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' SUBJECT: SAMDS Progrsa

cerptideinl et

1. QOeneral wm
A. During the past several mopths, dsliderations concerning
the RAD aspects, the operaticmal comtrol, opersticnal end/or intelligence
requirements, data reduction snd dissemination, locaticm of facilities,
technical capabilities and limitations, relatiocmship to other eollectiom
systems, crganizaticm; etc., bave taken place. The following comments
n—uumw«mm—umwmum:

(1) The situaticn must be such that the progrem vill be
politically acceptable on a nstional snd oo an international basis. This
tnclules: favarebls indoctrization of the pdlie, oparationsl end/er
executive control by an organization that will lend itself to the pro-
mmorthmt’mmnnuuofMMnuu-tothuputimi
and effective axploitation of the end results. '

(2) mm’momummotMmmzm
in nature in that tbe govermment can cmly afford cne program and the end
results are of griority interest to the entire intelligence o_niti.
lh:innutﬂiuticnni:tﬁonhofthwn“emﬂc&vﬂlum
of the end results, such as peace tims inspection, xmmanitarian,
engineering and disaster swrveys on a world-wids basis and the contributions
that the program vill make to space sciemce. All of the adbove indicate
that the prograa should bde under the exscutive comtrol of a naticsal or
Joint arganisation mtmthamMmm.
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(3) Political approval to accomplish satellite reconnaissance

vill depend oo the degree that the above conditions are met. It is felt

that the military and civilien requiremsmts as tO typs of coverags are
mumum'mmmumum_u-uuum_
same equipment. The peaceful uses and gropaganda valus of the end
results may be the crux of the political spproval problem. By the
ssme token, the civilisn uses of the end results would serve as cover
for obtaining permission to cbtain the mare detailed military type of
infarmtion. An edditiomal cover vould be the cambining of sciemtific
packages wvith a camars in & larger vehicle. '

(k) The program sppesrs to be based cn unrealistic opera-
ticoal and intelligence requiremsnts and exaggersted claims as
pertains to system capadilities. Information concerning the program
has not been made readily svailable to the naticumal intelligence
commmity and the relationship of the program to all of the other
reconnaissance intelligence programs is not kmown. It is felt that
all of the above, coupled with an wwarrsnted emphasis on an early
operstional system, has retarded the research and development aspects
of the program as vell as the possidility of early availability of
usesble end yroducts. The SANOS intelligence requiremsnts are based
m.apbmwntmmmmwhdmfc.wﬁctﬂ
period. The performance of the E-2 package is such that it degrades
the sdvantages that sre inherent in satellite type of operation and
requires very complex data reduction equipments that would not normmlly
be required. '
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(5) Effective and expeditious exploitation of the SANOS
material requires that the data reduction be accamplished simltanecusly
wmmmmumsmnmmmm.wmh
sowrces and progrems. Bwphasis by the individual agencies vill de ‘
consistent vith their priority area of interest and sssigned rolaes und
missions. This indicates that existing facilities and agencies should
um«mtmumzmmumumummu
facility to accomplish this Job.

(6) mmmlttmtouln‘th-m time
recomnaissance problem in the same manner that uhuec_podvuhnr
time reconnaissance. As a result, it. has not been flexidble encugh to
react on a timely encugh basis to changing concepts: changing political
situations; technological advancements; required changes in programming;
aprropriations; organization, procuremsnt, ete.

(7) Other factars are special project clearances, lack
of continuity of experienced Ege. staff persomnel, lack of estadlished
R&D contacts with other organizations active in the field and the lack
of a single and fully knowvledgesble office of rumi‘bﬂity within
Besdquarters, USAF,

B. Recoamendations:

(1) That executive responsibility of SAMOS be placed under
the executive control of the X3 or a civilian agency.

(2) That the R&D phase and the cperatiocnal phase of SAMOS

‘be cne apd the same. That the UBAF (ARDC) should continue RAD in this

area in response to natiocoal and JCS stated operational-intelligence
requirements.
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(3) That the possibility of accomplishing data reduction

st the Satellite Trscking Cemter s joint
arganisation cqpoud‘ of all interested intelligence agencies be
tavestigated. This vould eliminate the Ouaba early fix from the
Frogram. |

(4) That the possidility of utilizing the Recormaissance
Technical Squadrcn facilities st Vestover AFB,and all other existing
Mnu--, as & national mwocessing and 4ata reduction center be
investigated.

(5) That special empbasis co an expedited dasis be
placed on the evaluation of Subsystem I. An expedited simulation
program with full participation by the intelligence commmity is
indicated. mmmuwtm,mcuuormmm
surpassed certein Subsystem I components and resvaluation of & nusber
of {tems of equipment is indicated. Sophistication and complexity
of Subsystem I equipment mm the relative simplicity and capabilities
of conventional equipments should de investigated on sn item for item
basis. | .
» (6) That an up-to-date statement of satellits recommaisssnce-
intelligence requirements be prepared and msde knovn to the commmity.
The type, amount, and frequency of coverage required for specific time
periods should de stated. |

(7) That the compatibility of civilian and military
uumunwummuuMu. The study to include
frequency of coverage, types of coverage, timing of flights, timing of
release of end results, application to civilian uses, manner of release,

utilization instructioms, etc.
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(8) mtmm-,mmfrmunn‘m
one fully knowledgeable and cleared individual working in this ares om &
full-time basis and that this individual de a mamber of the UBAP

Recounaissance Cammittee of the Alrcraft end Wespons Board. That a

single office of respomsibdility for UBAF recounaissance-
intelligence activities be established within the DCS/O.
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2. Political Considerstioms
A. (1) In order to preclude the poseibility of comtroversial

1nm; resulting in unfavoredble and/or untimely publicity; Jjoint parti-
cipation and support by all agencies sctive in the area of interest is
necessary. This includes active participation of tbe entire intelligence
commnity in the research, development, persconel training, and evaluation
in the various aspects of the program and particularly the evaluation of
the end results - joint participstion and suppart of the program would
eliminate mich of the existing criticiem and indecision and result in
expeditious action being taken in problem areas as they arise.

