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situations; technologfcay 8dvancements; required changes 1n programming;




(5) That special emphasis op &n expedited basis be
Placed on the evaluation of Subsystem I. An expeditea simlation

indicated. metolmd-mmtm,theouuotmmm
swyassed certain Subsystea I mt- and reevaluation of o nusber
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2. Political Cmidu-.ticn-
\

A. (_l) In order ¢o Freclude the Possibility op controvergiy)




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

(6) Study all types Of future internatiomal parti-
cipation. |




B. (1) The problem of political 8PFroval has become increasingly
more di1fficult and complex. Detailed discussions ang guidance concerning
the following are required. |

bases 1f they participated in future g2 flights and 1tc'dloegtion ar
significance to U.s. launching bases and gy stations,




3. Objectives for SAMDS

A. The natiomm) impartance of timely intelligence 1s fully

(v) 1t 1s capeble of high repetitive world-vide
collections in a very time responsive manner, ‘
| | B. The SAMOS R&D effart 14 likely to Froduce, as a regult
" of its R&D testing, intelligence information of a great value which
vill be reflected in modificstion of the requirements. mhe system must:

to postpone the stringent assignment of paxrticular requirements for an
operating system unti} hore is learned of systen capabilities, infarmetion




10
- Presently, this auy constituted authority 4, the Satellite Inteiys.
gence Requirements cmttee, & subcommittee of the _United States

Portion of the Irogram, includ:lng initial Rep take, wily be made available
£ the intelligence commnity. It is consigereq to be a mandatory objective

of the SAMOS R am to collect inrormtion of inte ence value ag
w
soon as practicable ip the f1ight test Program, :




OPpartunity ¢o Sucoal, Ihererm-e, ve mgt #uuy exploit on g
continuing begis the maximp levels of American technology,

$pecially skilleq technica) Personnel apq maximm security to perrom



| 12 |

F. It 1s not Possible, for instance, to take {mmediate
.advanteg’o of the state of the art inprovements in equipment and
techniques on a mass roduction basis. The standuuutmu of equip-
meat Deceasary far force-wide use vithin the Atr Fopce restrict us,
time-wige and money-wise, to major equipment imovenents, thoroughly
tested and programmed, and for the operation of vhich large numbers
of persomnel must be trained. on tne Other hand, certain particms of
the system may be subject to scme desreeA Of standardization. Thege
mist be individually examined ang standardization should take place
orly when it igs Clearly apﬁarent 1t w11l not inhipit the flexidbility
and capability of the system, A '

G. Security of the operation 1§ Yyet O-BOther camplex problem.
For all these - the cha.nging nature and detail of the nationa) requirements,
tke many unimowns swrrounding the ful} utiliution of the unique data
collecteq, i:he complex and experimental nature of the equirmentg com-

operating skills of the personne) required far sensible systen o:pera"cion.-
the results, methods and teciniques cbtained and learnea during the °
Planned R&D m, vill provide a rreliminary yardstick to determine
the firm future course of actions, |

H. Tbererou'g, the SAMOS Ewmlcyment Program should be Suided by the
following considerations: '

heed and examination of flight results),




intelligenqe operations. This indieates that & mixed civilien con-
tractcuf, military RAD team is required, ,

(4) Integrate closely a1y elements of the system to
proude rarAhigh mturelpdnsemiommdaam of applying
maximm gecurity cover to the operation if this {s deemeq desirable,
ukeuae, if 1t is possible that the program may go "white" at some




- and provide the information that wil) allow for more eftective and
efficient Planning ag Pertains to future Operations., It 1,4 Pointea
out at this time that as Pertaing to the Soviet Union ang the

most. On the other band, the greatest emphasis ip owr collection
efforts is on cdllecting more information about things ve already
know scuethix_:g about,




to be a Successful mj:ping Project, The coverage ig requireq no_ﬁ.
The state of the art 1s such that resolution (100 11/mm) ang geodetic

beantime, evaluation of thi, initial take, improved guidance and/or
weapong Systems, téehnolmical develoments s o2, wily determine‘ the
relative merits ang tining for obtaining coverage with higher resolu-

tion and greater geodetic accuracies.

revision, tnrgetting, and will alge Provide infornmation Pertaining _';
to new comtruction, economi ¢ &rowth, cult.ea; changes, ete,

resolution 1-5 feet or 100-20017, I system resolution) ang large scale
(1:150,000). Compered to Other Systems, the ground greq covered 1g




the camerg development area 1s such that it is néw Possible to

- capitalize on these adva.ntages, i.e., camera perform._nce need not

' .degz-ade the satelitte Performance. Utilizing the proper camera
equimments it {s pow possiblé to obtain basic cover and mepping

type coverage of the worid effectively anq efficiently and in the
most economical manper pos.sible.' Properly tlmed and planneq, specific




