Declassifiéd in Part - Sa

itized Copy A}pprovéd f:or Release 2013/08/05 : CIA-RDP84-0

0499R000500120005-4

v Cwsienn 07T

Ry VIV AT R ii(,sf.vaiM:‘.lNi) ATICHS CF USAF SALELLITYL

KECONN 'ISSANCE PRCJECT 55 MOS

Table of Contunts

Guneral - Back, reand

e
v Il General - Political
I, Cencral - Requirements
IV Ceneral - Readeut
<V, Gener 1 - Recovery
Vi, Weather
“VIl, Cpdcal - Tus stoan 2l - B2 - 15
7 VI, S Data Proces dngs - Sabsvstem UM
v 11X, ELIN: /¢ MIN. - Gubsysten. '#i - F2 - F3°
Ke Manigeriont
é -
. E
]
Annex A - Intodii ,once vorning - subsysterms BV and B
I; .
Annex I - Phctogr pad o formence - Subsy tem N8N
;
| -
Anncx C - Roadout Taaat . cous Due to Scan Rate - Subsystem "EY
Annex D - Syst e Tt ricen - Subsystemn VEY
. Annex i - Wentaer :.ffects - bunsystemn '
I | ;
‘ - f
! 3 §
i i i H
H‘S/HC~279
: : | ; H
-k I | i !
' } i é

Declassified in Part - Sanitized Copy Approved

for Release 2013/08/05 - CIA-RDP84-00499R000500120005-4

i



Declassified in Part - Sanitized Copy Approved for Release 2013/08/05 : CIA-RDP84-00499R000500120005-4
b i

BAKER REPORT ON SAMOS

HS/HC- §4 q )

Declassified in Part - Sanitized Copy Approved for Release 2013/08/05 : CIA-RDP84-00499R000500120005-4




Declassified in Part - Sani"fized Copy Approved for Release 2013/%8/05 : CIA-RDP84-00499R000500120005-4 —

il

punoa8yodeg

‘I

Teiausn

Declassified in Part - Sanitized Copy Approved for Release 2013/08/05 : CIA-RDP84-00499R000500120005;4

.
ifg?‘:,



Declassified in Part - Sanitized Copy Approved for Release 2013/08/05 :6IA-RDP84-00499R000500120005-4 / \%

Y esTRET VY

SUBJLEECT; Revi 'w and Recommendations of U5\ Satellite
Recunnaissance Project SAMOS

1. GENERAL - Back,;ruund Informaon

A, During tihc past several monias, deliberations and studies
concerning the various aspects of the SAMCS Program have been conducted
by many rroups and individuals, Tne national nature of this program, and
the high importance taut the many potentisl users of the ?roduct place on
the progrdam, indicates tihat nny review nmast consider the program as a
whele in order to be most cffective, hecently, torc has been evidence
of « revised doctirine of the SAMCS Program, ubtusued in informal dis-
cussions with members ol the Otfice of the Secrotary of the Air Force,
and as scen in rusl directives as tac General Ailson lotter to the BMD,
However, in the meantinc, national and international atfairs have forced
a new urgency, coupled with a frantic expectancy, for a project whose
technology has been hoth overstated and underdone, Consequently, this

report has attempted to consolidate various reviews made to date.

CRET
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- 1II. GENERAL - Pelitisal and Managemeat Consideratiens

A. The universal spplications of sstellite recomnaissance have not been
fully recognized. Iorld-wide mapping, dissster amd rescus surveys, geologisal
search, weather analysis and warning, pesce-time inspection and dissrmamert
oont;rol, are all possible fumctions of satellites. Aside from these prastical
spplications, the scientific results are, of course, alse of very great importanse,

B. Intermationa)l and national approval to cenduct operations is, and will
continue te be, & perieus problem. The situation must be such that the program
w41l be scceptable politically — initially, on « U, S. National basis, and

later, on .an internmational basis. This includes favorable indoctrination of the ‘

publik:, operational and/or executive comtrol by an organization sapable of

e

sponsering both military and errilim peace-time utilization of SAMUS, and of

R

upeditiou]: and offectively uxploitine the evd results, Whetever pol:lﬁ.o‘l

.| spproval is discussed, it wmust be ramembered that the Soviet Union pionesred

in this area by putting imto orbit, with o international agreement, satellites
of varieus types (including at least one with photographic cepabilities) ;nd
with no agreement snd uncertain action regarding international sharing of intor-
mation acquired.

C. The U. S. cannoct afford two R & D programs of this type; and the results
of this program will be of priority interest not only to the USAF and the DOD but
to the entire intelligence comwunity and the nation.’

Politiecal approval to undertake satellite recenmaissance will depend

ultimately upon the degree that the conditions of wniversal application are met

My the SAMOS system.
V P.  The military and civilian requiremente are mt&h -« &5 loast, from

thhw&viunudaelururmﬁmﬂnaﬂhblmw
wmm of Stste, WASA and h: '
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(,u-\ F. Program reorientation is necessary and so 1s strengthening of the
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E. Efrect.ive and expeditious expl dtation o;‘_ _t._h_e SAMOS material rgquirea
thnt the data x-oduct jon be accomplished simulteneocusly by er im cooperstion vith
all :Lnfterested agencies utilizing reference material from &ll available sources
md progrm Exphasis by the individual agencies should be consistent with
their priority aress of interest and their respective assigned roles and missions.

This indicates that e.xisting fa(-ilitiee and agenclies should be uaod, or that

[ —

immediate action should be taken Lo .prepare an adequate facility t.o acccup].tsh

11l e 3T )AL B

thie task 1f existing facilities are inadequate..

e o

' organintion, but one should use care before starti.ng complete),y new prograns

or eaubllshing completely mew orpanizations. A solution of uisting

d A el

current problens, on a technjcal and management level, 1; very bad.ly 'neoded,

Taene T

but the mphasi. on new R &D orpanizations, new rockot davelcpmentl, «bc..

that are not directly agsocisted with the primary msaiggg_ngf ___Q}_g“ggg;-_;&n_‘ﬂn

tend to dilute or degrade timely receipt of usable end products.

Money and effort should be used to clean up, expedite, and improve the
existing program; and greater effort should be placed on obtaining improved end

 pesults, qualitatively and quantitatively.

- G. A1l of the above indicates that the program should be under the

executive comtrol of a pational organization that has an internsational growth
pOt‘ntmo

H. Recommencations

(1) It is recommended that the DOD recommend to the NSC that executive

espongibility for general guidance operotional plans and polieies and estab-

istment of operational priority, in both the civilian and military applicstiens

SAMOS, be placed under a mew DOD executive officer (ad hoc) or under an

g ————

office, such as, the Assistant Secretary of Defemse/Special Operations.
m ’

CO"#)CI 1. 2 cr—CRETC
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(2) The USAF be given the task of:
(a) managing the R & D program
(b) operating the military part of the operationa) program
either openly or under cover of a civilian mission
(c) making aveilable both the raw and the analyzed data ito
all U, S, agencies designated by the Executive Office,
whose establishment is recommended under (1) above.

(3) The ¥xecutive Officer should examine the possibility of accom-

§plishj.ng data recuction by a "foint Satellite Processing and Data Reduction

Lcenter®.

I1. 3 5“CRET
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Y11, GENERAL - Requirements

Ae Beview

1, The ofiicial requirements for reconnalssance satellites have
undiergone & most important change in the last year., Before analyzing the present
(July 1960) sitvation, it is worth listing here for future discussion some of the
interpretations presented by the USAF in effiocial and unofficial briefings.

2. The use of satellites as warning devices w@s considered basie
until just a few months age. Te give effective werning (assuming that this were
possible), a large number of satellites (10 to 20) would be required to be in

orbit at the same time, with practleally instantaneous transmission of pictures

required and accoupanying large scale data handling effort en 50X1

the ground, (Subsystem "I%) (Ref. Amnex A),

30 It is worth noting a't. thies point that the principle ef concurremcy
has been observed too strictly here: the data processors should be built enly
after the work on the collsction system has progresaed at lsast te the peint ef
defiming the basic concepts, This was not dene im Subsystem "I% and the conse-

quences af the error are serious.

L. The effect of weather, of orbit geometry, resolution, and eccmesio
facters have been forcefully smphasized by a number of technical groups and, as

a consequence, the feasibility of the original scheme as & warning device has

-,
\

been shown to be both problematic from a technical point ef view, and almoat
impossible from an economical point of view, ‘

" S, The disappearance of the wamins function as a fundsmental part ot
the design baris iz an event of recent occurrence. The necessary changes in ths

form of instructioms by the BMD to the contractual set-up seems to have lagged

the USAF accepted change in dectrine,

6., We should note here, before it is forqwttan, that it 1is this
>y '..' ~ Y,
:, | r{ Yrws C 0/) }fé,)'
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errmu ocncop‘t that put omhlail o rsadout rether than recovery, that brought
about a ’hrgo expenditure en data proocessing devices, videe links, digital
cemputers u\d 80 6 ~= all of which may conceivably turn out to be useless.

