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MENORANDUM FOR THE CHAIRMAN, COMIREX '
SUBJECT: Use of NRP Satellite Systems for Geodesy

This memorandum is in response to your letters of
Cotober 6, 1967, and June B, 1988, reguesting that NRO study
the impact of the 12~inch tarramn index camera upon resolu-
’ tion and coverage of the HEXAGON system in the performance

of the qy%tem s primary intellipence measures, and the
possible wovs in which covert. satellite svystenms could be used
b aid ivonchieving worlde-wide geodetic accuracies by 1870,
The baseline confipuvation and design of. the HEXAGON system
took into sccount the need for an improved terrain index

- pamera,  The reguirements levied upon this systenm thevéeforve
included the intelligence community coverape rveguirenonts and
those for MCEG, The primgyy sensor system film load is based .
on achieving the coverage specified by both the intelligence -«
community and MCEG. The design altitude of the HEXAGON systen
is bhased on the resolution reguirements of the intelligence
community and inclusion of the 1Z-inch terrain index camera for
mapping purposes will not alter this altitude. Therefore, the
inelusion of the 1Z<inch tevvain index cawmera will have o
impact on the HEXAGON system In the performance of the systen's

primary intelligence mission,

The alternantive approach to acquiring data for mediam
and large scale maps would be to fly the 12-ioch tervaln camera
as # separate system, The study performed by the NROD for
My, Holms {(BYE-4575-67Y, which was also furnisied fo you,
containg the costs of this approasch which are considerably more
sxponsive than the inclusion of the Iz-ineh gtellay index
camera in the HEXAGOR program, )
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Seversl alternatives have been studied which have vary-
ing degrees of probability in dmproving worid-wide geodetic
accuracies,

The CORONA system could provide geodetic dote with in-
proved accuracy by modification to incorporate the THANBIT
. Beacon along with the SGLS., The first vehicle which could

carry the DIBIC camers, S3GLE, and the THARBIT Beacon is UR-11
which i scheduled for leunch in June 1970, The oritical itenm
here is the availability of the BGLE and, therefore, June 1870
represents the earliest time in which improved geodetic data
gould be obtained from an KREP systenm, The budgetary estimate
of the TRANSIT wodification fopr the B vebicles pesnining in

' inventory after this time, is $720K,  This estimate may nor-
wmally be expected to increase somewhat when detailed engineer-
ing is completed. It is estimated that this syeten could may-
ginally mept the geodetic gccuracy roguivenmgnts of 450 feet
horizontal and 300 feet wertioal,

within the Sino-Boviel Bloc. The 12-inch terrain photopraphy
of the HEXAGON progrem could then be used o establish posi-
tions of other points of interest within the Bloc in the sane
manner as photogrammetyric control is extended {rom photo idenw
tifiable points of known position dn other areas of the world,
The HEXAGON propram ig confipured to carry the BCGLS twacking
systen but would have to be modified to dinciude the TRANBIT
Boacon and 8 Tow-G accelerometer as o sminimum,

The budgelary estimite io preserve the option for this
modification is estimated 1o be about B70K. This would cover
only the BV contractor design costs to insure that space,
power, and pecessary cable connections are avallable within
the BY. It would not cover cost of bhardware progurement or
dntepration. It is estimated that use of the combined data
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from the HEXAGON wouid adequately moet the
U518 stated geoodetic reguirements, The systen, however,

would not be operational until aspproximately the sovenih -
HEXACGON vehicle which is the first currently scoheduled to

carry the 1Z2-inch 31 cawera.

A furthey gualification on this approach is that ihe
avcaracy of the peodetic datsz obtained within the Sino-Boviet
Bloc is dependent on the approval| \
not be approved, some degradation of the Sino-Soviet data is
sxpected, However, 1t is estimated that the UBIB requirements
mizht be met by the HEXAGON systen alone, but with little mar-
gin, -

&

The approaches putlined above all envision use of the
systems mentioned in their primary mode for intelligence pur-
poses, i.e,, HEXAGON would pot be flown at o higher altitude,
ete,

One other modification has beon sugpoested fov the HEXAGON
system which would replace the sitellar camera with star trackers,
an . inertial refersnce system, and tape vecorders, While this
approach would eliminate the secessily for veducing the stellay
data for attitede, it would not increase the accuracy of the
system, but would greatly increase the cost and weight of the
components reguired for the geodetic misgion. Thig sutowmated
attitude gyvstenm is not needed to meel Uhe intelligence cowmunity’s
degires for this type of system. & systom, with accuracy com-
mensurate with the intelligence community’'s needs, is being
incorporated in the HEXAGON program by means of isstrumenting
the attitude control gyros.

The studies to date indicate that the appyoach offering
the highest probability of succesg in achieving the geodetic
accuraciess desired is that of using the HEXAGON program modi-
fied for the low-0 accelevomeler and the Transit Bencon,
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Betailed gvaluation of this alternative, especinlly cosis,
has not heen completed, therefore, the option of collecting
improved geodetic data by means of the CORONA sysiom will
be protected (at no cost) pending completion of the evalun-
tion of the feasibility of the HEXAGON modifications,
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