(2) Tbe Operations Coordinating Board (OCB) has
prepared an Operations Plan for Outer Space in order to provide guidance
for agencies participating in the national space progras. The
question of the political frame-vork for reconnaissance satellites

~ vas considered as part of the above. ‘nnfonmutukm_
assigned to the State Department and accepted. "In anticipation of
the availability of reconnaissance satellites, study and proposed
actions vhich will place the uses of U.S. reconnaissance satellites
in a political and peychological cantext most favarsble to the U.S."
Tbe Department of St:te has set up a c_ﬂ:teev to d.llcuni the issue
with various interested agencies.

(2v) The USAF has notified this office that studies by
the military departments and the Joint ‘Shff are undervey to determine
the possible application of satellite-produced information to civil
purposes and to evaluate each suchapplication for its implication to
military, political, and psychological cbjectives of the United States.



It is felt that the study should include such things as:
(1) Under vhat political conditions launchings
should be made. -
(2) The type of coverage that could de relessed,

the timing of the release, and indicate areas of the world that should

be covered and released for political reasons.

(3) To vbat intermaticoal agencies the material should
be released to, to include timeing ss well u the typel of coverage.

(b) The timing and kinds of publicity, domestic and
fareign.

(5) Plans for degrading classification and releasing
of coverage to other coumtries.

(6) Study all types of future internaticnmal parti-
cipation.

(7) Time phasing for all of the above.

3.(a) It is felt that detailed discussions should be canducted
pertaining to the RAE and aporauon-i sspects visa vis policy -ad the
relationship of the Department of Defense and the State Department
respectively. At the present time SAMOS is a research and development
program aimed at cbtaining ﬁmdqnatd. data necessary for system
design, as well as for future operational employment. It is not
known vhat the quality or quantity of the different payloads will yield
and vhat degradations will occur due to physical phenomena, electrical
tranamissions, in-flight processing, ground read-out, the time it will
take to obtain the desired amount and type of coverage, the spectrum
and level of detail of information that oan be extracted, reliability,
etc. The early flights are component test flights and more than likely



oot mmd 0202t 1. wwee'is @ aa s & . -

. « .
¢ el e
ww goimmm. e . -

8
the results could not be released vithout possidle barm to owr
yprestige because of their early resesarch and development character.
Russian achievements viz their Lunar shot is a consideration in this
ares.
3.(b) It is recommended that a small and flexidble, joint vorking
group camposed of OSDIRAE and Department of State, become active in
this area as soon as possidle. Participation of the other DOD and/or
- national agencies would be by invitation and based on their ability
to contribute to Al Hoc type problems. It 1is felt that urgency extsts
in the thorough investigation and study of the various problems and
sreas involved and that no urgent need exists for immediate comclusions.
| Any position arrived at must be a jJoint position, arrived at simultanecusly.
A yremature posibion by either of the responsible sgencies would unneces-
sarily camplicate and delay the project.

B. (1) The problem of political qm-onl bas become increasingly
more difficult and complex. Detailed digcussions and guidance concerning
the following are required.

(a) The most acceptable type of arganization to
controldlofthemtmumctnotthcpow.

(b) The most acceptable location for the organizatiom.

(¢) Most effective use of the yroject in support of
pational policy. A

(2) Peace time spplications such as disarmament,
ingpection, all types of surveys and the degree that the project can
support the peace time deterrent concept.

(e) The Russisn threst to bomd Morinegrsn and Pakistan air
bases if they participated in future U-2 flights and its allocation ar
significance to U.S. launching bases snd ThA stations.
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3. Objectives far SANOS

A. The national importance of timely intelligence is fully
recognized. In examining hov well SAMOS vill contribute to satisfying
mmumMMormmmfmmamum
in mind:

(1) SAMOS will compliment and -uppiunf., but _not necessarily
replace, other intelligence collection mu-.nnduehx'qmn. It should
be considered as a very productive and timely sdjunct to all other sources.

(2) SAMOS bas two major unique charscteristics (cammon to
satellite systems) wvhich set it apsrt from other collection systems:

(s) It 1s capable of unlimited geographic sccess vith
the least risk of msjar political ramifications.
(v) It is capable of high repetitive vorld-wide
collections in a very time rooponni\gc manner.
B. The SAMOS R&D effart is likely to produce, as a result
of its RaD testing, intelligence infarmation of a great value which
vill be reflected in modification of the requirements. The system aust
pot be limited to the support of only military requirements but must bde
basically respousive to national policies and with the ides in mind
to postpone the stringent sssignment of particular requirements for an
operating system until more is learnsd of system capabilities, infarmatiom
processing methods, and the realistic requiremsnts for the time period
under considerstion. '
C. Detailed intelligence requirements to be satisfied by
SAMOS vill be passed to the program by duly comstituted autharity.
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Presently, this duly constituted authority is the Satellite ;ntelli-
gence Requirements Camnittee, a subcomittee of the !nited States
Intelligence Board. Depending upon state of the art cmdderntiom,
the SAMOS Prograsz wvill be addressed to developing sensars and related