Eftectivei and efficient Satellite op?ra;tion is dependent upon the
type and amount of coverage that cam be cbtained by.the airborne photo-
graphic system. Instantaneous coverage is the area of the earth from
which usuble :I.ntoﬁaﬁion can potentially be collected ﬁy & given semsor
in orbit. Imstantansous coverage from A glven altitude can be physically
linited for a given sensor by twe conditions: (1) the ‘maximm slant
range of a sensor, and (2) the minfmum angle of incidence of the line
of 3ight tc a point on the e.arth for ;dequate sensing information.

These limitutions are called range limited and angle-limited covernge.

The sensing devices used to generat;e surveillance data will be
limited in their rangr. either by signal power limitaticns or from
resoluiion considcréti_ons. angle-1imiteq coverage is necessary
because of terrain cna.racteri.;tics or atmospheric attenuations.

'ﬁxe effect uf the varicug angles of inclinaticn of the edge of
a field of view to the Surface of the earth is listed below. The
E-2 = 53 for 300 mile bligee suath and 365.4° fon 17 mile vertical swath.
(Hals angle of ccverage of v*.hc len: is 1.6Y, subtracted from 90° results
in 3E.4°), |

oc 100 0C b0 60° T5°  38.4¢

Distance visg ible

) ,
on the carth's ) ). .. W78 mi. 100 mi. 526 pg. Smi. 175 a1, =
surface 300 m:. )

altitude, )

hmber of orbits )
requirei for com-) :
Plete earth coven) 2 4 9. % 35 75 ?
age per day ot tw.d ' , :

“juater 300 mi.

(Pclar orbdit )

The above Tigures indicate the high degree of compatibility between




For the case of sampling the complete esarth every revolution s 36 orbits
ﬁre required with npe Satellite in each. 1t is clear that the contini;ous
Coverage for *arly warning requires an entirely different satellite
pattern fvom that of frequeny Sampling with g limited t‘ield of view,

 As pertains to the E-2 with a 300 mile swath cover capability
and a.s it exists tuday with a 17 mile swath op Cuverage capability, the
-following information ig 1i3ted. Bageq On weather prediction studies

and Providing for darkness » the estimateq number »f satellite days

required to obtajin a 'coverage Probability of 3 1s as follows: .
300 Mile Swath 17 Mile Swath
Summe | Winter Summe Winter

u 22 255 k)




“hould be derived from each and a1 of the folloving intel11gence
categaries: (q) Acientinc and technical, (v) éeoncué, (c)' Political,
(a) military (air, grounq and sea), (e) soclological, (f) geographic,
(g) transportation ang telecommmications » (n) biographical.

2. This, in turn, vecomes g bational long-term (days-months.







3. x-llgnte- |
The B-1 ig altripc-enw:lthn6" foca.llelgt.h lens deliaed .
to operate at 260 statute miles. With the 70 mm formst ama 100 11/ AAR Mﬁ*
1€ 1s reascasdle to expect a basic §round resolution of 100, %o realyzy A*oA e
this 100° thencmtbevithn 5% because orthelo-gexposureﬁu
of 1/25 gecomd. This Reans altitudes must be accﬁutel,y lmowva (2 miles )'
80 the proper IMC can be Provided for. Simce the orbit will be
elliptical this point should be studied carefully, o
' The E-1 system ig less complex and mmch more workabie than the
- E-2 system. Its design makeg {t g coverage tool. It 1s felt tha.t it
has limitea "seeing” of particular targets since the ﬁn.J. resolution
‘after geadout w11} OPtimistically be 300°, Strip cemeras are aot useful

. possidle, Barring weather couideratiou » this satellite could cover
'Russia ia tventy days. with weather, ome satellite would obtain hog
coverage in tuenty days. According to weather study . data, it would
Tequire 200 days to 8t 95% of Russia covered, or require ten birds,

etc., are the same as the 2.3, Partial success of the 2-1 program couls
allow for evaluation and future R&D guidnce or temingt:!.u of the readout _
Program berore the end of cr-1961.




a strip or Paroramic camera, and o television réadout with its
attendant sweep linearity Problenms. Experience indicates that this
figure 1s umrealistic, ‘

cove'r»age lost Auring down time are stil) unamswered. It is not hm !
vhether electronic tracking is accurate or ti_.mely enough for closely
scheduled "camefa. on" and "cemera off" times. The ability to evaluate
the end results ang correct for slit width, IMC, focus, Yaw, ete. , a.re
attendant major problem areag. '

deficiencies. )