7Te Unless the changs in doctrine 1s recegnized by all responsidle
parties as the correction of a previous error, some of the rdstakes ef the past
will Ye cempounded rather than eliminated,

e .‘nother error, still nresent in the Projeet system, relates te the
lack of p4roperd:!.sanu1natlion “o?.Project information. In the early parts of the
program, a. determined and umwarrantaa effert wes nade te reduce the flow of
informatien on SAMOS to the intelligence community with improper use of the
need-te~-knew security rules, The situation has lwrroved, but there is still
inlurﬁcient. appreciation that SAMOS 1s a netiomal rather than an A4r Force
project, Tho USAF owes to all int.enatod intclligenee ngencics pcriocuc and
cini%fi ::go*rt,s on mj t;ﬁk mimmm, Plans smd achievements. As stated heretofors,
the SAMOS capabilities go far beyond merely providing intelligence informatienm;
and this fact contiibutes further to the responsibility of the Air Foroe towerds

meeting information needs other than its own intelligence requirements,

" Be The USIH July 1960 Document

On July 5, 1960, the USIB re-effirmed the requirements for SAMOS. An
analysis of the document brings out the fellowing facts:

(1) The requirement for satellite reconnaigsance is importent and
oont#mm;

) (2) Ne warning capability is expected, rather repeat coveruge with
inkervels of one te six months; if required, seme targets may need ta be re-
ew at, oleser intervals,

(3) Opkice) resolutions (Subsystem "E) at 20, S, 1 feet are required
for different types of intelligence infermation,

III - 2 /‘/f
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(L) Very flexible FLINT devices (jubsystem "F") are desirad with
emphasis on 1 & D¢ The only detailed target requirements given at this time are
those calling for identification, localizatien and analysis of ke; electremic
emitters used in anti-ballistic defense, missile telemetry and satellite links,
(5) rrom a wisual or optical satellite two capabilities are needed.
Paraphrasing the USIP notes, the following appear necessary:
(a) A quick colution of the surveillance provlem is needed before
1962 to find missile bases under construction,
(b} A continuous operational capability aimed at the high priority
targets, and both continuaus surveillance and a directed
reconnal ssance {(when the weather 1is suitatle) are needed,
(6) COMINT collection is not clearly wanted until belter data are
available on the capabilities of the systeu,
C. There will be a continuing ren.irament for ~hoterranric and ELINT coversge,
As the state of the art permits ana as the accuracy, type: and numbers of weapons
systems increase, the accurscies and dstail reqi.ired in the ¢nd nrooucts will beceme

increasingly greater,

I'T -3
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IV. OFNEHAL - Readout

A, The USTR requirements rut a great deal of erphasis on an early capability
for the detection of misvile bases under cunstruction in the period 1960-196:.  They
also point out the necessity for a continuing visual surveillance in the years to
come with resolutions of 20', ©*, and 1 foot,

B. The requirement for an early capability does not specify the resolution
necessary, but it i# clear that for the detection and identification of uisail'c

bages under construction, tne USIB considers 1! resolution unacceptsble, Detect-

P

fon of construction work rather tnan recognition of a base may be the only possible V/
result of 100' resolution., The necessity exiasts, therefcre, of carrying on simul -
taneously an R & D program and a "crash" program with the hope of outaining initial
visual information of important current intelligence value, The usefulness of E,
package from an inlelligence point of view i, therefore, not comparable to its

value as an initial R & D test,

Ce The following sections of the report will be aimed at obtainine these
results., In this introductory paragraph it musi be emphasired that the program
suffers very seriously from original conceptual errorr, but this report is attempt-
ing to make maximumn use of results already obtained,

D, According to the previous considerations, the early EZ2 payloacs appear
the only means for obtaining an interim capability of a type approaching that V’;

required by the USIB. There is a chance that additional types of payloads wmay be-

ome available by the end of 1961, but this is not considered as important as the
& D program for recovery which is recommended below,

E. It is fundamental to this program that the recovery problem be solved

t all costs, independently of any operational take. 1f this is properly done, \//
4+ is felt that a solution can be obtained in time to contribute effectively to
eting the USIB requirement for detsction of missile bases in CY 61-62.

Con’d cTCRET
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F. The photographic readout aspects of the program appear to have been
basged on unrealistic assumpticra as to warning capebilities, and the claims )
pertaining to systiem capabilitiea were exaggerated, However, readout is undoubt- /

edly satisfactory for all the ¥ applications excepting perhaps some advanced video

recording capabilities.

G. Other problem arees in the readout system requiring technical studies
to obtsin the proper answers are:
(1) The "stert-up” problem after computer failure and after down time
for normal maintenance, particularly if a numper of satellites are used simultan~
eously.

(2) The accuracy of the tracking information to properly program the

camera, Specific problem areas are camera orientation, focusing, exposure control,
image motion compensation, and camera on-off times.

(3) The possibility of jmming and the effects of a high density

electronic enviromment (Vandenberg T & A station) on the quality of the transmitied
pleture,
(4L) The poseibility of intercept of a econtinuously orbiting reconnaissapce

vehicle and the restraining effects of & strong diplomatic protests

\ W
1%

=" CRET
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Ao ™e neecasity of acioeving rescslutions ' oor bLetter inroges the immediate
tecnnical recquirement feor recovery, The present readout systems limit the possitle
ceverage and the resolution,

2, In ccntrast to assart.ons of last yeur that liscoverer recoveries were
eithe; "on hand or on order' it i: necersacy to cesnelude that Lthe recovery erforts
up to now heve fallad completely, accordingly, it is oroposed tazt simplified pay-

loads launchatlr by abundant and pregsumably reliable THOR vehicles he promptly

*ﬁevised for rrolific studies of object recovery from orbit: in race,

)( Ce These experiments si- ]d ‘nvolve both land and water roceveries, They
ought %to be charwucterized by aim; ie but reasonably precise instrmentation to
deternine the physics and mechini-c of the sepirate staprer of recovery, Thus, for
instance, deortiting benavior saould be clearly distinguisned irom pre-entry and
re-entry activity. Without extercive technical informution iike this, orderly and
continuous recovery of a usefu:r rroduct cannot seriously be snticipated,

Ne We believe that one of tne fundamentsl reascns wh recovery has not been
successful up to now, apd il succcsaful, unlikely to be continuously successful, is
the process through which the Air Force has g-ne in achievir;’ the desired result,

Fde believe that the allotment for the blame cennut be easiiy made to one contractor

or contranting agerncy. We do believe, acwevir, that wver ard aver, the influence

on the researcn and develoiment recovery proeram introb;ckﬁ by the nacessity for

pome kind of useable results, has blocked the technical prosress of ihe main

/

contractor,

¥. It is felt that the prezent prime contract responsibility is being well
‘borne technieally. However, the R & D demands are 8o urgent that additional

agsistance, probably on a test and engineering scale, is necessary. In this way

such critical issves as psrachute and other re-cntry facilities can be developed

~~ARET

Ve -
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without wnbalanced effecta on the development of the payload itself, It is felt
that a contract situation must be created where the solution of re-entry problems

is reasonably decoupled from modificetions in the payload. PFor instsnce, the design
changes introduced four times in five weeks in parachute improvements sppear to be
mixed up with other problems of signalling retro-rocket activity, position eonmtrol,
end so forthj while there are inevitable connections among all these, critical
stages wust be separated, The rather subtle point is that technical development
experience shows that components of a system invariably suffer in quality when

they are developed in the system. Only after independent recovery camponents,
including parachutes or other slow-down mechanisms, have succeeded should they be
coupled into a specific SAMGS function. This situation would, of course, be different
it m:,fone hed ever recovered anything. As it is, the present regime resembles
afforts to cdevelor Faraday's capacitor for the first time during the sconstruction

of & glant computer,

ELECRET
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VI. WEBATHER

A. Bad weather and dariness negate the possibility of obtaining photo-
graphic coverage, utilizing either readout or recovery systems. As pertains to
darkness, the time of year and the latitude will determine when photographic
coverage can be obtained. As pertains to weather, the studies that have been
condwoted were based on statistical averages and can only be used for long-range
planning purposes. Based on these studies, amy conclusions made, relative to
the amount of coverage or the length of time to obtain total or specific area

U

changing and there is no assurance that a contiruous]y orbiting satellite will

be 1n the right olace at the right time. Large areas free of clovds, haze, and

smoke ocomr infrequently (once or twice a month dependent on the sesson of the
yoar), and persist for relatively short periods of time (approximately two te
e¢ days). The SAMOS readout system 1s not capable of fully exploiting large
loud-free areas because of its narrow swath and because of its readout limita-
ione, A recoverable panoramic package lasunched at the proper time and recovered 7
at the end of L8 or 72 hours couwld felly exploit the good weather area. In
addition, studies bave indicated that a 70Q-mm panoramic camera recovered in 2k
hours will show & gain of coverare of 6 to 18 times over the E-2 system,
operating for the same length of time, because of readout limitatione. In terms
of information content, the gain is between 260 and 850 times depending on the
width of tne fiim used. In the case of areas that are cloud free only one or
two days a year, the advantages of nne reccverchle npackage lavnched at the
appropri;te time ae comparad to a mirber of cersimourly orbiting readeunt packages
are spparemt, On the other.hand, the loss of coversge during cloud free areas
may result in a delay of months before the oproriunity would exist again.

mTORET
i. -1
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B. A comparison of the effects o weather and the nmumber of days required

to obtain coverage using various types of orbits and different swath widthe is

shown in Annex K.

