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MEMORANDUM FOR THE DIRECTOR, NATIONAL RECONNAISSANCE OFFICE

SUBJECT: SAC Imagery Panel Report

1. The SAC Imager& Panel has completed its study of
resolution improvement for satellite photographic systems.
The final report is being drafted at this time and will be

completed in the near future.

2. A summary of the Panel's findings has been developed
and 1s hereby forwarded for inclusion in your report for
the next EXCOM meeting.

3. Although time did not allow a review of this summary
by the entire Panel 1t was read and fully approved by the

Chairman, Dr. Eugene Fubinil.

FOR THE DIRECTOR:
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A. INTRODUCTION
In April 1973, the DIA Scientific Advisory Committee (SAC)

established a special panel to review system options and requirements
for improved quality satellite imagery. The panel was chaired by
Dr. Fubini. A discussion of the panel effort, including Conclusions
snd Recommendations, 1s summarized as follows.
B. IREMENTS

1.. High resolution requirements currently registered for collection

were reviewed and the value of iscreasing resolution on these targets,

in steps, Fas considered. The Panel examined past reports

’and found little correlation (at the high end of the resolution spectrum)
between resclution on the one qﬁd& and mensuration accuracy and the
National Imagery Interpretability Rating Scale on the other.

2. They were unable to find a significant number of uniquely important
national §£rategic issues that could justify[::::::::]tasolutinu instead
af[::::::::jkaaolution. National issues considered were: Indications and
warning, §§rvigpbi1ity of our strategic forces, ability of our strategic

forces to penetrate, effectiveness of our strategic forces, and verifiability

of SALT. In all cases, resolutions of appear to be adequate or

-

aatelimﬁé.ghozagraphy cannot provide the most critical imtelligence.
3. The panel found that most, if not all, presently validated
requitements would be satisfied by existing or planned systems. On the

other hand, an analysis of the process through wiilch requirements are

eatablished or validated revealed that some additional requirements could
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be "Austifieaci even if not validated. The ressons are the following:

8. Current system

photography at better than 1 foot resolution. A system with

resolution could provide of its imogery at resolutions of 1 foot or

. better.
be. Significantly higher resclution may uncover importsnt programs
unknown to us becsuse of our resocolution limitation.
¢. Improved resolution may lesd to the same assessments of strategic
or tactical weapons capabillity currently achieved, but at an earlier date,
allowing greater lead time in the development of countermeasures.
d. In some international confrontations it may be desirable to
- mske a publie release of imagery information or at least to make a
convineing presentation to national lesders. In such cases, the desired
resolution would have to be much higher than that required by rhoto interpreters.
#. Heguirements for resclution may increase in order to detect

and possibly, read through, camouflage.

£. A coonvineling requirement exists for resolution to

get detalled Information on & few tactlesl weapons but the intelligence
value of this Information is uncertain.

k., fThe conclusion that mensuration accuracy is weakly correlated with
resolution, at the high resolution end of the #peatrm, is due both to the
type of systems we fly and the methods used to make messurements. Improve-
ments in. mensuration are possible both by changes in collection and exploita-
tion,

© €. CAPABILITIES

1. By 1976, CAMBIT imagery will be availsble such that 10% of the
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pié,t.uras will have a GHD of ‘ J&nd S0% will have
44§/§§§/g§ ‘KKEHﬂgﬁ Block I imsgery will provide marimus

2. After projected improvenentes ir GAMBIT gre made, little improve-
ment is possible with existing optics unless improvements in smesr rates
anﬁ/ar filia are echieved. 7The most Ilmmediate improvement may be cbtalped
by the use of filzm with less nolse or finer grain charecteristics. The

use of free radicel film, 1f it ever becomes availadle, would give a8 GD

_

3. It is possivle to incrense the diameter of the optics in GAMBIT,
(now 4L™) to 70" without & complete change in launch pad end vehicle.
The changes would require at least $200 million non-recurring costs sod

would improve resclution up to a meximum of 60% better than 85V-LE GAMBIT.

D.. RECGMENDED RED

1. As stated asbove, after considering the currently velidated high

resolution requirements and the additional anticipated requirements, the

3 .
HANDLE VIA J E
R eV ALY f""“ Yy pm— r romsan iy
EYE‘ﬂéR f sL..I‘!' § 3 g Ui m ﬂ'& ‘; § 1
CONTROL SYSTEMS JOINTLY uaﬂu‘ 1& i u“ % 5 i’f F *Pinl e *J

Approved for Release: 2024/01/12 C05144008" .




- s 5" Approved for Release: 2024/01/12 0051440085

& :
e .
.

paﬁel concluded that there is not sufficient reason at this time to Justify

the initiation of a major mew UHR system. They found however, that
significant advances over currently programmed performance could and should
be achieved by evolutionary improvements af.existing and planned systems.
Consequently, continued R&D i% recamended in:

8. Film technology in the aress of finer grain/lower noise
cenventionax film and in nopm-conventional film technology such as FRF.

p. Mensuration technology utilizing all a priori information on
the shape of shadows and research in the area of eﬁge/paiﬁt Iocation. =

¢. Electronic image processing to improve resclution and increase

mensurstion accuracy.

d. Investigation of atmospherie limitations on increased resolution
systems.

A

¢. Improved processing, reproduction and enlargement hardware,
techniques and materials.

f. Effects of various types of imagery storage, reirieval, and
dissemination especially including electronic transmission and reconstruction.
E. CONCLUSIONS

1 ?he Imagery Panel has concluded that both film-based and electronic-
basged sygtema can evolve in the éireetion of UIR. The ultimate resolution
within_ﬁﬁe vext 10 years, and without very radical changes in tachnélagy
or msjor changes in orbit altitudes, is likely to be about the same far
both systems‘ A glven resolution hcuever, will be cbtained sconer with

flm~baced systems and at a lower cumulative cost. In addition, the

required modifications to equipment involved in ground handling the output |
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. at*im@roved fiim-based systems are going to be less expensive than those
required by‘electranicnbaseé systems.

2. The Papel issued the caution that at VHR snd UHR the meaning of the
word resglution and its application to intelligence wvalue is very uncertain
(see B.1. sbove}. Additional factors should aslsc influence the comparison
between systems:

a. Timeliness of the information.
b. HNumber of different target views.
- ¢» Bignel to noise ratio. -
The superiority of KEINEN, when available, over GAMBIT in these three

fectors iz clenr.
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