Read-out Limitation Due

No Reéad-Out Stations

Read-Out Time/station
(Min/Day)

Film Read-Out/pay
Inches
Peet
Linear Miles/Day
Sq. Mi./Day

Average Length of
Flight Line_(Miles)

Average Number of
Times Cver Zach
Flight Line to
Obtein Coverage

(!ulllan.BlockSIGOO)
19.2 M 35q. Mi.
No. of Satellite
 Jays Required for
Coverage

Weather Degradation
50¢

beriod Degradation
ZJontrol, Degradation
Reliability Degradation

Film Size = 2.75"x22.5¢

150"% 2.75 = 54.54 (the n

to Scan Rate -'6"

75

396
33

2,790
47,430

Ll

(150")

film per minute

300
25

1,860
31,620

2,000

- 1.07

666

1332

umber 17-mile units in 150" )

Sh.54x17 = 930 (linear miles forvard direction )
Single frame » 17T mt x 930 mi or 15,

810 sq. nf.

a5

150
12.5

930"
15,810

2,000

2.15

1333

-
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of 6 to 18 because of tpe read-out limitations.'
- Using a Panorami o recoverable system wity the caéability of a
150-mi1e swath, the comparison woulq be:
| 16,000 1inear alles/day
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‘A. Tt 1s evident thttheom-ridingmoblqrcr at least the
mmngrwmsﬂncmtmmtob.mmmtwobludmtothe

Mezy of these sdvancements, althougn Fresently incarparated in the system
design, are yet not thoroughly proven sng are critical to the satisfactory
routine performance of the'mf-a. |

B. The nature of the intelligence mission requires flexibility
Of operation vith multi and/or adaptable senscrs, It is improbable that
8y model of sensar will pe serially produced in large quantities, Job
shop Production and lpeéial handling m be expected to key ndﬁe the
preparation of sensors for some time to come, |

C. The types of :lnfcnation, collectable, information rates,
scales and s¢0pe of photographic coverage, high coverage repetition
rates for both visual and electronic sensors, and the geo-time correlatad

Vith test results to determine the begt methods of employment ang
information Processing prior to the establishment of £y operational
doctrine and - procedures, Dual developent amoucﬁea are necessary 1n
many areas in order to optin:l.ze and/or assure success of the system,

The selection of single approaches should be postponed unti} appropriate




the hire-ont Lor ne;d.bmt in the
indication that the samos SYstem will haye an "Rap coaplexion” fopr scme
time o come and ¢ not % . Therefare, the stringent

assignment op particular réquruentu for an "Oper.ting system" ghoulg
. b® Postponed unt1) more 1, learned of systen copebilities, information
Frocessing hethods and the realistic Tequirements for tne time




on a m—ti-o critical basis for through put.

(2) ma«mmwmmumm
nmbhmutoumm»mwm-orrmtmwum
major system uphsaval.

(3) Sy-t-do-un-ndequtmtc-mlom should not be

testing to provide the basis t& Mm;ng.."mth“ factors and futire
operational planning exercises. The extremely costly operational
ground stations and exploitation Plan of SAMOS must not impose rigidity
on future systems wvhich will more completely fulfil) natiomsl
intelligence goals.
_ ' (4) Development rrogram should teke into account needs of

intelligence uses in order that equimments d.eveloped and system outputn
vill be mml to other elements of the intelligence cm-unity

(5) ALl extra AP elements of the intelligence commmity

(Army, Favy, CIA, ete.) should perticipate in the system R&D limhticn
and testing to better understand the system and to cantribute to the
overa.ll development goals and test evaluations.

2. INITIAL EXPLOTTATION AND SUBSEQUENT SAMOS DEPLOYMENT
A. QOutline or Initisl Exploitation of R&D Take

The general SAMOS exploitation plan can and should remain flexiblu

vhile the system "worth" factars are being experimentally determined,
This flexibility should not sdversely effect the processing of the ray
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functions vill not Lmit explottation of the satellite reconnatssance
capability. r¢ provides for the 14nx betveen the SAMOS collection
" system, thcnetmkorthMccmhxelmtheintomgence'
rroductiron agencies., The develomment Frogran is establisheq vhich




from the date and experience gained through the system Olperiumtion,
sinulation testing, and mocéosing evaluations conducted during the
R&D Frogram st the SIC. ARDC's responsibility for the processing

ARDC's responsibility will revert solely to insuring the technical
functioning of the system. ' '




3+  Analysyg of the callected daty to mrovide feedbeck
Informetion requireq fop efficlent system operatioy and comtrol, mmy, -

mission Mrilllent. .
(b) Phage II - m-oee-a;ng and 'gtploitatim vill produce:
1. Studtes tpgt Tesult from detafleq search, analysis,
and evu:at;on of all-source material,