~TLRET
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VIY. A, GENInA: PHOTODRAPHIC

1.

ey

3.

3 - P -
. 6o

The speatscular nublicity ziven te “one SAMOS program, and

the exaggerated claims 8s to capebilities have seriously

jecpirdized the utility of the systew,

Bducation of the public, rel-asus concarning nrogram status on

a delay=d and pre-olanned basis as well &s rsleasas concerning

the currant state o ithe art mist be} theroushly stidied, sgreed

to and 1nderstood hy anprorriate Depertment of Defense and
Department o State officials. 7The resualtine rlan mast be approved
at +he £xacutive lsvel anu strlctly adher:d +5 Ly £ll lower scnelons,

4 problem of lonp standineg saud congidared #npropriate to Lhe

SAMOS program; particularly ss pertains to the -5, is to design
the confiézration o the venicle to accommodat: Lie primary
miésion canability or to desizn the primary mission capability

to fit ths vehicle, regardless o conmbromd ses.

It is felt that ten~ much emrhasis ne+ ~een givaa %o a2 capaale
reqiirement and net, enough to the naylord requirement. As peylosds
becomc more soovnisticeted iu ord2r to mcel the USID reqairements,
t;he above problam if not resolved in favor of the primary misaion
capability, may preven’ or celn; ricsion accammlihment,

Any follow-on or back-up program to the iZ-5 should represent
ci/mificent improvements in coverage, resolution or scale, and be
ready for R&D *2sting in mid CY-1961,

A contimious worry in the #nalysis of SAMOS has veen the effect
that the clamcr for carly intellipence take has had on the orderly

conduct of the programe 2 multitude of new technicuass required,

SEZCRET
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the interference wi', L res:arcn and development has had
coploaus offecta. To order to illistrate the difterence
hetween rescarch and devslopment comepts and oparaticnal
concapts, tha following oxample Ar mivons - consider the
caza of an E-1 na,si.acd cunt ia ccblb v toe firal Yime.
From the point of view of res=arch and develoomant this is a
me jor steoning ston? and ° ntormation .0 9 ebiained from it
ja of the 'itmost impurtances rrom tne volnb of view af
jntelligence, the 100! resolution is insufficlent to mrke
the resilts of parsicular significence. For this resson, one
coild state that 95% of the usefulness o the mission would be
acquired if the lans ond film .of,‘ the camera were subjected to
a winking light and did not view the terrsin. In fact, the
first E-1 sstellite will carry film exnosed and devaeloped,
film exncsad but not, developed, and filn to be exooscd,
Information obtained by the readout system on these films re-
pregsante mors than 90% c¢f she informetion recuired from the
rasear~ch and developaent point of view. The fact that one
coild niso look on the outside #nd gat same incidental Intel-
lirenceo fram the terrain below, appesw™s Lo & rassarch develop-
ment minded organization en interesting but not overly important
by-produet of an matstanding R&D schievement.
m. B, E-1 SYSTuM
1. The -l is 2 strin camers with a 6* focal length lens designed
to oporate at 250 statute mlqﬁ. \H.th the 70 mm formst ard |
100 11/me AWAR (Av. weighted area rssolution) it is ressonabls

L to expect a basic pround wesolution of 100'. To realise this

~ “CRET
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v e mRET W

100 the IMC must be witiin 5% bLecause of the lon;; exposure time

of 1/25 second. Since the orbit wiil “e eilinticas, this point’
snould be studiad carefullye

The #-l system 1s less comriax &nd mich more worka'le than the

g2 system, It3 design makes 14 R coverspe tool (100 mi. wide
strip)s It i{s “elt that it has limited “sceing* capability since
aTter readout th2 ~ecognition of ohizcis will ontimislically be
1imited to 300'. Strip cameres Are.noﬂ usaful for maoning ut
aporokimate measuremente of small ot j2ehs datect2d are possibla.
Barring westher considerations, this satellite could cover Rusaia
in about ten days. This is not & vaery meaningz .l statement, tut
weathar and da-kness vlay vitally important roles,

The quantitetive asvacts of the readout prohlem sre not es critical
in the E-~l a8s in the &~0 eyatom, The qualitative ssmects in terms
of degradstion due to transmission, roproduction, and system
camplexity (religbility! ara the same as Tor the f-t.

There is an RYD advaniays or carry-over value from E-1 onto E-2

in that the imare Tormation, im-flight nroceesine, scenning, trans-
mission, etc., o2 the sams. The degree of succass of the &-1
prograr will deffn2 hetter than any othwr systom study the final
destiny of readou'. progrems.

™The questionable resombior; of tie end results obtained from this
system ard tha great neead for recomraissance-lintgllizence information
fram satellite vehicles Pa avsluriion purprses and fature R&D
maidance ure ronsicdared to be the major problem areas. |

The c~l package is part of the cowponent tast vunlicly and wiil

be tested simultaneously with the F-1 package.

~ TRET
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There 15 iimited pow:r sup~ly availablas (e nraximately 15 days
denondine on the amount of operation planned for sach package).
The £ilm »F the P=l when launchned witl be in tnree diftarent
cnnditionss
(1} exposad and processed
(?) exposcd and nyt mrocessed
(3) not exposad and not vrocessed
This will allow for the syatemetic evalu-tion of tne three major
functtiong of the aystem in flichu,
Threa camoonant test venicles arc scheduled »s5 follows:

September 1960, Jamiry 196, and Mairch 1961

Km2 SYSTi

le

s

2

The zed 5 8 strin cumera; with a 36% focal langth lens deszigned

to operate at an altitude of /0 statute miles; and with a 70 mm
format and 100 11/mn system resolution, it 1s reasomable to expect,

8 groand resoclation o 2?20 foet. 4 review of the Lockneed Engineering
Analvsis Report promp.ed concern about the distinction between re-
solution and recognition (fnnex R). Tt is felt that S50-950 feet far
recognition is a realictic fimurs. "oe width of the r-ound coverage
obtained is 17 miles ant tha ‘nformertion is tranamitted elecironically
to the jround, afte~ pwilorrapnic proceceing anxi scaning in snacs,
Jhere are two different prohlems %o which the -2 1s Mrecteds

(a) the vroblem of covering tre ent re Suraaianlland mwl

(b) the problam of szeing & opartic.lar target.

The coverage obiaiped by a read-out aystem is limited by the speed °

st whioh film can be scanned, the number of ground stations, the

~TRET '
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bandwidth of ths reid-aut eyastem, the wsather, and the resolation
define the overall snswew, Total coveraze with an g=?2 system
bacomes econcmica.ly unsound, in terms o the rumber of satellites
required, the slaborzte graind system required, and the complexity
of toth (Annex € and D). For a cingle satellite to accomplish the
job, eppraximately 500 doys would be recuired, Taking weather and
sur angle into consider:tion, this viould be increased to yesrse
Tn order to obtain coverase of a narticular targst on the ground
with the i~2 camera cepabhle o ohtaininz coverare, 150 miles on
either side of the nadir point, approximately 10 cays would be
requireds {Annex F)o
K 3. Gonarally tne E-2 camcra srstem, viewed from technic2) advances
to date, is obsoiets. It imposes such opersticnal limitations
(swath-width and read-out) to make satellite t pe op=rations
economically and polivic:lly unscesctable. The ~xtrems sensitivity
of the photogrephle system, the overcil complexity, &nd the
extremely close tolerances involved indicate that the possibllity
of obtaining the tachnical goals and ohjsctives mentiocucd in the

Lngineerinz Analyses Reoort s forchlul Gl 2o

ViTe Jo  E=6 STSTOM
1, Tne lers (75 ti,e cemera hes an F/S aperstire, and a focal length
of 66 inches. Mimmum operitionsl proaund resolution oo 5-10 feet
with recognition foar objects of 15-3C fee*: ere expected, including
deyradr.tion due to uncosyensatad irage notioa S vehicle stgh;l:i-
zation' residual. (15% 1l/mm 8% 155 na. mi,) Film capacity is

250 pounds (15,000 feet) stendard bage or 27,000 feet of thin base

~ TRET
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Cilme 7Tue deatpr s eanpah,a ol Yweling mnodified to accept SCO
pande, The orbit 1ife¢ 1s 30 Apys with selected tar;ets m
demsnd, Coverare i 2N nmuiicrl miles sweth widtl with tae
capanility of stereo 1Y) degrere foru snd aft.