' equipments to .penut the reconnaissance of:

(1) Terrain and culture features of the earth's surface;
i.e., visual aspects by photos or other means.
(2) Electromagnetic emission; i.e., Ferret, Comint, other.
D. Within these broad reconnaissance areas, the first priority
shall be to provide a broad base of coversge over designated large areas
of the earth. The resolution or nature of this broad coverage should be
compatible with providing this coversge at the earliest possidle time.
There i{s the additional requirement to provide surveillance or observance
of selected areas on a "more sophisticated” basis in & repetitive manmer.
Also, sensors must be developed which can collect information which
wvill be useful in assessing technical accomplishments or capabilities
of specified nations. The timeliness of the development of these.
sensors cnust be erphasized. It sust be recognized that the quantities
of equipment to process this sensed un‘or—tvimbis necessary and devel-
oppent must proceed. However, commitment of bardvare {0 manufacture in
quantity shall be deferred.
Z. Information collected of intelligence value during any
portion of the program, including initial R&D take, will be made available

to the intelligence cammunity. It is considered to be a mandatory objective

of the 5AMOS R&D program to collect informstion of intelligence value as

soon as practicable in the flight test progrsm.




FBOTOGRAPEIC REQUIRIMENTS
1. There vill be a continuing requirement for three types cf
Me coverage. As time goes on, the accuracies end detafl
required vill become increasingly greater. In order of priority the
types of coverage are listed delow: |
A. Basic ] _
(1) Ninety percent coversge of the area of interest:
is needed nov. The resolution or quality of the coversge should be
the best pouib;n tbhat can be obtained in the shortest period of
time. This coversge vill be needed sprroximstely every 6-12 months,
depa:ﬂ_.n‘ on the evaluation of the intitial taks.
(2) This type of coverage at 20' resolution wvill
provide information concerning the nev and unknown, allow for the
target revisions, allow for extension of existing geodetic comtrol,

- and provide the informatiop that will allow for more effective and

efficient planning ss pertains to future operstions. It is pointed
outctthistintl_ntnmtothewet Union and the
United States, the nev and uninown has swrprised and hurt us the
most. On the other hand, the greatest emphasis ’m our collection
efforts is on collecting more information about things we already
knov something about. |

(3) This type of coverage, particularly of selected
areas vould also be a top priority civilian requirement. It could
be used for road, sgricultural, reforestration, flood, etc., types
of surveys.

B. Mapping Coverage

(1) Oume bundred percent coverage of the area of

interest is desired. Ninety percent eovu-m is usually considered

em e san twes s s carmm oot
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to be a successful mapping project. The coverage is required now.

The state of the art is such that resolution (100 11l/mm) and geodetic
accuracy (300 feet) requirements should not delay efforis tovard
obtaining the coversge. It is felt that this one time coverage would
fulfill the requirement for approximately 6-12' zonths. In the
meantime, evaluation of this initial take, improved guidance ard/or
veapons systems, technological developments, etz., will determine the
relative merits and timing for obtaining coverage vith higher resolu-
tion and greater geodetic accuracies.

(2) This type of coverage is needed for map and chart
revision, targetting, and vili also provide {aformation pertaining
to new couﬁ-uction, economic growth, cultiral changes, etc.

(3) This tyj:e of coverage would also m:n a high
priority givina.n requirement and lend itself to wvaluable peaceful
utilization as vell as propaganda and bargalnning purposes.

C. Specific and Technical Type Coverage
This type of coversge requires high quality (ground

resclut et -:: system resolution) and large acale

(1:150,000). Compared to other systems, the ground area covered is

relatively very small in relation ¢ the amount of film used, therefore,
operation must be oo & very select dasis.

(2) This type of ccversge of selected targets is required
nov and would be used for detsiled analysis of n.rget-.. This type‘ of
coverage is also required for the prevention of technological surprise.

The frequency of coverage would be once approximately every 12 months.
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Timing of the coverage and the targets to be covered shculd be depen-
dent on the evaluation of the basic and mapping type of coverages.

(3) This type of coverage would have a relatively lov
civilian pricrity. It would also be the type of coverage that evokes
the strongest type of diplomatic protest. Internatiomally, the
mapping type coverage vould more than likely be the most acceptable.

2. The uwo of satellite reconnaissance are that {t can
coier large areas in short periods of time. The gtate of the art in
the camers development aresa is such that {t is now possible to
capitalize on these advantages, i.e., camera perfarmance need not
degrade the satellite performance. Utilizing the proper camera
equipments 1t 1s nov possible to obtain basic cover and mepping
type coverige of the world effectively and efficiently and ia the
most econamical mancer possible. Properly tuu‘ and planned, specific
type coverage can also be accomplished, in & vorthwhile manner (time,
effort, and expense as compared to the relative value of the end results).

but it must be based on the evn.luatioti of the basic and mmpping type

coversge.
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L., Employment (Exploitaticn) Considerations

A. 1T SAMNOS recommaissance is to provide significantly uselful

results its esployment must de centrally controlled iz arder to be

fully integrated vith all elemeats of the natiomal collecticn systexm.
This operation will include many technically correlated and operaticnally
ubique tasks requiring an unusual tyfo and degree of support.

B. A mission as important as thig must de given every
opportunity to M. Therefoare, wve must fully exploit on a
continuing basis the maximm levels of American technology.

C. Coincident with the requirement for special and unique
equirment and techniques is the requirement for specially -id.nedv
personnel to operate the equipment. Much of the advaatage >f
improved techniques n.nd methodologies can be lost because of the
complexities attending tbe nev operaticns if they come into conflict
with G.I. concept.