(ec) m.em-nn-ufmorsmosuthm-muu
for analysis and evaluations resulting in NIE's, Technical Intelligence, eote.

contains elements vhich can be dlwneated, if desired, in o subse-

quentbwingn'opuroruccap.uuungelmt- ptPhne-IInnd,III
locations. The output kroducts and formats of Subsystem I w111 be

1n & form compatible vith present ang in-development wntt equipments
farPhueIIa.ndPhueIIImoeeuing. HheroPhueIIandPhue III
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and COrrrehted wvith bavigation data, The attitude information is
used to fAurther refine the geographica) Position and the ferret dats
18 fully calibrated. Thege Froducts vill 1nchade

(a) Tit1eq duplicate. transparencies of the origina)
Photo recards 15 both poeitive and negatiﬁ forms,

| (b) Selected and tit1eq Photography on a 94" wi4e

rm'ﬁat at ePproximately 20 lines/mm. |

() Matmm mumbers of selected and titled rectipyeq
and unrectified printg, .




(5) Collsction control data based on directed intelligence
requirements and mission assessment for the programming of the SAMOS
sensars.

(6) Quality control feedback including calibration datas to
other sections of the SANOS system. '

(7) Mission reviev reparts and summaries.

k. _FUNCTIONAL DESCRIPTION _

A. The major center functions needed for Fhase I pbeeuing to
mmmmmmtomummmmmm
orderly manner include selected elements of:

Photo jroceuing
Photogrammetyry
Photo interpretation
Ferret analysis
Automatic data processing and computation
Display and intra-commmication of information
Scheduling and control of information flow and
processing execution.
(8) Computation of information relating to system
operation
(9) Storage and retrieval of information
5. 'PEOTO PROCESSING
A. Data collected by sach pass of a photographic vehicle is
received at the SAMOS Center as a vire transmission from a TM station
~or batches of primary records physically transported from the TaA
stations and recovered capsule camnisters of exposed milmloped high
resolution film. The information is transferred and recorded on f£ilm.
(primary records). Many of the center's operations and the agencies
1t distributes source material to require photo data in A1fferent
form and size than the 35mm 18" long striplets of the primary recard.

It, therefare, goes thrmighnmﬂ&ormuultqomremw.
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and processing of large batches of 5° vide, high resoluticn #1lm.
6. PHOTOGRAMMETRY ‘

Photogrammetry 1s performed on cover from photo vehicles to
mmmw«umdmmmmm-mnh
Mﬁg, titling and indexing operations as vell as for feedback -
to improve the arbital informetion.

7. PHOTO INTERPRETATION -

Cover obtained by photographic vehicles is screened and
interpreted by P.I.'s to identify and repart cbjectives of
imsediate bintelugcnco interest. In addition, mission assessment
is made and the photography is examined in detail to determine
characteristics of the system performance. |
. 8. [FERRET DATA ANALYSIS _

Electronic intelligence data telametored fram ferret vehicles
1s received by the 8AMOS Center from the TeA staticns (the same
staticns that collect the photographic-vehicle data), in the fors
of bLinary-coded and snalog wire messages. This date, vhich includes
communication intu'«ptl as well as radar intercepts, are 1mmediately
trnnsru'red to magnetic tape in preparation for Jrocessing. Part of
the ferret data processing is autc-tic; the rest is mmi-automatic and
1ud.onebythe cmtervlthtb.uaistuceotmmﬂvnt Reports are
prcparedonelecbrcuc activity and coples otbothdigitdandam.og
tapes are made for using agencies.




9. MAmoczssmqmmMmm
————=—500 AND INFORMATION STORAGE

Most of the hta ;i‘ocessing and storage and retrieval of
information is done by the “Central Data Processar." This is a flexible
electronic cuput'ih; system to vhich most of the other equirment in the
center is directly comnected. Operatars in the center can communicate
directly with the Central Data Processor to enter data into the com=
Puting system and to obtain informetion from 1t 1 the form of
displays and pr:lnf-outa.

10. DISPIAYS ‘

To assist various operators and to gﬁe Center Control information
it needs for its decision-making functions pertaining to system control
and operation. A number of visual displays can be generatec_l and kept
up-to-date with information stores in the Ceatral Data Processor.

11. PROCESSING CONTROL

Center operations.

12. CENTRAL PHOTO STORE .
A semi-automatic store of SAMOS photo teke Plus required selected

photo reference material is stored in the form of center format £1lm
chipe. These chips have unique maching readable numbers which are cross

requested by analysts by input to the Centi'al Data Processor.




