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HEADQUART &85
AIR RESEANCE AND DEVELOZ2MZNT CCMIANL
Post Uffice Box 1395
Beltimore 3, Yarvler?

w. No. &
17 vcrober 1955

ARLC SYSTIM LiUsi. 2XT

1. DIRLTTED ACTICEH
Submission, upon rivuest, to ileadcuvartars ARUC (western
irwvelopment Livision) of intormstion neceseary v'cr tace nreparnstion
of a Jystem Cevelopment iian by the fallowing varticipcting centers
is directed:
v, wrignl Air Developrent Center.
b. dir Force Carbriige itesenrch Center,
¢. Holloman Air Development Center.
d. home Air Levelopiient Czntsr.
e. .Arnold :ingineering Levelopment Center.
. Air Porce Missile Jest Center.
& Alr Forcs Fersonnel and Training Reseerch Center.
(RN IS B3
2, GIN:EZAL INFUMATICHN
a. Title: (UNCLASSIFIED) Advanced Reconnaissance Systen.
. b, Systoem No: 1171
¢. Recponsible Agcacy: Headquarters ARLC (MHesturn Dovulop-
ment Divisicn) is reszpoasivle for preparation of a Systca Development
Plan based on the requirencnte contained herein in accordance with
ARICM 80-4, datcd 1 July 1955.
d. Terzct Dates:
(1) Submission of System Dovelopment Plan to Haadquar-
ters USAF: 1 April 1956,

This GR supersedes S o 5, dated 29 November 1954, title, "Advancec
kot 2 5Y

decusnnalssance System, s!etgﬁ =
FARs 2 /0\3& C5-620"(;
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(2) uUperational timo period of this system: Prior to
1965 through 1970 (Sce per 5a).

e. Participation, Coordiration, or Interest:
(1) Adr Materiel Commanc - ..,.
(2) Ar Proving Ground Commend - (P).
(3) Adr Traininé Command - (P).
(4) Strategic Air Command - (C).
(5) 4Air Dafense Command - (C).
{6) CNO, USN - (I).
(7) ¢/s, Usa - (1). (8) c1a (I)

f. Funding Information: Funds for this program ere carried
for FY 1956 under BPSN 2-1115,

g.. References
(1) GOR No: 80 (SA-2c), cated 16 March 1955.

(2) DD Form 613, title, "Advanced Reconnaissance System”,
Project No. 1115, dated 19 April 1955, RCS:

{SESREP)-
3. REQUIREMENT
a. General Philosophy

In order to permit selection of the most effective approach
to an Advanced Raconnaissance System concept which utilizes an earth
satellite as a system platform, it is essential that the existing end
projected stete-of~the-art in this field be adequately surveyed, and
a8 determination made through system de¢sign studies by selected con-
tractors, of the tachnical and economical magnitude of full system
development effort. rrom these studies there will be preparsd a Leo-
velopment Plar which will ba used as a basis for choice of the Advanced
Reconnalssance Systen to be developed for the Air Force inventory. It
has been®gonerally accapted that, with the advent of the very high
yield super weapon, strategic target intelligence requirements for
efficlent use of such a wazpon have bacome far less detailed than
heretofore; but at the sume time, the requirement for routine survsil-
lance of an enemy's territory bacomes all the more necessary to
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anticipete and circimvent his effcctive use of tite sems calibse weapon,
In concept at least, the echnical approach to thls trpe of Advanced
Reconnaissance System lezds one to the eartificisl earth satellite
waich, with its inherent capability for routine, long duration fligat:
ard its epporent capabilitics for the collestion of reasonably detailed
inforration frow the surfucos of the earth, seams to make a satellite
sysiem attractive for strategic and national reconraissance. (SECRET)

b. Objectives cf the Advanced Reconnaissance System

As a matter of genersl guidance, the following may be con-
sidered the intelligence objectivaes for the advanced Reconnalssence
System:

(1) Coatinucus reconneicsance {visual, eleectronic, or
cther) coverage of tne U3SR and satellite nations,
for surveillance purposes. Timeliness of recaipt
ol the intelligence infornretion i1s essenticl, with
daily reconncissance coverage at high resolution
the ideal., 1ln consideraticn of the requirement for
sarliest availability of the Advanced Reconnuissance
System, the engineering progression and Air Force
acceptance should be from the lesser to the greater
resolution.

(2) The resolvable surface dimension detail should be
of the order of 1C0 feet or smaller. A capability
of rusolving detall to the degrso that objects ap-
proximately 2C ft on the side can ba positively
identified is the cptimum in order to positively
identify enemy wespon launching sites and associated
activity  1f this objective can be met, the many
sther intelligence requirements of larger surface
cimension wowid automatically be satisfied,

e ——

(3) . 'The volume of intelligence delivered by this
JAdvanced Reconnsissance System will be staggsring. !
Therefore, the systea, in order to be considered '
complete, mus*t include a suitable associated data
handling, recording. reduction, and filing system.