D. This system,in particular, involving as it does the une
of widely varying equipment sy#tem and techniques, does nct lend
itsell to the "standard force" concept of operating personnel. Therefore,
careful consideration should be given to the utilization of very skilled
technical specialists in combination with experienced and sympatbetic
operational personnel in every phase of the SAMC3 systen.

3. The requirement for camplex non-standard equipment,
specially skilled technical personnel and maximm security to perform
the mission at a modest level of effort, are not compatible with standard
Alr Force organizational and operational concepts. The natio_ml importance
of the project indicates that authorization %o deviate from standard

rractice must be given as soon as possibdle.
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F. It is not possible, for instance, to tske immediate |
sdvantage of the state of the art imgrovements in equipment and
techniques oo & mass production besis. The standardizstion nf equip-
ment necessary for force-vide use within the Air Farce restrict us,
time-wige and money-wise, to maj:r equipment improvements, t.hcréughl.y
tested and programmed, and for the operation of vhich large mumbers
of personnel must be trained. On the other hand, certain portions of
the system may be subject to scme degree of standardization. These
>mlt be individually examined and standardizatior shouid take rlace
only vhen it is clearly apparent it will not inhibit the flexibility
and ceapability of the system.

G. Security of the operation is yet another complex rxrohlen.
For all these - the changing nature and detail of the national requirements,
tke many unknowns surrounding the full uuuuum of the unique data
collected, the complex and experimental nature of the equipments com-
rrising the systea and the combination of special technical and
operating skills of the personnel required for sensible system operation -
tbe results, methods and techniques obtained and learned during the
planned RLD program, will provide a preiiminary yardstick to determine
the firm future course of actioms. ‘

H. Therefore, the SAMOS Employment Program should be guided by the
fsliowing considerations: .
(1) Remain comrletely flexible to permit fulfillment of

changing requirements (compression of lead time between expression of
need and exsmination of flight results).



(2) Retain ability to incarporate extremely complex
experimental equipment into its operations. This meens that very close
contact with ANDC developers is required.

(3) Be staffed by specially trained, technical personnel
in combination vith personnel experienced in reconnaissance and
intelligence operstions. This indicates that a mixed civilien con-
tractor, military R&D team is required.

(b) Integrate closely all elememts of the system to
mrovide for high system response and t0 rrovide a means of applying
maximm security cover to the operstion if this is deemed desirsdle.
Likevise, 1f it 1is possible that the program may go "vhite" at some
point in time, this compact integration of all system elements will
rovide the least risk of security coampromise to other systems.
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Eff=ctive and efficient satelliite operaticm is dé;endcnt. upon the
type and muﬁt of coverage that can be obt‘a‘.ned by the alrbcrne pheto-
_graphic system. Imstantaniocus ooverage is the area cf tne =«-ik "rug
vhich usuble infc—maticn can petentially be collected by 4 siven seascr
in orbit. Iastantan~ou3 coverage from a given altituds cas te paysically
limited fcr a2 given sensor 57 twe comciticas: (1) the maxiwr: slant
range cf a sensor, and () the =mlalmum ungle of incidence of the line
of 3ight tc a peint on the carth for adcquate Jeasing Infirmatica.
These lizituticns are called range limited and angle-limitec soveruge.
The sensing devices sed to gencrﬁte sur\(eill;nce data vill oo
limited ia tneir rasg~. clther by sigmal power ilattaticas - froo
resolu‘..icp considrrations. Angle-limited ~overage is nerrs#ry
because of tec-raia characieris<ics or a*mcspheric attenuations.

The effect uf the vari.c angles of inclinaticn of the edge of

a fielc of viev ¢ the surface of the eartn is i1isteé beluv. The
E-l = £3% fir 00 mlle Coliyue swaln and N3 for iT zmile tersical svath.

(Hal® angle of ccverage of “he lens i i..™, subt-acted from ™ results
in 3€.a%},

o 150 ne bis ° 755 EaC
Listance visible
on the carth's

curface 300 mi.

St Eae
:..t'.:.'..‘..c .

1w . WS mi. 080 ni, 220 mé. 226 mi. 1Tt at. 2

e Nt & Vst N

Jrmher . ° rplisn )
requirei for ~um-)
plete carth coven)
ag= per cay <t to.d
w=juatsr W) @i,

(Bclar orbit) )

The above figures indicute the high degree of campatihility between

(B
&

9 1k 3= 75 ?



satellite typ= .of operatica and the characteristics of a panoramic tvpe
camera capable of coverins large arcas on each sid= of the flight path.
' | If it vere required, or desired, t. ma‘atain continucus poiat
survelllance and it was pussible to obtain horison-tc-horizom coverage,
eight satellites cn four different polar orbits (300 miles} or 2 total
of 32 satellites would be required. This assumes that positica of the
aatellnes. in respect ts each other cdm he rigidly ccatrollen and
mairtained. |

For the case of sampling the complete =arta every revolutiom, 2C crbits
are required with one zatellite in each. It is clear that the continuous
coverage for early ‘wa.rning requires am entirely differeat satellite
pattern from that of frequent cSampling vith a limited field of view.