Ce The b 12 progrirmed Lo DA boosted into orbit by the ATLAS AGENA
Lhe This is dictated by tne recuirement to keen tho vehnicle in
orbit for 30 deye. Thin i: tura dictstag &n orbital altitide of
180 miles, wiich 1n tirn este’ lirpes A mindrum veignt oasis, “he
lens perameters of F/S, tne focal lungth of 50 inches and the
dacirsbilit o;' n horizortal con®isurction (in addition, the F/S
aperture 1s requirad Lo maintain centh of focur)e  The resultant
welgh* of the svster, includine film, 18 1,000 to [, 50 npaunis,

e A design that assumes &8 0 day 1ife does nobl geer to de &5 well
"matched® to weathnar condftions and lntellicencs reqi‘ramante ag
could be obtain d with o l:l~inch F/S prckage rt 1h0 miles altitude
or from a Sh-incn ¢/5 oockays aging 75 feet of film. Thils wouldd
he more concistert witn Lo weatner (coverare of larce cloud free
araas in 2h-72 hou), political rrobloms (psycaslo~icel effect
.of 8 continnously orbitin- rueonneissance vehicle over lony
periods of “ime) #nd .31 recuircements mentlonad vrevicuslye

lie The launch schadule fom the Y 48 one ner month =& follows:

CY 61 - September and December

CY 62 -« March, May, Jane, September, and Noverber

Maximum time to ouhain total coverace Alove 23 degraes (not

providing £or weather or sun angle) is approximately twenty days

and minimux time to flv Wwithin range aof any tarret is snproximetely
three dsys (camera 1s capsble of roil steering and mey he rolled
up to 30° for specific ohjactiva terpetting)e |

s = " o~y :q

. *u

vo o‘{.> -, . -
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5e The develonaent of grvind rocessing ond dnbts reuction ecuipment
for rorwersrle 08 'loads nonears to i« oehind the development of
the vehicle svstem. OF svecific concern im this area are the
developmants of reatititional rrintere, sdecuate mensuration
equirmant,, anc the sutom tic ~Vimir:tion of racundant material,

and/or infurmations

ViTe E. |RsCOMMNDLTIONS

E-1 SURSYSTHEM

1. That the cxisting D=1 nrorram is adecriate

- r in ag ~rogantly <onfisured and
T That the Dro ram =valc roMain as sragantly confisure

scheduled (-1 and F-1). In the evont that one ¢ the systems
malfunctiane, thoe other sostem me, yield ussable R&D results,
. and, to obtain exmeriencs in lrunchine ciel nayleads for cover
purposas.

3. That, if possible, the launch scheduls be expediizde.

Le That the mr1n=it »ema’'r on *the nhotn grst o, but not at il

pxnense of the Farret e stem.

£~2 SUBSYSTaM

5, It is recommended that tune K2 program be limdted to & maxirum
of four vehicles and te Lerminated 31‘; the end of CY-1961l. It
is felt thct a total of seven resdout packagss (2 1) ia
suificient to obtain tne RidD objectives and rscelve sufficlont
moterial to evsluste for future R&D.puidence in this area. It
{s felt that this will allow su’ficient overlap with the recovery

program to insure opers-ional readiness of the latter.

Contd - OSRET
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6 Tt is recommended ‘hat stodles 06 technlcsl developmsnt progrens

-

bte iniziated in theo readout area that wll #llow far an adequate
readout aystem in the future if requirsd,

7¢ Tt is recommended that the reuced effort in the resdwmt area be
reflected in increased emphesis on the early availability of &
recoverahle system, and in thce proper reduction of emonssis in
the appropriate ground procevseing, rsproduction, and data
reduction sys tems,

B~5 SUBSYSTEM

86 That efforts be placed on the develooment of smmller camers
packages #itn nigher resolution, and smaller dual pa:loads
| (effective stereo for better target racognition, and measurements,
as well as for politicsl and weather consideratiors). Utilization
of all govermmen®. organizz’ions and facilities baving orimary
mission responsibilitiss in recomnaissance sholc be utilireds

9« It 4s recommended that avery <ffort be made %o orovide the usors
with adequate ground oroca.sing and dats reduc-ion equiplenf; in
sufficient time to have 1t operationally ready upon receipt of
the recovered film, |

0.  Since the primsry mission of tne »rogram is photographie

recmumiésancs, it {s recomrended that tne vehicle be designed
in such 8 menner that it doss not complicate and/or cospromise

the design and operstions of the camera.

At 2 :

Et

i e e | g
i S
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L ﬂmnl. 1mmd.on has tnn created by the meager nount of

o inm-uu_u evailabls en Subsystem "I® that partieipation and kuewledge by tas

tire intelligence commuity and by the other comtractors in the SAMOS cesiplex

# been ugiud, perhaps because it is net recogniszed as important by the USAF, _
s situaties iu’m apparently resulted in a lack of coordin;tion which has hsmpsred
o system design. In addition, it has been very difficult for cegnisant governmest
cdes to exsmine im detsil the procedures, the program, and the hardvare ef

aten "I%,

There is no doubt that the principle ef concurrency whea applied te
a ground data handling system of this type 13 & vory d reisult principle te fellow,
Rootammdnditions vere nlm by this and other mcm ugo.rding a shift of onpmil
bohnon roulont and rocmrn these r.eunndationa sorrespend te a rudic&l chn.nge
in thu means of «:ollqct.icn and nay well make nest of the system ebselete after the

n ﬁm fow flightﬂ.

. There are nx'i.cousj worries created by mamy briefings and diacussiens as
to whethes the ’imerrncc petween the cellectiom and the analysis has been properly
taken inte acceunt,

As & result of premature initiatien of hardware work, the state of

the art has surpassed certsin Subsystem "I compenents while at the same time the
changes in the overall system cencept have made ether camponents of meall ube.
Twere has bses issufficient analysis ef the essential requirements of Subsystem “I"
. Gurimg an R & D phase, and confusion has been created between the uod of handling
"R & D intelligenss "take® and the meed for developing the necessary faci]itiu for
-an onqtul cponﬁoul SAMOS system,

) A substantial mumber of new preblems must be assessed du'ing the R& D

pfmu. These include the type of information cellected, the radical difference

vViii - 1
e ¥ ﬁ
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| betmeen recovery and readout requirements, the comtinuously varying infermatieam
r'ﬁu, seales and sceps of coversge, and the problem of correlating the informati em
with the orvital time, It is evident that a carefully cemtrelled experimsntal
pregram is necessary to solve thess vreblems ard it is very likely that intorin‘
solutien will be necessary to handle seme of the R & D intelligence "take",
On the other_hand, it is by no means clear that the program has been
handled on this basis; rather, the impression has besen created of a large scale
cff.ort,.t-.rd hoavlly automated censoles. Alse, uniquely new digital comprters

have been developed "per se" rather than in answer tc¢ a particular R & D problem, ...

“The change in the operational concept between a warning system and an intelligence
system sheuld have had early and profound influence on the work of 3ubsystem "I%,

I Pae June 1, 1960 letter from General Wilson to BMD is a late recogmdtion ef this

| faet and mey not have been properly implemented yet,

B : Included in the development ef Subsystem "I* is an elaberate simulation
pregram that seemsz not to have involved the use of actual intelligence data, This
elaborste simulation program may have led to wreng conclusions regarding the quality
of the squipment because of the obvioms and very serious differences betwsen
simulated and resal material, Su'bstantial differences in estimates of the expected
signal envirormwent by various contractors is one example of this possibility,

VIII, |Be RECOMMENDATIONS

(L) It is recommended that further work on Subsystem *I" compoments be
precedsd by impmediate test and evaluation werk to classify the sub-
projects into the fellowing catagories:
8¢ Items which are, or appear likel;" to be, better than similar

devices already available for general use. These should be
completsad and made available to systems :)ther than SAMDS,

be Items which are, or appear likely to be, indiepensable and

available to supply a m'nimum capibility for the intsrnretatiom

Declassified in Part - Sanitized Copy Approved for Release 2013/08/05 : CIA-RDP84-00499R000500120005-4
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of the imterim data that will be furnished by E2, should alse
be completed,
ce Items which appear imndispensable for future handlimg of recevery
payleads should be continued, if already initiated, provided they
Are general in scope and do not limit the vltimate system performance,
de Items which do not meet the (a), (b), (c) criteria and those that
appear to be limited to the handling of ELINT data should be
suspended, ELINT data from more than three payloads are unlikely
to become available in the next two years, and the relative
importance of anglog and digital data is still under question,
Items that do not meet the above criteria and the ELINT portions
should remain suaspeanded pending discussions betw:sn the Air Force,
the different contractors, and the ultimate users, aimed at
determining to what extent special purpose facilities are actually
required,
(2). It is recamsended that simulation proyrams be based on realistic rather
than idealistic oconcepts, and that the purpose of these programs be
one of actual evaluation of the squipment, as it will eperate in the
futare, rather than of displaying data and training eperators on an
unroalistic basis,

(3)e It is recommended that the entire intelligence community participate
in all aspects of the Subsystem "I? progrsm, and that evaluation of
the iystem take into consideration all other programs, both special

" and conventional,

-
e
.

