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Highlights of ocur scientists' sue-
ceds i indercepting and recon-
structing the video from Souviet
spacecraft.

SNOOPING ON SPACE PICTURES
Henry G. Plaster
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Lunik ITs pictures of the far side of the moon in October 1950
excited the world and proved that the Soviets had then the
to aim a camera fn gpace by remote comtrol, command it to
hphhm.n the flm on board the spacecraft, and
y scan the Bxed flm and transmit i
mmmkmunh&mer&km Smm&mmﬁ
pbydmlm{lhmmwﬁuhﬂm“mhm
of their carth-orbiting vehicles to monitor the behavior of dog and
buman passengers, and they have used in some of thelr Cosmos satel-
lites & delayed transmission system somewhat simflar to that of -
Lunik ITL
A fascinating and extremely important aspect of the U.S. intelli-
geoce effort devoted to these video systems 1s the work of engineering
analysis in "breaking out” the pictures contsined in the radio tranemis-
sions. The process has a trial-and-emor aspect like cryptanalysis: -
since bath the horizontal and vertical sweep periods are unknown
variables, there are an infinite number of possible combinations, The
cogineer wsually begins by trying to synchronize the wvertical axis
by hand while synchrenizing the horizontal sweep electronically. Tt
requires hours of experimentation with the oscilloscope controls for
sweep speed, filtering, and focus, displaying and redisplaying some-
&nﬂu“tﬂsﬂtwmd:“thﬂlmduddlh,h;ﬂ:mh
The results of this technical analysis have been valuable to intel-
ligence consumers, and the successful effort deserves general recogni-
tion. It has involved specisl Elint colloction techniques, new ap-
proaches to signal analysis, feedback to assist in subsequent collection,
and intelligence interpretation of the pictures for the consumers,

Lunar Surface Video

The very weak signals retuming to earth from Lunik ITI could not
be picked up by standard Elint collection facilities and equipment.

seener ' _ai

CREEE ORI | R T



lsher Spaca Pictures

Spacecraft Fasrengers Televised

in orbit by means of a “radio-television™ system on, analytical
efforts to demodulate this new type of signal, and before long CIA
technical analysts did succeed from Sputnik 6s



Spoce Pictures F==r

Freons 2. Demodulsted widso from Speindk 8 showing fsce and forelegs of &
cnnfne pastenper,
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abisher Spoce Piclures

National Security Agency undertook to design and produce special
field collection equipment that would present oscilloscope pictures
whﬂath:l:mmisﬁmwubdngrudmd. Scveral such sets were
produuadm:prﬁuﬂt;hs&,lndtheﬁ:ﬂlwuwmmtmﬁﬁnuﬂﬁ
in Alaska and Hawail,

Drmn&uhﬁmnfﬁdwt:mmuﬁmu&nnspuwkﬂ[ﬂllunhlﬂﬁl]
indﬁp;rﬂ:li{ﬁh{uehlﬁllmwﬁe&vmw
ments that each of these single-orbit Sights carried a passenger.
Then on 12 April 1961 uwuhmchu:[,q;:g-mwd-
transmiscions were twenty minutes later a3 the spacecraft
passed over Alaska, %mm&mmmwm
‘relublumd-timemduun!ﬂuﬁgmlsdnnlrdumd:mmd
hlﬁmﬁﬂl&vﬂmutmhwﬁtlndﬂuth&wulﬂﬁ
(See Figure 3).

m;&mmwmmmmmq
nals, identiied initially only us " new dats transmission system.” fn
thtﬁuqumqhndhtwmlﬂimsllﬁmegnnynlu.mmpm-

because the general-search vipment used was not suitable for re-

mrdhguhlghlymmpluﬁdu—hnd,ﬁmqmmduhhﬂvﬁmdg-
nal, From the unrecognizable pictures that were achieved it was ney-
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Epace Pictures
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Fitvex 3. Demodulsted videa from Sputnik 11 showing movements of Cagaris.
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Sl i Spoee Pictures

Cosmos 9, launched on 27 September 1962, the third Cosmas vehicle
to transmit video signals, was the first from which recognizable pictures
could be reproduced.  Since eloud cover was readily identifiable in
a series of six pictures, CIA geophysics and electronics specialists con-
sulted representatives of the National Meteorological Satellite Center
of the U. 5. Weather Bureau, the arganization which processes the
Tiras weather satellite photographs.  Through photogrammetric analy-
sis of the pictures, Cosmos 9 was adjudged to be an experimental
: & camera systern with provision for dela from
the film. NASA wras briefed on these findings prior to the 5 December
1862 signing of its agreement with the Soviet Academy of Sciences
on cooperative space research and the exchange of data from meteoro-
logical satellites. The Bndings were also presented to a December
1862 meeting of technical representatives of the intelligence com-
munity, some from the Jet ion_Laboratory, wo
Punitye incueing some from the Jet Propulsion Leboratory. working

In direct consequence of this latter presentation, JPL technical

mh:ﬁdm;ﬂ:uﬂdmﬂyuflﬂwgﬁhkﬂnmm
ideo transmissions, making use of the most sophisticated electronic
and photographic equipment available. By the following May they
had succeeded In out three overlapping pictures each com-
posed of sixteen subframes which had been transmitted in sequence.