As pertains tu tne E-I with a 300 mile svath coverage ~apability
and as it exists today with a 17 mile swatn or cuverage capability, the
following information i{s listed. asea on weatner predicticn studies
and providing fcr darkness, the estimated number >f satellite days

required to obtain a coverage probability of .3 is as fcllows: ’

30 Mile Swath 17 Mile Svath
Sumper ' Winter Sumse r Winter

11 22 245 g1
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1. The mature of the varning prodlem is such that it should
not be allowed to confuse, Justify, or exert technical influsnce
on the recomnaissance satellite system. The various degrees of
warning not only imply, but are dependant to a large degree
on the known ﬁunum of any potential enemy. Therefore, it
cannot be designed for. On the other hand, the importance of
sarly and reliadble varning to the national defensive and
offensive effoxrts 1- recognized. In order to inswre the highest
quality results, the indicators of the imminence of hostilities
should be derived from each apd all of the folloving intelligence
categaries: (a) sclentific and technical, {b) econmmic, (c) political,
(d) military (air, ground and sea), (e) sociological, (f) geographic,
(g) transportation snd telecommmications, (b) uognmui.

2. This, in turn, bdecames & naticoal long-term (days-mouths-
years) problem involving all intelligence n@c&e-. Close
coordination of all sctivities and compatidility of all systems
1s mandatory in order to provide on a timely basis the contr{buticns
that SAMOS may make to the sbove intelligence categories. The
urgency of a threat of any situation is dependent on the degree that
it 18 supparted by all of the sbove factors in addition to the extent
that counter actiona bave been taken during the build-up of the
situation.

3. Tbe question of timeliness as pertains to the evaluatian
of the SAMOS end products should be atudied very élremm. As

pointed out previously, the advantages of satellite reconnaissance are
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data reduction systems that are nov in being. Complets sutomstion of
mmm«ﬂ---mmqmummmm
the dscision process particularly as pertains to the short renge -
short term problems. Data reduction on & salect dasis and an
effective method to eliminate redundsnt material is required.
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3. E-1 System

The E-1 1s a strip camera with a 6" focal leagth lems designed .
pv a1l

to operate st 260 statute miles. With the 70 mm format esd 100 11/mm ANAR u‘an
it is reasomable to expect a basic grousd resolutiom of 100'. Tc realisze ae !
this 100° the IMC must be vithin 5% beceuse of the loag exposure time
of 1/25 second. This mesns altitules must be accurately imowa (2 miles)
so the proper IMC caa be provided for. Simce the orbit will bde
elliptical this poiat should be studied carefully.

The B-1 system is less camplex and mmch more workable tham the
2-2 systen. Its design makcs it a coverage tool. It is felt that it
has limited “seeing” of particular targets siace the fiaal resolutiom
after seadout vill cptimistically be 300°'. Strip cameras are act useful
for mapping bﬁt approximste measuremeats of small cbjects detected is
possible. Barrimg wveather comsideratioms, this sstellite could cover
Russia im twveaty days. With westher, cme satellite would obtain LO%
coverage in twenty Qays. Accordiag to veather study data, it would
require 200 days to get 95% of Russiu covered, or require tem dirds.

The quantitative aspects of the resdout prodlem are not as
critical as the E-2 systen. The qualitative aspects ia terms of
degrsdatioa due to transmissioa, reproductioa, aad system complexity
(reliability) are the same as for the E-2.

On the other hand there is am RAD odvantage 1 carry-over
value ia that the image formatiom, i flight processiag, scamning, tremsmissies,
etc., are the same as the E-2. Partial success of the E-1 prograa ceuld
allov for evaluation and future RAD guidance or termimation of the readout
program before the ead of CY-1961.
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Receat studies show that recovery systems have gains ia
information coateat over resdout systems by factors betweea 260 aad
850, depeading upos the fila vidth used. Siace recovery is best for
the recommaissance comtemt, 1t wust be realized that it 1is more
importeat for accurate messuremeat and mapping consideratioms. The
E-1 and E-2 systems claim positiom accuracies good to one mile, usiag

a strip or pamcramic camers, and a televisioa readout with its

- attendant sweep limearity problems. DExperieace imdicates that this

figure is umrealistic. _

The problems isvolved ia programmimg the operatiom of
these sstellites are for the most part unkmova. Questioms pertaising
to “"start-up” after coaputer failure and the .ﬁmt of poteatial
coverage lost ‘dur:l.ng dovn time are still uvasaswvered. It is aot kmowa
vhether electronic tracking is accurate or timely emough for closely
scheduled "camera oa" and "camers off” times. The ability to evaluate
the end results and correct for slit vidth, IMC, focus, Yav, etc., are
attendsnt major problem areas. '

The compounding of .uv of the above meatioaed problems im
the airbornme systems has resulted in an equally camplex grousd data
handling system in an effort to correct many of the anticipated
deficieacies.
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In comparison a 70mm recovery system will cover 278,000 nq.nl;/m
and 16,000 linear mi/day. The number of satellite days required to
cbtain total coverage vould be 72. Degraded S0% far weather the total
wvould be 1Lk, Deyuhtioh due to period, control nnd reliability is
not as great or as critical because of the fewer number of days required.
If the uteuité is recovered in a 2h-rour period, it will show a gain
of 6 to 18 because of the read-out limitations.

Using a panoramic recoverable system vith the capadbility of a
150-mile swath, the comparison would “e:

16,000 linear miles/day

2.4 M square miles/day

8t sateliite days would be required to obtain coverage

17 satellite days would be required tf[ weather wvere conaidered

The degradation due to period, lack of control, and reliability
wud/'::bstmtinlly less because of the wider area of coverage obtatined
resulting ir a fewver number of vahicles i-equirlng a fever numbher of

days to cbialn coverage.
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The SAMOS Processing Subsystem, SS§ I, bas been under close scrutiny
by DIRAE during the past 12 months. The most fundamental question of
this phase of the progras centers on the matter of the realiss of the
goals and concepts outlined by the Air Force ip the "operation or
exploitation” of the systeam. "It is recognized that the SAMOS Program
(under its various designations) is a program of considerable tenure
vith certain resources in place and many developments essentially
committed to completion.. The guidance offered should be tempered
with this considerstion.