Virt - 3
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I, It is felt that the following concept of operations can be used today
as a guide 1ime of future RAD work (and 18 therefore subject to future amend~
ments before being acceptabls for actual operationsl use), This plan is drawn
according to the rules set by the USIB document either explicitly or implicitly.

1. Surveillance of Cino-Soviet t@fri.tory will be a primary tssk
of any future operational ferret subsystem,

2. Fxamination of the Cino-Soviet territory for all appropr!ate
frequencies nnce or twice a yeer mugt be assumed for the cold
war period; R&D work will aim at supplying the corresporviing
capabilities nnd reliability.

3, Specificelly directed recommaissance flighte with special QRC
misasions will be required at {rregular intervals averaging twice
or three times a year, (This concept is not explicit in the
USIB report but is the necessary counsequence of the requiremert
particularly es relatod to anti-bellistic misslle detectinn,)
R&D work should be conducted to permit the future use of RC
procedures and %c develop the techninues required nnt only for

long term survelllance but also €or short term reconnalssance,

2 SUBSYSTEM "F® R&L PRODLaM"

A, The orderly develonment of a satellite Cerret capubility must take
into account the need for early avallability of devices cepeble of meeting the
urgert requirements 1isted above and plan tne work toward e more complete,
reliable and flexible device canable at s later date of meeting misaions of
larper scope,

B. A nunber of problems present thenselves and the work should be planned
towards thelr early solutlinn.

(1) Detectiop_snd mpalysle S YeY MinLER ip b« prescat environment.

The problan of seleetirg arti-bnllistiec nissile radare fron a derge

e R x’
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eienui-environnant is not readily solvable, Presart nrograms have started in the
correct direction but insufficient sttemtion was given tn tie proolem until recertly.
The Aetection of satelllte-«imed chrrnels and of ground-to-missile
guidance channels has not been proverly studlied end no prectienl ef'Unet has been

init 1&tﬁd-

50X1

(3)  Inhibit tezhnigues and locetlon snguracy.

A cownward looking tecurique is used fom terreting from a satoliite
similar in many weys to that uced {or viow i obecrvetior, Vhile the idea apperrs
gond in pripeiple, no pround or £light toct ean ;ive a satint: ctovy cevatuntion,
The use of presently planned ¥1, ¥2, and F3 in oruit would yive a opartial answer
regarding the validity of the selutione

(4) Propagetion cllects on ground-t:-opuce sienals.

A mmber of unerrvertional phensmena may be iiceovered of whose
existence we now have no information., The :ntipodtl focusins ot 40 Mc discovered
with Sputnik J1 in orbit is tyviesl nof such vhenomensa, Ugo of satelliten is
indispensable. F1l, ¥2, and '3 will ;ive a partial answer,

(5) Multirle intercent, reflections, gourieus eignals, nolarizatioy

SELOrE -
Some problems of this type are anticluvated, raneciaglly because of the
different response of the main and inbiblt ~rternn ot “1ffe-ent bplarizations,

The ¢ffect of 1onospheric aparaiis reflpetinr s ari ~toer nindlar phenomenn canpnt

be anticinated.

' o

o Py "r
T F\ e
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(6) In-Night satellite calibration.

This has never been attempted bafora, Aircraft tests could be
~used to test the technique.
(7) Space signal envirorment,

Wide band «xploration of the spectrum has not been made outside
the sarth and outside the auroral latitudes, however, nothing speeial is expected.
At auroral latitudes, some of the lower F3 bands may reveal unexpected sigmals.
Satellite tests are obviously sssential.

(8) RHigh gain antennas stabilized to earth.

This is an essential characterisiic of many catellites of the recon-
naigsance and communication types. Ve need to prove the techmique; there seems to
be no reason why difficulties sheuld appear: satellite tests are essential.

- (9) Real time payload adjusiment to correct errors er to switch in

alternate units.

The requirement for recormaiseance rather than survelllance missien
R L] put a premium en payload adjustmente that can be made without hours or days
delay, In this region, F2 and F3 will give decisive answers. Aircraft rather
than satellite tests could be employed to prove the practicality of this techmique.
(10) Satellite COMINT.

This collsction requirement is not now a Part. of the present equip-
ment program. A sensible R & D test should be made in a suitable and likely

f'uquency bend o determine whether the collection method is effective; whather

the take cowld be used if available on a regular basis; 50X1

~ "M rer
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(11) Overall reliability of satellite take.

A comparison of the received data with t.he knoun paramelers of
. signala frem U.S, radar, mavigatlon aids and other -nittnrs will be essential as
a means of  establishing oversll reliability of the data, Without this kmowledge,
no’ confidence or validity factor can be established.

(12) Feasibility and procedures 1o ba employed by Subsystem e,

There is 1ittle doubt that "gubsystem 1" will, more than any other,
e 1;:f1um§od by the results of the early flights and R&D techniques in collection.
The slimination of errors, of redundant data, of inhibit errors; the accuracy of
logation, the check with calibrations; the feedback to suﬁsystm ¥; are problems
that are not likaly to be correctly resolved without intense R&D trials on actual
satellite data take. Fl data is essential hore, F2 data will be much bettar, but
gtill insufficient, Amalog data handling requirements are very unclear; the
ability of 88/1 to abstract useful results from partial data; the future extension
of ELINT procedures to COMINT; are all open subjects for investigation and
devslopment.
C. In addition to these technical problems, a mmber of operational ques-
tions need Yo be answered before such requirements as those listed by the USIB
can be met; this is, of course, always the case with any alectromagnetic colleotion.
The enemy's techniques, characteristics and tactics are fundamental in determining
the chamges necessary in our original plans to achieve operational success. A
few of the pertinent questiomns are listed below:
1) Do the Soviets track our satellites?
2) Do the Soviets have a space survelllance system?
3) what is the power, gain, and character of all the ground-to-
satellite links that can be intercepted?

k) What new frequency bands will be r3vealed as employed by the

TTCRET
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) ﬁhmorbmtﬁmutht thaw.quip-urt upruubhphmd.
”’“W‘“ ﬁ: s part -~ amd, 2 swell part st that — of the work that the EB-k7's
i ' h.vu ba-m: on along the periphery of the western world. If the missions

B w Shese rocwmiuuce airplanes are espential to the country -—-
and 1f m r_g..gu were to become politically wnacceptable, the present
conoaph o ferret SANOS subsystem would have te be substantially modified.

IN, 3. SUBSYSTEM "F* RECOMMEDATIONS
L, © Tt is recommended:

1. Teat since the amount of expenditure allocated to the boosters is
eut of &1l proportion with that allocated to the payloads, that greater exphasis
be placed on tﬁe payloads, the ground support equipment, airplane and groumd
tests and test dsta processing.
2, That the mmber of Atlas Agena boosters be reduced and as many
utd.iitos a3 poasible be based on the use of Thor boosters (with or without
elustering Sergeant missiles) for R&D testis.
3, That of the thres Fl payloads currently aveilable, as many as are
necessary, be flown sihgularly or in combination with an El payload, at the
sarliest pessible date, to achieve ome suoccessiul orbiting ferret collector
(Lor ot least 36 heurs).

k. That af the four F2 payloads now under construction, as many as

necessary be flswn with Thers boosters to achieve succesaful orbit with two

loads.

5, That in order to mest specific requirements mentioned in the USIB
Mm, a vigorous RAD program be initiated:

a) to develop modifications to the F2 design or of the special

- test payload package to develop an early capability for the

con#'d
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X,  MARLENINT (0TS

Ao It 13 racoznized that e maharenant of a program of this type ic not
an cusy task and that the tschnical difficulties arc compo nded by the clamor for
early intelligence in a variety of forns, by the multinlieity of rayloada and by
the national importance iiven to spac? projects. In addition to lLhese dif’iclties,
gerions errors in judgment regardin, virning requiroments {annex %, and the
controversy regarding the relative isporiance A% an early resalt va, an orierly
% % D procram interiered viry seris sly with the nanaremen* of the prorrav.

