia Dr. Garwin's paper.

22. Cathodes per secewed,cre not a zellabllity problem,
bur photocathodes are a severe problexm taecause of poisoning

of the surface by contaminants.
Ar the conclusion of the presencation, Dr. Fubini

asked Colonsl Bonner to msake a computation of the optics

T e o Ko o —
GO the same oY Tha plotolepe.
[:::::::] presented LLs views &s I0.l0wWs:
- = o g e 3 PR S P
e Lk Bansers Lan PO d‘:.:'*i\;.‘.v?s:u, rese oC Sys»bu& oo

. . X
Ce oooazne It
T LAty — e} g o - o o e T g ey e
2., The of the Land Panei were enbhusiastic
N S S U < Y . E g o o 8 -
PR T RN IR &:J_gn.i.x..j.(lci.;w TELTL C},@L.-\..J« ‘:; el ERTICEC L &

o
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watter of hours or days. It is difficu
capability
3. We could have several systems
continuously -- so several looks per da
&, The need for as long a 1life

l.and Panel to prefer solid-state se
inherently simple.

5.
reliable was intuitive. The
o

-
bt

i
L

[ i3]

Al

.
on orbit

D B T O R
y wWolual O yuSa_an.

n80rs

as possible caused

-~ wnlch Lis

The conclusion for solid stdte being wmost

fewer the moving partcs

]

6. We could possibiy afforé redundancies in CMG's
and antenna drives.

7. Cost could be estimated to about 3 db.

8. In response to a general discussion of moving
parts reliability,| = |pointed out how Apollo
developed reliabllity as technolozy advanced, how
redundency ne.ps testing, cualification and the likae.
Colonel Zonner observec TG's onliy onerate a few minutes
& Cey. evertheless, bearing waor 13 clways & probnlem.

observed CNG s should be ruled out since

.
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problem exists when a motor is running in same

environment as photocatinode (poiscning).

3. In rhe genersl dilscussion comments were mads

E3

that CMG's can be made relisble, photocathode had g
severe problem in poisoning, solid-array sensors degraded

racefully, that other criticel elemants were computer

5

[

al

ability, TWT's cathodes.

10. As to the optics,[:::::::]stated we are making

progress with large sizes -- 72" has been built. Ve

%

need 98" with an accuracy of //5 Wew polishing techniques
are promising. ZIZven the one g, zero g problem is coming

B VY e

e 2. g " 4 — s v T i
¢ I tne oo Cube, cathodes in the TWY are not much of
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15, BSolar cells, mostly body mounted, with a few
auxiliary panels, will suffice. Thermal problems are
relatively simple.

16. In conclusion, the sensors are the key element,

3

wich the glass being the next nighest element o
G 1s reasonavbly encourazing.
Following [::::::]'s ciscussion, »r. Cooxk summarized
his eanalysis of the 5/N of the two systems. Dr. Garwin
did not agree completeliy pointing out that hds strc

teehnicue can be used to reduce the noise of reading ouk

3, o - o - e . o 2 o e o e e
the solidestate array sensors. ¥r. Cook pointed our thet

Y mm e o e e T B o Twpp ol T B . hi PR W
Timeg CI eXposure. Lk E&NELTBLE LES DEEn dlstributed,
-, iy o R o = 1 STES
Presented Thne sLaltus 0 TaE wiw
L Soma cucsrions ware relsed on our abilic
LV il il . ome U CLONG WaTe Taidbad IoabI Ly

U
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. e T Fagty s 2 T e - 1 Y vl m
to analyze Zive or six CMG' s coupled together. Dr. Garwin
o el e BT | T N N nh |

SUZZESCE arn opeln L0 noTald oL 0paralion.

e e, - e o - e = : T s A e
Jne computer required & veliebility four times betcer
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the o % computer, Tois is being explored. To
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Y. Wowinski presented scane characteristic
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The next meeting was scheduled to be held on the

West Coast on the Bth and 9th of Februaxy.

A

e
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Carn compu Lili
What

roll rates?

ty e achieved? How?
time assuming same

Waat 1s feesibllitcy of achieving optics of
the size recguired?

Is radietion hardness & serious consideratic
Are there other cendicate sensors or systens
configurations?

What flight tests sre desizeblie?

What resting programs are needed?

Is theie an advantage of having & continuous

I
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