The factors discussed {n other sections of this paper under
Political considerations, Employment considerations, Jbjectives
and Requirements all have their direct impact on the pature and
dinctionoftthSIR&Dm,unllutheﬁncinvhlch
it is planned to process the “take" from the RLD flights.

' The develomment concepts and program goals for these tvo areas
are discussed and &lineated below.
1. DEVELOPMENT CORSIDERATIONS AND SUIDANCE

It 1s of the highest priority for this lyate-v to satisfy critical
collection requirements at the earliest time. The means by vhich this
requirement is met, so fur as the agency operating the devices or the
development status of the system, is unimportant in satisfying the |
requirement. Thus, there is latitude to depart from the classical
systen development approaches and to depart fram classical military

planning for the deployment of the system, particularly since:
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A. It is evident thst the over-riding problem for at least the
ensuing fev years vill comtinue to be the development problem due to the
uniqueness of the umattended satellite platforms as a collection system.
This has required advances in the luudmmdwmt&mtmo.
Many of these advancemsnts, although preseatly incorporsted in the systea
design, are yet not thoroughly proven and are critical to the satisfactory
routine performance of the system.

B. The utmk of the wumgence nission requires flexibility
of operation vith multi end/or sdaptable semsors. It is improbadle that
any model of sensor vill be serially produced in large quantities. Job
‘shapwmzmmmunhmmmuwuuymtu
preparation of sesnsors for same time to come.

C. The types of infarmtion, collectadble, information rates,
scales and lncope of photographic coverasge, Mgb coversge repetition
‘rates for both visual and electromic sensors, and the geo-time correlatadble
nature of mixed sensor infocrmation, are relatively nev and unique. |
Carefully controlled axpcriientatim and study éf both the coli.cti.on
and the snalysis functions must be conducted during the RAD period

" with test results to datermine the best methods of employmsnt and
information processing prior to the establishment of firm operstiomal
doctrine a.nd procedures. Dual devslomment approaches are necessary in
many sreas in order to optimize and/cr assure success of the systea.

The selection of singls approaches should be postponed until appropriate
feasidility and relisbility can be demomstrated. Standardization, desipn
freezes snd other "over control” during development can only inhibit the
efficient development of this unique system.



Although sutoamated processes are important to statistical
analysis and mensuration, particularly as {nvolved in triasgulatiom,
tridging, etc., photographic intermretation is still very much an art
depeniing upon the experience, kmowvledge and skill of the technician.
Therefore, sutomsted devices should provide assists to the P.I. in
mmerical hendling fields apd cautfously avoid limiting his flexibility
in photo.hmtton by slaving his to aa astamatic cycling procedurs.

The pacing neture of the development progres, the inability
to define the reguirements for tation of the and
the requirement for flexibility in the sensars, gives the strong
indication that the SAMOS system vwill have an "RAD complexion” for scme
time to come and 1f not throughout its life. Therefore, the stringeat
assigrment of particulsr requirements for sn "cperating systea” should
be postponed until scre is learned of system capabilities, information
processing methods snd the realistic requiremsnts for the time

period under considerstion. However, saximm effort snd resources
must de assigned to the task of collecting and disseminating vithout
delay the maximm poqoibh asount of intelligence information
throughout all pbases of the development progrss. Specifically,
this translates to the 8S.I Development Program in tbe following
maaner:
(1)_ Equipment to process the data collected during
the R&D program is necessary and development must proceed. However,
mmzumummu_muwunumma
to meet caly the collection capsbilities described by the RAD leunch scbedwle



on & non-time critical basis for through put.

(2) System design and equipment developments must remain
flexible encugh to accommodate sensor changes of format and type without
mjor system upheaval.

(3) System design and equipment .evelopment should not be
hiuupmpr-tm comxitaent to firm operaticoal system regquiresents.
The program should remain geared to experimsntation sapd cantrolled
uumummmummmum“mwo'mmtm
operatiomal planning exercises. The extremsly costly operaticeal
ground stations and exploitation plan of SAMOS must not impose rmdty
cn future systems vhich vill more completely fulfill nationsl
intelligence goals. _

(h) Develomment progras should take into account needs of
uum.m-ummtemunmmmt-mm
vill be useful to otber elemsnts of the intelligence cammmity.

(5) ALl extra AF elements of tbe intelligence commmity
(Army, Bavy, CIA, etc.) should participate in the system RAD simulation
and testing to better understand the systsm and to contribute to the
overall development goals and test evaluations.

2. INITTAL EXPLOITATION AND SUBSEQUENT SAMOS

A. Outline or Initial Exploitation of R&D Take

The general SANOS exploitation plan can and should remain flexidle

vhile the systeam "vorth” factors are being experimentally determined.
This flexibility should not adversely effect the processing of the reaw
intelligence collected and vill provide the bdeasis for the orderly
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establishment of information fiov requiresents, aission planning
mechanisms and over-all system operaticual employment (frequency

of coverage, type of sensor comtrol and phasing, utility of profucts
for other than "military planning” puryoses). It is spprojriste
that all payload flight dats collected be handled as useful rsv
intelligence data, beginning vith the first payloads flown as RAD
mm-mde’ontmuuzwmmmunpm-, as well

as future follov-on flights. This material vill be initially processed

(1) vithin a suitadbly prepared area in the ovned Satellite

and the results of
the processing placed as as possidle into channels

as source material far further exploitation by all intelligence users.
At the outset, ARDC vwill be the organization responsidle for system
development and test including the initial processing. At the earliest
feasible time during the system RAD test period, representatives of
the intelligence commmity should participste under ARDC cognizance to
assist in the early exploitation of the test results and participate

in the study and analysis work being conducted.