R, Farther protlems were inte)luced by the astignment of the manapement
of “AMD3 to a pgroup that, erinentl; cuccescful in ‘{he administrat.on of 7534,
axtendcd tha ssme techalunes to » 4. 07nrznt project. The fna~t that ‘he » % D
techniniea for ihis project huad to i~ very different was naot, and is still wot,
£011v recopnized. Tho inoslodie o7 recornaissance techni ju~s and systems in &0 was
14mit~d to ~ very emall nurber of recndle, JFfor this reacn in particular, e

1

managanrnt crodp found It Ifrenlt vo estaclisi = position of leadershin ind tecame
respongiva to a nomoer of outaide forces.

C. lhe fact is thai, within tne U.nr, there are cftf.icers and civilians with
¢ vary hirh degrec of tecrnical competences whose gervices were neitier sought nor
welcome. There 18 also vithin 5.’ a well-developed f e D managament ¢ovapility for
projects of this type.

D. For the above reasons, it is visweld with alarm the creption of a new
ofn:nizati;u, ei o or outaise or wlvharn tie Alr oree, that does not vso the talente

‘-

available a2t walhW, tome AN and ‘I USar, It womld ~lso te of concerm if much

T S N

confidirce ware Hlased 1pen tae obility of an arprov:a &nd not yri starfed orpanieation

like i.ru .pace in esteriishing immediately en atfeetive ~nd e vicient engineering
———TN—— T —

supervisian over the profoct. It ir 777+ thet ¢evaral ronthy will be necessary

before Aerospece's influznce shonld be reckonsd with and that this time w'll be

fa STLCRET
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required to staff the organization and to itrain its pers~pnel into a new Jicld
of endeavor.

E. It i3 felt that lockheed .30 in the main has followad inztwic*icns ond
many of its apparsnt errorc spould no traced back to determine the effoct of 0D
directives on contractor's denic.ors.

F. The present knowledra of sut-1lite *naachines, stabilizution, daorviting
and recovery d4ocs not admit the ririd s.pteact nechanisms lmposed oo tne A . also,
tiie inielligence requirements roles thal have bern Llaved in tiis precre at least
since 1957 arc unr=al and confusing. .- tiue foresecable frture maior exrcrimental
activity shoull center on exporisvn's, spee.fically to expand the imowledee noted
shove, DProperties of pavlo.s. wd devoiseent of optimam photozrehic ard SLAET
mecharmisms should procoed conerrrenti. Lt in - reletively inderendent mar.er,

A

I Fecompionde=t' ons

1. Despite the errore of the oraeant ©3°

1w
&

managrement srons, 1t is felt
' L ) 3

that locsons have hH:an learnzd and th~t v na-ement has improv~d and will irmrove
frther. Tt is recomiended that every o7 fort e nade to make the existins orcand-
zations work ratler than make radinsl clenreos st this tine,

2. IL i3 recommended thsi the ) orcanication e reinforced wiin nore

pfficers with recornaigsanse ox.eri-nce n°0 that the »2s tions nccunted on the stall
: ST R T P
e gonsistent with the high uriority of tre rroject.

-

3. v 43 reepgendad lhot or-iwivations Jih: 0D and T be T rourght.

into the ‘ireet management structure, thait their advice be -iven much creater welypht
than in the pust, and *hat sdpinistr-tive nrocedures w2 rovised to pernit response

to special projecté on n timely vasic. urtsiis appesrances lead cne to conclude taat
5D nas sometimes avoided asking for advice irom .00 and ... and somet.res reversed
ec rmendztions in a diraction that latsr  n°5 {45 ‘n the monacement of Subaystem I)

voved wrong. If tic avove recommendation i umaceeptable, 1t 15 reconrended that

ran¥’d. 2 TTORET
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N e
o
m the appropriate staff sections of these organizations be reassigned to %D,
*‘pj L. Tt is recommended that, in the delitverstions concerning Lockheed Jorp.,
R A - ' . . ) . sas . v se and
%y [the contractor's act_ﬁma he judged t.aklpg into account the policies, guidance
S 1 decisions made by SAF authorities that may have bean norimary or seccndary causes
*. . lof these actions.
3
7)"' ’ ’
i 3,"5 I3
¥
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A:WEX A
WARLING

1, Me nature of *he warni-g protlem 13 sucn that i1 ghould not be allowed
to confuse, justify, or ex vt technical infiuence or the reconnaissance satellite
sygtem, ‘The various degrees Or Wariung ol naly imply, but are dependent to a
lerge degr-e on the known intentions of any potential enemy. Therefore, it cannot
be designed for, Or the oth»r han-, the imporance of carly and reliable warning
' to the national defensive and offasive eflorts is reco;;pized. In order to
insure the higheet quality results, the indicators of the imminence of hostilities
should be derived Irom each and all of the fnllowing intelligence cataegories:

(2) scientiric and technical, (v} ecoromic, (c) pclitical, (d) military (alr,
groumd, and sea), {e) sociolorical, (f) geogranhic, (&) transportation and
selecommunications, (h) biogrernical.

2. ™ds, in turn, becomes & national 1ong-_term(d,ays-mon'bhs—years) problem
involving all intelligence agencies, (lose coordination ol aﬁ activites and
compatibility of all systems is mandatory in order tor rovide on & timcly basis tne
contributions tuat SAMOL may make to tne above intelligence categories, The
urgency of a threat of any situation is deperndent on the degree that it is
supported by all of the above factors in addition to the extent that commber
actions nave been taken during tne build-up of the sit.uation..

3, The question of timeliness a3 partaing to the ovaluation of the SAMOS
end products should be stucied very carefully. AS pointed out previously, the
advantages of satellite reconnaiseance are such that in a very short period of
time it can satarate any and all data reduction systems tuat are now in being.
Complete automaticn of the data reduction process could very easily hinder and
slow down the decision process perticularly as pertains to tne short range -
short term protlems, Data reduction on & eclect basis and effective method to

eliminate redundant material is required,
- SECRET

Declassified in Part - Sanitized Copy Approved for Release 2013/08/05 : CIA-RDP84-00499R000500120005-4



Declassified in Part - Sanitized Copy Approved for Release 2013/08/05 : CIA-RDP84-OO499ROOO5OO120005-4':

|

Declassified in Part - Sanitized Copy Approved for Release 2013/08/05 : CIA-RDP84-00499R000500120005-4



R g

Declassified in Part - Sanitized Copy Approved for Release 2013/08/05 CIA-RDP84- 00499R000500120005 4

’1

- o - “GREI - V'__"u: e 1
53.“ ;‘ ‘7“--‘.4‘ . e L R PR L S T
. I o - wo- o : ; e - ".7%‘-’?‘, N .n."
x S R P S Y R
S R
in :mﬁwmmm L AT s T,
i » » M&F! ! - . ¢ SN o - - o4
’ - ; ot R L ': : %, v, P
m: Resolution;: - e ;' ‘ L s ‘i;_{.,,\ R
PRk _‘w N .

:3 v 1%’.*;::6-' Ml—ﬁ systom's perfomamo to- quntad at 200 linu per mm high con.:’!ﬁ gti’

W\ﬁm J,;Lnel per mm low contrast. Conversion to. masurement in objdet npm rvﬂ&

b

&ctdpnndiel in the anticip;tod 20-1'oot recogunition ground resolut.iep.- AMgh

contrut targes (100:1) at 200 lines per mn yields a detectakle duwnlion ot 8 ‘!