{ That they had been transmitted by electronically scanning the fixed
Elm,utnl.wlkm.wumﬂmdﬁ?thdnhmrtngmdﬂymg-
nizable emulsion impurities.) Two of these pictures clearly showed
Lake Van in Turkey (See Figures 4 and 5), and thus the entire land
ares in the pictures, where free from cloud cover, could be identifiad
and the camera’s field of view thereby defined. The wide-angle (85%)
lens employed was such as would be expected in a meteorclogical
satellite and not suitable for military reconnaissance. To achieve with
this lens & military reconnaissance resolution on the order of twenty
feet, the film would have to be five feet wide, a technological im-
possibility at present.

After Cosmos 15, launched on 22 April 1963, the Soviets erbited
nuﬁnﬂurﬂmmuhlﬂﬁwiﬂ:ﬂdupmmmtbmghthr
have launched and recovered maore than a dozen that are believed
to have had reconnaissance cameras gboard. On the basis of the
stage of development manifested by the four that did transmit video,
NASA was again briefed concerning Soviet weather satellite capa-
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A== Space Piclures

bdliﬁmp:iurtﬁﬂufunmlhplem&maﬁmmlﬁhuguﬂlmafﬂs
agreement with the Soviet Academy of Sciences regarding evoperative
space programs. Mlgltememmﬂndfm:uguh:nchmgcof
data from meteorological satellites beginning in the second half of
lml,prmﬂdadb}'ncmimdexdungaqfﬂperimmh]dnhdmiug
the first half of the year. It set as an objective pictures covering an
:rultluﬂlmndldlomum:qmwiﬂlamo[uumhiﬂ:ﬂf
of 25 kilometers, ultimately of one kilometer.

No further Sight testing of the video ocourred since
h*!phgﬁmwm Incréasin mﬂ, nhﬁuuwﬂﬂnuplmd
that the Soviets were not going to be able to meet their 1964 com-
mitments. As fown, the camera system identified through the video
transmissions could not have met them: the 85° lens would need sn
altitude of 250 nauticel miles to produce the required ares
At this altitude, however, the Cosmos system could transmit photos
withnnlmgemhﬂmduh:t_lm&ﬁnpqﬂdmhhbmq__w
This information plus an estimate of the characteristics to be exs
pededhlhuhﬂﬁl'ﬂplaﬁnnﬂ”ﬁﬂvﬁwmhﬂﬂhwwmd
along to NASA in advance of the May 1964 discussions in Geneva on
ﬁ:&mhp‘mmhﬁundﬁarﬂmhgiﬂlmt Al
ﬂlaﬁormnl'mmuﬂndﬂmofumlu:uudhg'rﬂulﬂngfrmﬂ\ﬁedﬂ-
msﬁﬂmdﬂﬁhﬂtpncﬂyunmdnhﬁurbug!nﬂngihﬂad:myn!
data, the Soviets informally agreed to aim for early 1085,

Future Prospects
%mthsmchmganfdlu&unmdmﬂugmnhﬂitubegm
anticipatedly in 1965, it will be up to the intelligence community to
establish that the cloud pictures the Soviets give us are as complete
and as good es what they receive from their satellites. After the
initial determination, periodic spot checks will be required.
Real-time television signals will undoubtedly be transmitted from
future Soviet manned spacecraft TV pictures of Soviet cosmonauts’
movements would be of great help to us in assessing pilot particips-
tion in rendezvous and docking operations. The activity of passengers
in future Soviet arbital space stations will probably be monitored
thm;hhaﬁmma,amdﬂ.ihﬂdﬁgmmmbehtpudum
to check on it at the same time by operating readout devices at Elint
sites peripheral to the USSE.
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Spoce Pictures =

Future Soviet lunar and planetary probes will probably use a
technique of picture taking and delayed electronic seanning and
transmission. For manned lunar missions, some sort of picture trans-
mission system will undoubtedly be employed, probably ome with
more advanced techniques,

Constant upgrading of collection equipment and continued analysis
nftunmmdvidm:igmlsﬂﬂmqthnu,&htdﬁgemﬁu
:mhhﬂfimﬂaapﬂﬁﬁmhmkrgﬁm:hdﬂw
efforts as it has enjoyed so far, .
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