- (1) This initial processing is defined ss Fhase I
process and vhich will be described subsequently in this document.

B. Flan for Initial Exploitation and Subsequent SAMDS Deployment
(1) General Exploitation

(a) The SAMOS Processing Sudbsystem (8S I) development
effort vill provide the necessery equipments, techniques and methods
to insure that the capsbility for performing the Phase I processing
functions noted below is sufficient; such that execution of these



-
e -

.?:__.___ .
I

-
\

e asmnls diahbna. e = A o B

. adeave ees

- -

_— cmem e
—— an s e e sumen GBS ISR S S &

o - e . T .:"'ﬁ‘xmﬁ;'tﬁq’ .h..._: LI Lees

ISR . -

functions will not limit exploitstion of the satellite reconnaisssnce
capability. It provides for the link between the SAMOS collection
system, the network of systes ground complexes snd the intelligence
production agencies. The hnlq.ntﬁop_tn established vhich
ﬂnw,WWl.uMu.t,_th eventual
capability desired for the general concept of operations descrided bherein.
This develoment prograa includes a test and developmsnt ladboratory vhere
.mofm&olmuct-ummmmmuequn
much of the work on SAMOS data frocessing techniques and analysis noted
sbove. This program should use both simulated inputs end real data
Mvadn'athom‘httutm The laboratory of test equipment
and skilled technical people vill form a basic element in the processing
of all recon data gained through the RAD test program.

(b) There is strong, continuing political need to
disassociate the operating crganization from sggressive ar combat
implications during and subsequent to the accomplishment of the R&D test
phase. Therefore, the executive management responsibility for the over-
all assembly, checkout, launch, tracking, command-resdout-recovery
functions of tbe system are to be vested in ARDC, vhich is a command
vith no combat potential. There is foreseen the possible need in
that period for the establishment of a Naticoal Satellite Infarmation
Processing Center (NSIPC) jointly staffed Ly all interest elements

_ of the intelligence community.

The realistic determination of the need, as wvell as»
the detalled planning and prograsming for the NSIPC, should result
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from the dats and experience gained through the system experimestation,
simulation testing, and processing evalustions conducted during the
R&D program at the SIC. ARDC's responsibility for the processing
function vill extend througk the camplete RAD period (as eaecutive
menagers of the joint participation progras to reduce the RLD flight
data) to include the Joint preparation of Justification studies and
plans for the NSIPC. Within the comtext of & jolnt operational NSIFC,
ARDC's responsibility will revert solely to insuring the techaical
functioning of the system.

(c) In this operstiomal periocd the actual detailsd
mission planning and intelligence processing vill dbe sccomplished
within the National Satellite Information Proeenin‘ Center in
response to the general requirements imposed by the USIB SIRC Committee

‘in Washington. Direct distribution to all Department of Defense

agencies of all satellite derived materials vill be made from the
NSIFC through their in-residence representatives. It is conceivable
that the SIRC organization may eventually require a direct tie into
the NSIPC for the purpose of receiving slaved positional displays,

maintaining mission progress and a required means of receiving significant
video information.

C. Scope of SS I Processing

(1) Conceptually, the processing of SAMOS derived data will
be accomplished in three separate but related phases. Fhase I is the
initial mission reviev processing vhich is tied to the SAMOS system
and 1s expected to be accaomplished at the SAMOS Center, at the SIC
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during the RAD program, and evenutally at the RSIPC in the later phases.
Fhases II and III and those Jrocessing functions subsequent to Phase I

-mehmwtouuwmmmcmuutm

the arganizations of the many diverse recipients of SAMOS informaticm.

() Phase I - fumctions will be those required to
sccamplish the steps belov and to produce and disseminste the results
on a timely besis. ‘

1. Rapid screening and interpretstion of large
quantities of rev pbotographic and elint material for the selection
and culling out of time-significant data. Such selection will be
bmdm.prlorn@nnllﬂm”wﬁmw"“teettmw
comparison of nev data vith previously collected SAMDS informatiom,
graphice and other intelligence reference material.

2. Onderly processing, rejrofuction and dissedinaticn
umsmos-«:-«uuunqumu)mmuuxnmupmm
agencies for their own interoal exploitation.

3. Anpalysis of the collected data to jrovide feedback
information required for efficient systam operation and control., This
includes deriving and presenting infarmation needed for quality control
ofmmiumﬂmmmtunuuuuum om-d.‘l._
mission fulfillment.

(v) Phase II - processing and exploitation vill produce:

1. Studies that result from detailed search, analysis,

and evaluation of all-source material.

.2+ Orsphies suchas topogreghic maps, geocdatic data
sheets and air mavigation end target matarials.
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(c) Phase III - Themerging of SAMOS with all source dats
for analysis and evaluations resulting in NIE's, Technical Intelligence, etc.

The Subsystem I developmant progrem is limited in scope to the
Phase I level of data processing. umuzzn_umuumm
Muumwumt&mtnﬁmmto
centrally sccomplish the Phase I jrocessing of SANOS collected dats

- in close harmony vith the other grownd and comtrol portions of the

SAMOS system in order to minimize total processing and communication
requiremsnts and to inswre most efficient SAMDS system operationms.
Although the capability being developed is an integrated system it
contains elements vhich can be duplicated, if desired, in a subse-
quent buying program for accomplishing elements of Pheses II and III
type processing functions at diverse phiysical and crganizatiocpal
locations. The output products snd formats of Subsystem I vill be
in & form cospatible vith present and in-development unit equipments
for Fhase II and Phase III processing. Whare Fhase IT and Phase III

processing cperations are being developmentally aldsd by other procure-
ment and develoment programs, ARDC vill continue to insure compatibility
 of data flov between systems.