N

' !‘eet or lppmimately 9 feet on the ‘ground at a scale of 528,000:1 (380 statute

"'nd.les). Howsver, it 15 generally acc‘epted that to recognize an otlsct, it rust : ﬁ

4

ﬁa‘w frow 3-5 times the dstection nesgPution., Therefore, this (Bs7) ¥ foot

dinénsion (detect on) will be aporaximately 25-L5 feet in size bafora mvgnition ERERTRT

-‘1evel is attained, Operationally one js always dealing with low con#i‘dst ﬁu‘gote :

(and acéeptd.ng the stated figure of 100 lines per mm), the acceptad ground d}.jeqﬁ_"

facoglition threshold is not less than Sl=70 fmet, Thersfore, it i3 more rpalj.stic
to think of tiis svstem as & 50=90 faot system than a 20 foot systen when 1t is

required to identity and recognise oojert.. Hau before corsideriiug tha B-2 83 8

- 50=90 foot aymtem, it should alsc be caprasized tnst the above condltiqns ere

basoad upon a shavic relatinnihip oi cwmers to pround, Tue eff-ca of systut

dynamica during the period of time for cxposure further affect these numbers and

ére discussad in the body of tids Jnrnex. oL }
K final consideration of a mumcrical description ot the éystun deals

with photorranhs taken obliquely and the resulting image uepgraiation,

azrera Uriertatmn Prov Lemes

Bhe -2 camera is basically a sirip camera., The slit is oriented pefpendicnlar

" to the tlightpath. i 70=am film is then feu in a path parallel to the flight line,

and at a veloeity equivalent to th: rulative ‘round velocity, Object and image
planes are thereby synchronized, and eirosed Ty w ozns of a slit in the focal planae,
The slit width and film velod ity «otaslished v eqosure time, with the forward

motion of tii~ venicle providiin, vie Yscan® moticn. [Le camera s supported in a

CERRFT
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3-axis gimbal system so thaty “the opticul axis may be direct.e& + 150 miles of
the vehicle nadir feor preselected tarpat areas,

This preseloction and aiming ars consldered to be very difficult problems.
The transverse dimension of the rils represents for this focal length a total
angnlar [ield of 3,2 derrees. Assuning a safety factor of 5U%, a target must,
therefore, be angularly aeterminsc within a 3%rip of 1.6 deyrecs ‘rom a vertical
height of 300 miles. This represents an accuracy of approximataly one part in
16.5 in eacn axis. It should be remembered that this accuracy must be simul~
taneously maintained i:n all three axis %o hit th. target. [he 1.6° must, therefore,
be considered the 3 3iyma limit or a% Worse %the 2 sigma liait rouembering st the
2 sigma point 27% (1-. 9 x .9 x .9) of the largets will alr=ady ve missed., The
stabilization systen which is usually specified in rms (or the 1 sigma point)
will have to be good to 5Q mms or 0 s lepending on how many targets one is
willing to miss. The stabilization system specified in 84’ 05 does not meet
these r«quirements,

One must furtner keen in mind that all ol the above rre-supposes no error in
position alony the orbital tracike. Such assumptions should not be allowed to stand
in an active orogram,

It should be mentioned that both of the above difficulties (sirict stabili-
sation and position along the track; are overcome by scanning across the track
rather than along it, as is the case in other panoranic t:pe cameras, In panoramic
type cameras, the entir: section is scanned and errors in position along the t,rack.
can be minimized by starting the camsras early. This insures target coverage
with 2 penalty in rilm weicht proportiocnal to the stabilization and track position
accuracies, The trade offs when viowed from a pancraric confirurat.ion’ are clear,
Since the panoramic method is swperior to the present £-2 method, the B-2 metnod
should be chanred. I[n addition to accuracy, ‘v ig also interaesting to examine

stabilization systcm rates, they are:

2

- ”
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- 4 26 ro uconda
oﬁeipuuﬁodﬁ.;"mov[mpamuamouono 126 » 1*?‘“

‘“w nconda in an éuvolure ‘af 0,01 second. The 1.25 are uoonda r-pruw

"& uc .‘&“e‘ e

W l'gmnd mogion of cpprwmto:w 9.6 feet which already borders ‘on dtbrxouﬁm

A

9»,"' (v o: nuppoad Moa) rc(oluﬂ.on, far this repruents the blur ccmponeﬁt q}png ‘ohe
11’7-:“ ‘h pmmﬁw sl:lt. axig, No‘tice the mtion is not corrected by B‘C ; ﬂ‘u awt};

:& : ,‘ lmlinﬁﬂn motione . By the same token, tha pitch axis eom‘ﬂ*- CORM: t“ w o
i ke g m;‘m'ct“ " IMC, whict io turn contributes - about 10 Ica‘t of iﬂk' . : >
"' uur infhe T1im fosd direetion, - CLrn 7'-" iq* o
. 'wuued apather Wy,  trenty (20) foot bjeston e ““"" ot = ‘IW"“"' o
ol Miﬂ-los rtvreaenta = inﬂGG on the Tilm of 0000k uwhal, o qicrona AQW | :
f}g !1!‘ the moment um critcrion of 60% image motion compensation, the w‘ N ‘
it m‘pﬂblq blur is wut Lt nicrems. mu means what in 0.01 seconds the a’uhiliatﬁ“‘ e
Do
. oq't'i;lemt mst not contribute as mach as L mderons of motlon. ) SRR : BN
» ,, . mis degroo of atcurady. is not presently availsble in the B-2 svst-. ‘ o -
<L Wﬂcﬂar stabiuution raquired is 8PP"°‘1“"°1~V 0,5%/minute. . ‘
“ . ‘Weather Problets: . Ve ,
| ‘*"‘6«-&« the: fact, that mich axte '“13"“ refareing clout cqver, mo trud . '?:%:
. upmttoul lovul of pwfom., is gutgd !‘Qr the E-~2 syuten. the ﬁucﬁu&l T ‘
; . perforsance sectdon, does not mention the effgot of haze (mduatrial o mt\wull .

f‘*’ ~stob affeot end performance.
o From svailsable weathcr dats, it has been detarmined that tpprﬁ.mtely 503’ g

' of the area of the UBSE is cloud covered most of the time. A& least LOF of thb

, .
‘ : rinlining areas are determined to be partlally cloud covered. Only 20% of the - :
SRCEE antire area is considered open and clear, and this on a rather sporadic bosis as

3
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related to moving cloud pattern.

The E~2 system o.peratss on a basis of preselectad target areas. Thereare
‘no sensors ebomrd which provide rerote gcromnd indication for the presence of
cloud gover. Thie is a problem of special importence in the E-2 photographic
system, because itns angular f1 eld of ite film rocord is just 3,7 degrees EquAra,.
It 1s, therefore, not at all jnconceivable that cloud cover can completely
obscure the full field angle of 32 de,roes,

Moreover, this may occur even when a nommally usable condition for coverage
of 0.2 to 0.3 cloud cover exists. Tnere also exists the problem of narruw angle
lenses obliguely related to the cloud cover. Solar position under these conditions
is important too, for the sun at the incorrect angle to the cloud openings will
provide undesirable shadow on the ground scene b:low the opening, Such & condition
makes it difficult to get overlappiny photography. The probavility is quite
low that one can accarately locate a sinple exposure throush the cloud openinss

Exposure Criterias

High resolution photopranidc s:rstams are particularly subject to deteriorati.n
as a result of motion. The greater the resnlutinn, the more rapid the detarioration
in the environment of motion. A3 tne photographic scale ueoreases (smaller image
size) the reducod contrast also contributes to & lowered periormance of recogni tion,
The slit camera does have one unique characteristic which sets it apart from
all other camerss--a non-dynamic shutter capable of very short axposuren, There
{5 no cheaper or more reliablc means for minimizing the effects of motion than
fast shutter speeds, This important, and useful characteristic of the slit smtter
has Deen compromiscd by cnoosing a ver. 8low emulsion, which nas high resolation
capability to be sure, but forcing complex and exaeting compensatic;ns (effects
described ear_lier) to make a strin camera useful at exrosures of 0.(1 second,

Naxt exarmine the problem of cu.cra 2xposure contrel. The camcra is provided
w.th a plass nlate in the Socal plane a on whici: mrtellized slits are plated,

1

i
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| rodn ed, 1t may be of such lll%“i"'“‘-\" as to shift the fooal plane. positiore
in% ced, ’ :
| 5 ‘ L : e . S

. . o " A manse .
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Tis is .:anorunt ip view of the extremely narrow range of eritical focus.
The lens system window is critical, under load, for internsl stresses (from

temperature gradients and/or pressure) can approach such magnitudes where 1ts

resultant qn*ty s2s the resolution liait of the entire opiical system., It is
easeut.ial that the window be kept in a stable condition, for the existence of
thermal gradients will vary the quality until such time as the window resumes
thernal stability. This means different characteristics for dirferent photographs
until stability has agzain been reached.

The present IMSD procedure for ground collimeter testa of the £-2 camera
does not provide that the camera be pressurized to match the expected spacebomi
situation., This siould be remedied.

firound Control of Hesolutlon:

The E-2 photographic system provides for comména control of resolution. This
ig impractical eince there are {00 many parareters which enter into this end effect.
For example, a focus control and image motion compensation control are provided
and this directly raises the question as to whether an operator at a remote console
on the ground is able to determine winich of these two are in error. How is the
opérator to know if the difficulty is tharmal stability, window effects, mis-
alignment due to launch forces, eto.? In the bsence of resolution targets somewhere
on the ground, it is virtually impossible to make an adjustment in resolution remotely.
This operational mode reguired redefinition and evaluatiou.