The earliest acceptable system must have provisions
for automatic data indexing, filing and storage.
Final objective will be for coxpletely automatic

. data processing, interpretation, presentation, end
dissemination. All data handling systems conceived
for the Advanced Reconnaissance System will te coa-
patible with data handling equipment in contenmporary
use within the intelligence community.

|
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The accuracy with which points on the earth's gur-
fece can bo located by the Advanced Rsconnalscance
Sycicn should bs studicd. While groscsor accuracles
can ba scespied &s intorim solutions, the finer
accuracies should bo considered as the optizuxz and
the goal for ultimate complete development.

Thorough investigation of all possible means of
improving the intelligenca collection capability
of the idvenccd Rsconnaissance System; such as the
applicetion of sterco techniques to the analysis
ard interpretation of television images,

Migolon

(1) The primary operational mission of the Advanccd

(2)

(3)

Reconraizzance System will be to provide pioneer
and surveillance reconnaissance coverage of the
torritories controlled by the USSR and its allies.
The systen must be capable of obtaining:

(a) Routine target, mapping, pioneer terrain,
wveather, and photo intelligence data.

(b) Eczb damags assessment of high yleld weapon
strikes.

An alternate and co-equal mission for the Advanced
Reconnaissance System will be to provide ard main-
tain continuous and comprshensive surveillance of
the electronic activities of the USSR as a means
of securingz basic Soviet intentions, intelligence,
and capabilities intelligence. The electronic
reconnaissance (forret) system should be capable
of':

(a) Sensing, coding, recording and retransmitting
all significant electronic emissions on both
a quzlitative and quantitative basis.

(b) The location of areas of high electronic den-
sities cozpatible with the resolution capes-
bilities obiainable,

Each nissior carries a firm requirement for a
suitable data handling and processing capability
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beth in the wenhlcls and on the ground.

d. Physicel Characterisil..

The Advinced Rsconnaissance oysiem 122 . cwmaoribed as
follows:

(1) A launching osse waist will ~so-isv -7 &l facili-~
*1es and e1ui nentl necsssary for the proper launching
of the satellitve venicie

(2) A sateliits vehicle whish will consist of the follow-
ing sub~systeas:

(a) Propuls:idon zuaee or stagss neoessary U3 00d9st

' the reconnaisence pvay s»ed o its orbital
attatude and once al tnis altitude to impart
the verocity reuvirec to estatuisn the s:.tellite
on its orbdit

(b) Guidance and convrol squipment to (a) juide the
vehicis rrom Las iwuncning base ty iuvs orbit
£08 b estabiist and snmiotaln the reconnais-
sence 24yi0ad in the correct attitude at'ter it
5 beer niaced on ortit.

oo i

(¢) Reconraissance equipment that provides useabls
pictorisl regonnuissance information i'or trans-
missicn 15 a ground receiving station. The
alternaie mission will require sensinyg equipment
that is capnbie of uetect;ng electromagnetic
radiations instead >f physiographic features.

«

(d) Informavion storapme wouipment with o capability
of routinely storing the information gathered
by the satellite vehicle until it can be trans-
mitted to a ground reﬂelvin° station, T

(e) Trensmitter equipment,for transmission of the
coliected reconnaissance information, trans-
mission end recoption of any other informetion

¢ . that is required to properly operate the satel-
lite and its sequipment.

(£) Miscellaneous equipment required for the proper
functioning of the sateilite; e.y., a trans-
ponder beacon to &.d in the tracking of tha

ERORET:
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satsllito by a ground receiving station might
coicelveoly be used,
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(g) An euxiliary power suppiy to provide sufficient
povsr for all of the satellite's needs.,

(r) Frovision for self-dastruction of the satellite
vehicle upon tormination of its operational
useiulncss,

(3) Ths ground recoiving atetion will consist of the

&

follcuing sub-systems:

(a) Eoeoiving equipment to (a) receive the trans-
ritted reccnnaissance information, (b) enable
vehicle tracking, and (c) aay other information
transnitted from the satellite.

(b} Trenemitter equipment to tranamit any required
information to tho satellite.

(¢) Informa«tion storage equipment that will retain
the reconnaissance information transmitted fren
the satellite until it is fully used.

(d) Display squipment that will display the recon-
raissance information as it is received and
whicih can also ba used for viewing stored
information,

(e) Other couipnent that is required for the hand-
ling, interpretation and disscmination of the
reconnalissance data that is received.