2. mmsmmsszmocmsgg
A, This describes the imuts resulting from the payloads presently

under development. The Subsystem I developmant program is plan phased
to the RAD lmumch schedule. Inputs into the center from outside SAMOS
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3. QUIPUTS OF PHASE I PROCESSING

A. The outputs of SAMOS vill be prepared for initial direct
di-lcﬁmtim to intelligence agencies in accardance vith SIRC ‘
directives. The system outputs vill {nclude:

(1) Transcriptions of the incoming records into formats
vhich vill bde usable vitbout special equipment in intelligence
agencies for Fhase II and Phase III processing. To provide
these the rav recon data is processed and screened for quality
and correlated with nsvigation data. The sttitude information is
used to further refine the geographical position and the ferret dats
is fully calidbrated. These products vui include:

(a) Titled duplicate transparencies of the originsl
photo reccards in both positive and negative forms.

(b) Selected and titled photography on a 94" wide
format at approximately 20 lines/ms. |

(c) Mintmm numbers of selected and titled rectified
and unrectified pﬁ.nta.

| (4) Duplicates of ferret magnetic tape records.

Digital data will be encoded directly for use in user dats processing
equipments. ‘

(2) Initiel screening and interpretations of the recon records.
This vill be directed tovard reparting significent informstion which
may contribute to the determination of activity level of Soviet Bloc forces.

(3) Accurste positional date of ground comtrol points used in
titling, indexing snd improving arbital date.

(4)" Reports of nev and wnusual activities derived from
electromagnetic intercept and visual dats.



(5) Collection comtral dats besed on directed {ntelligence
Wﬂdm.onmt_forﬂupma'wm
SANSX'S o

(6) Quality control feeddack including calibrstion dsta to
other sections of the SAMOS system. o

(7) Mission reviev reparts and summsries.

k. _FUNCTIONAL DESCRIPTION

A. The major cemter fimctions needed for Fhase I processing to
produce the above outputs and to operate the ovar-all systes in en
orderly manner include selected elements of:

l) Photo processing

2) Photogrammetry .

3) Photo interpretation

k) Perret analysis

5) Automatic data processing and computation

{6; Display and intra-commmication of information

T7) Scheduling and comtral of information flow and
processing execution.

(8) Computation of information relating to system
operation

{(9) Storage and retrieval of information

5. PHOTO PROCESSING

A. Data collected by sach pass of a photogrsphic vehicle is
received at the SANOS cnm a8 a vire transmission from a TMA station
or batches of yrimary records physically transported from the TGA
stations and recovered capsule camnisters of exposed undsveloped high
.resolution film. The information is trmfu'red and recorded on film
(primary records). Many of the center's operations and the agencles
it dietridbutes source mterial to require photo data in different
farm and sise then the 35em 18" long striplets of the primary recard.
n,wm,mw-mammmmmw.
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B. The SAMDS recovery program further requires the dsveloping
and processing of large batches of 5" wide, high resolution fllm.
6. PEOTOGRANMETRY

. Photogrammetyy is performed on cover from photo vehicles to
uamguthnuumwmmm-wmmnh
plotting, titling and indexing operations as well as for feedback
to improve the ordital information.

7. PHOTO INTERPRETATION .

Cover cbtained by pbotographic vehicles is scresned and
interpreted by P.I.'s to identify and repart chjectives of
immediate intelligence intarest. In additiom, missicn assessmant
is made and the photography is exmmined in detail to detearmine
characteristics of the system performance.

8. YEREET DATA ANALYSIS |

Electronic intelligence data telemetered from ferret vehicles
'ioﬂmmwmmcm&umMMim(ﬁnm
stations that collect the photographic-vebicle dats), in the form
of binary-coded and analog vire messages. This data, vhich includes
commmnication intercepts as well as radar intercepts, are immsdiately
transferred to magnetic tape in preparation for processing. Part of
the ferret dats Jrocessing is sutamatic; ths rest is smi-automatic and
is done by the camputer vith the assistance of an analyst. Reports are
prepared om alectronie activity and copies of both digital and amalog
tapes are made for using agencles.



9. DATA PROCESSING AND INFURNATION STORAGE

Most of the data processing and storsge and retrieval of

. information is done by the "Central Data Processor.” This is a flexidle

electronic computing system to vhich most of the other equipment in the
center is directly comnected. Operators in the center can é—m:;te
directly with the Central Data Processor to enter data into the com-

puting system and to obtain information from it in the form of

displays and print-outs.

10. DISPLAYS

To assist various operstars and to give Cenicr Control information
it needs for its decisiocn-making functions pertaining to system control
and operation. A number of visual displays can be generated and kept
up-to-date with information stores ;n the Central Data Processor.
11. PROCESSING CONTROL

The basic functions are worklocad programming, evaluation of
the processing operations and results, and general management of the
Center operationms.

12, CENTRAL PHOTO STORE

A seni-automatic store of SAMOS photo take plus regquired selected
photo reference material is stored in the form of center format film
chips. These chips have uniqﬁe maching readsble nunbers vhich are cross
referenced inside the Central Data Processor and can be recalled u'

requested by spalysts by input to the Central Data Processcr.
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