Sterdo Photography:

Brief comments are also included in the z-2 report regarding the availability
of stereo photographic coverage at angles up to ¢ 17 degrves. It is not at all
clear just how cam-ra orientation is proprammed for this purpose. Intuitdvely,
the value of such stereo is questionable in view of the involved geometry. IV is
considered doubtful that suck htight data could be of value unless points of knowa

slevation are locat~d in the overlap ardga. OUn this basis realtive measurements

6
SFRRET
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Mt hn'ﬁ’lmb valuey: but ab beat questionablo. A convcrgemoc sngle of 3

5%*1&;,«;; - o . 'pglii of "528,00041 Jpadir only) o _g}_ begin to previde elevation
. lm'h ;us than 500 foet. this is 2ot cansidersd worthwhiles in the ugl:t . R
: noef [ Wm complexity required to provide this mowon, sinos in the lignt - ot
’ of tho Gmﬂ.ﬂ wiiitng - problem previously dincuaaod above, it is doubtf\\l that, ihr woo
e Eﬂ-wugum wquired could actuslly be cbtained, IR ST
"’;1‘ m;.mutiom . o ’*",

,ﬂu il!-:lul proaessi.ng in ﬂigbt involves the use of nonobath solntiona.

s

Thore ﬁg,gn dodbt ’d:t- 11’ a data 1link is to be used tha®¥ this be the process. nud.

““J "The mﬂﬂl process doea affect the latent image ruohttim;, for unlike cdngeationll | N
procmf.;, it camot provide the compensation for oontinnou'ktma amd dmaity S
. “&g&r 1. Ona flm recovory basig there is no doubt but tha® conventlonal promﬁng .
o . wi.th the cloce control au.ih& id.Il yield desirably higher rcculu than .. *
monobath process, -The ground proons would even compensata .for tho unl:pqcted |
. - vtu'htion of airborme expomure. : ' ‘- - & *“
- " seux uea:,g_ S - I »

f * m.nt ‘o iodobath: procpssing and: drying, the film is h‘" presentad

e 1h s gato to-be scanned bw a ﬂy:ln; #pot Sgapmer mlated opt.iu. llare haga 5
L u nrwcetion accurs. - The m-ineh frame is then uwmed in 0.) ipeh x 2 M otﬂpiw‘ ‘
T

;tor the dnts link tru;,ﬁuim. T™is means that in a 2-inch fraa lepgth, the synt- .
3 MW“&]V introduces-19 breska irv hagc contimx:lby. Assuming t,B llnoarity S

(we-p) the ubrittod (wis#ing) areas ean vary by + .00 inch, or # Lk rm. st .'
s - each soan section 1ntorflu. This eppeare most undesireble, _' ) "h : S
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Annex C _ S

1. Read-omt Limitation Due to Scan late = &" £ilm per mimvte

L4

4 -

"

‘No read-out Stations 3 2 1 ”’
Read-out Tima/Station Yy 50 26
(Min/Dey) &
Film Read-out/Day ' L
Inches 396 300 150
Feet 33 25 12,8
: Linear Mles/Day 7,790 1,860 930
Sq. ¥i./Day 7,430 31,520 15,810

Average Length of

Flight Lins (Miles) 7,000 2,000 2,000
Average ‘lumber of

Times Over Bach

Flight Line to

Obtain Coverage 1.07 2.1%
(Ruseian Block=160°)

19.2 M Sq. Mi.

No. of Satellite

Days Required for

Coveraze Lhly 666 1,333

Weather Degradaticn
50% 8o 1,332 2,666

Period Degradation
Control Negradation
Reliability Degradation
PMlm Size = 2,75" x 17,51 (35C") ~
150% ¢ 2.7 = 5h.5k (the mumiwr L7-mile units in 150%)
gh.85L x 17 = 930 (linear miles forward Cirection)
Single frame = 17 mi x 230 ml or 15,k1 so, mi.
II. The offectivenass of VAF3 as an operational Téi station is quertionable,
The amount of read-out will depend upon the type and amount of activity
at the Paocific Missile kange, and the degree that the electronic radiatdons

of these activities interfere with subcystem il receptiom.

SECALT
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-2 - Annex C

A .In conparison a 70mm recovery system will cover 278,000 sq.mi./day and
i} 16,000 linear mi./cay. The mumber of satellite days required to obtain
total coverage would be 72. Decraded €0% for weather, the total would
be ih.h. Degradation due to period, control and reliability is not as
great oi- u éritical bacause of the {ewer number of days regquired, If
the s:itéllite 15 recovered in a 2li-hour period, it will show & ga..in of T

6 to 186 becewse of the read-out limitations.

IV. Using » paneramlc recoverable system with the capability of a 150-mtle

swath, thel conparison would pet

16,000 linear miles/day

2.l M square miles/day

8!; gatellite days world be required to obtain coverage

17 smatellite days woulc bc required if weather were coneidered
The degradation dua to period, lack of control, ané reliability would
be substantially less becausc of the wider arsa of coverage obtainad
resulting in a fewer mumber of vehicles requiring a fewer pumbar of days

to obtain coverage.

SECRET
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Annex D
SYSTEN COMPARISON SUBSTSTRM "B" |
2L 360
E-1 E-2 -5 Pan Pan
Performaﬁce focal " o o " 36n
lengt _ \
i i U2 mi.
Altitude 260 mi. 260 mi. 180 mi. 127 mi.
| oy g9 6!
' 208 L3 ) _
s+ Qround lecolution 100
- ] : 0 11/rmm
System Resolution 100 11/mm 100 11/mo 100 11/mm  80-100C 11/mn 1 /
A 150 300
Strip width miles 100 17 H0 1t 5
Aperture L0 L.O 5,0 NS 3.
‘ 1 ed 1/450 1/1C0 WADSVART 1/300-1/2000  1/L000
< e ) ‘
R : > < Lo x 103 2.5 x 101"
Jenter Scale 3 x 10° Cox 106 7.% x w0k 3.7
r ]
rin, Bxpected . ) i 11
YMP\&D ?dn?:? 15-30 30=50 30 1-4
6 g 2 15-20 x 10® Can carry L M/Day 6
; 0 6.7 x LI
Goverase/'vlehicls_ t 32 ;ﬁl Sq Mi Sq M onl,v~ 1 day éh. Six 10
Life (indeperndisn q oy ) :
o Voatherg 7.3 x 10 Total
Sq Mi
o»
Film Size 70 mm 70 rm oH )7(0 min >
. x X X 5001
J1(‘9()0' Lenor 1522008 200" 1
i £ No Yes
Bf Jective Stereco Yo Yo Yes
- ﬁ’st&mc on ground subtended by one vhotngranhic ragolniion line,

~cognizability usually requires 2% lines.

t the present time, the ol" gyster listed above has the following growth
::otenfig.l a;ml could possibly result trom minor changes:

.1l) The additiaen of & 36" F,L. lenc

with o srstem rosolntion of approximately
140 11/ma.

4
~—

A 1007 increase in ground coverase due to increagsed film width and )
capacity (70 mm to &U). _

} ne [ [ or syre -
4 ¥ .oher reliabiiity factor by cutilng une lmunber of L[rames a0
& Can avarr NMALKS. arnall r T
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Mean m}mber of E=2 3atellite days required for HotofFaphic coverage with a probability
of 0.95 for fixed (17-mile wide) and trainable 75, 100, 200, acd 300-mile wide swath)
cameras for specific locations, for a winter montn {Jan) and a surmer montn July) for
orbital inciinations of 83% & Y0° {without illwaination degradation 'e"fects) fqdu iv

15% revolutions per day, ) B

Tl

3

Photo
:-.‘_1_din_ ‘ g_r_lii‘t: I-_o_n_tﬁ_ I:g_scow Sver_.ll_o_w_'_s‘k_ ’;_zi:}l_wlc lovosinarsk Astrakhan Pekin
17 70° Jan. 175 Sz 115 193
Jul. 125 95 130 1.5 0 160
83° Jan, 210 1u0 15 125 223 55
Jul, 140 115 125 115 95 165
75 70 Jar, 4o 28 15 26 Lh 16
dud, 27 27 23 25 20 36
83 .:’n:‘. LR 22 2u 2~ 54 2?2
BITHR 32 ot 22 24 22 28
70 San, 3o 21 pan 19 “2 12
Sal, 21 16 22 16 15 a7
100 83 Jan, BT TR T T T 3 - 15 ic', -
oul. 2l 20 21 19 1o 28
70 Jan, 15 190 7 C
J : 10 10
200 Jul. 0 g 1 9 8 1?‘
83 Jar., 12 12 ) o 29 T T
dul, 12 1C 10 10 g iy
70 Jan. v 7 T 5 -
' o cc? 11 L
- . 7 5. 755 6 5 5
83 !.:a..’.. 12 8 , 6 7 130; 50;
Jul, 6 €45 7 &e5 5.5 745
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