4. GUIDANCE

a. Throe parallel system design studies on the "Advanced
Reconnalssance Systan” are currently bsing conductzd under Task No.
2101C, ™cject No. 1115. The purpose of these studies is to detornzine
whether a ucoful military intelligence system, utilizing an artificial
carth satullito as a carrier, can be foreseen with sufficient defini~
tude to indicateo full development at this time. Maximum utilization
?f thoso design studies in prepsring the System Dsvelopment Plen i:
directed. )

b. In the artificial satellite we see a jlutform which at
tho precsnt timo cppears to be limited in itas military usefulness to
that of maiing observations or relaying communications. This is a
vehicls systexm singularly applicable to use as a recocnnaissance syster,

e g0 §s OO
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The approach to the design of the ovorall systea must be tasi of
assuring a maxjmum milit-ry utility and peliability (since early madels
of the Advanced Reconnaissence System will undoubtedly bo urzamned) of
the regornaissance sub-gyst«'; theze factors will dotermine in turn the
design objectivas of the vehicle with iis propuleicn and guidsnce sub-
systoms.,

¢. OUne of the basic zdvantagss of a sateilite is its moro-or-
less unlimited duration of flight. If wo were 0 try to take full
advantage 9 this flight curation capability, it would bs necossary to
achieve flight equipment reliability far in eicess of that wihich is
possible today. There is a point at which a balance can bs struck
between efforts aimed at improving the reliabiiity of flight components
of the satellite, and the eccnsmy to be realized from the extended
flight duration cheracteristics of a satellits. - The system design
studies directed herein should result in a suggested optimum system
flight time, for which in-tlight components should be desigued.

d. In design of ths Advanced Reconneissance System, full
advantago must be taken of those components, in existence or wndex
dovelopment for other systens, which have application to a satellite-
type vehicle systea. Activity resulting from this directive must be
fully coordinated, within aRDC, with related system developments to
insure that no unvarranted duplication of study or design effort
exists, Hocdquarters USAF vill undertake necessary inter-service
coordination,

e¢. The proposed test program for the Advanced Reconnaissance
System should be oriented so as to maximize the usefulness of the test
vehicles to the scientific community in gsneral, as well as to satisfy
environmental and engineering requirements of the Advenced Reconnais-
sance System. The System Levelopment Plan should contain provisions ,
for the fabrication and launching of "research laboratory models™ of R
the satellite test vehicle, capable of obtaining and transmitting to ’
earth valuable scientific date on the gpace enviromment and astroro-
mical bodies. Such vehicles should be planned for launching early in
the system test program, with the first. “rescarch laboratory model™
launching prior to 1 January 1959, if possible, :

f. In addition to the three system design studies referred
to in 4a above, Project No. 1115 encompasses state-of-the-art study and o
experimental hardware development in the critical component areas of T
the Advanced Reconnaissance System. The current technical program in- :
volves thirteen separate tasks, carried out principally by contract.
This program was established to provide state of art inputs to the
syster. design studies; fullest exploitation of the Project 1115
technicel program should be insured in this respect.

SECRET- o
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5. OTHER LMFURMATION
a.  SECURITY

. Maintenanse of prod.y sscurdty ¢ this progrsa is of
parasount importance. .+ basic zuide 1o security will be the follow-
irg: &il inforastion whieh eontalzs o imnliss e date of operational
availability for ths idvanced Resommaissance Sycien; as woll as
information rertairdng %5 its ,.ro_,
claesified TOP SHCOPET, Otnor uspe
“yetem progrum, :anlx.:c.1 ng its exp..o
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of tnz A.venced itecoennaizsance
Laticn of the satelldts, will bs

b. USE OF SCIENTI¥IC COHSULIANTS

The troed zroup of the enzineering, pnysicel, and geo=-
physical sciences, which is encorpassed by e development such as that

contemplated in the advanced Reconnaissanez System, requires that ARDC

make moxinmuz uce of the scicntifiz and technical competence within
the natior. This ccmpetonce showid be recognized rnd utilized when
required in a gopeultont erd phvisory capacity by the “veapoas Svstems
trylect Office rosponzille for tic ddvanced Asconnaissance Sysiem.
vh=rever possible, civilian scientists who can contribute to the
success of this projeci sheuld be snraged in the capacity of cousul-
tant to ARDC, arnd the rosults of taeir efforts mede available to ell
contractors on an cqual baais, F 1%

c¢. PRIORITY

- Preparcticn of the System Development Plan directed
herein will be carried out under Priority 14, Precedence 1I1-3,
( UNCLASSIFIED!
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Brigedier uuneral, UGAF
JOHN A. CONNOR (, T Leputy Communder/weupon oystems
Chief, Progrem Control Div
Directoreate of Systema Plans
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