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T The atta.ched memorandum on the suh;zct ftom the Chazrman, .
‘Committee on Overhead Re ssance (COMORY), is circulated for : o
States Intelligence Board (UA )fconsxderation of the: &ecemm ’xxdatgorns m !
paragraph l1. thezeof. Lt R ‘ : i

The attached statement of reqmremems is dasxgnedz to update
and expand upon the: prekusiy approved statements on the sub;gget in .
paragraphs 8 through ll of the Enclasuxye to: the referem'e decument,
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SUBJECT: ' 'A;Mapplng, Chartmg, a.nd Geodesy Requlremyems’a

for Image Formmg Satelhtes

Introduction
1. Mappmg, chartmg, a.nd geodeay dlsmplmes are currently
being revolutioniz.ed as.a result of B T R

A Increasmg U S Needs for ma.ppmg,
chartmg, and geodetic information in support of -
both existing and new weapons system.: and other
changing national: requlrements. ’ '

b. Tho receipt of large quantxtles of
data from the DAFF, KH-4, and KH-7 sateilite

. programs that can be appl‘ed a.gamst these

increasing requirements

e, The potential for achieving a
significantly improved world«wide:geodetic ¢ontrol
system by use of overt geodetic satellite programs.
in combination with the material produced by covert
programs.

d. . Technologxcal advances.which achieved’
expanded production capability in the use of data.
derived from satellite programs:

e, Substantially ¢ omplete coverager of *
the Sino-Soviet bloc and approximately 9.4 million
square miles outside this area that has been obtained
by present panoramic satellite collection programs.
{Although this coverage is very useful in the production

of maps and charts, it does not meet all mapping and
charting accuracy requircments).
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Reaquirements

2. Against this background of both extensive and changing
needs and the fact that we have acquired and expect to .acquire large
volumes of data useful in meeting many of our anticipated quirements;,
it is necessary to set forth a new statement of current and future
requirements for mapping, charting, and. geodesy to be fulfilled by
covert satellite collection systems. These requirements which relate
directly to U, S, needs insofar as they can be predxcted through 1972:
fall into two'clagses as follgws~

a, Global Geodetic - Requirements, Long
range missile systems that will be added to our
inventory require that targets be accurately positioned
wotrld-wide to 450 feet on the horizontal with 90 per
cent assurance relative to the World Geodetic System,

In the Sino«Soviet blog this must be aceomplished by 1970
Furthermore, since ‘these missiles will employ Tow-
angle re-entry warheads, target elevations throughout
the Sino-Soviet bloc must be accurate te 300 {eet with

90 per cent assurance, again relative to the World
Geodetic System. It is currently eshmated that data
derived from DAFF materials, which cover 44 xmlhon
squarc miles of the 56 miillion required, when integrated
with existing geodetic measurements will provide geodetic
accuracy to within 750 feet by 1968, It is further
estimated that by 1970, refined horizontal accuracies of
450 feet and vertical accuracies of 300 feet will probably
be achieved but cannot be assured, These accuracmes ,
will accrue through mathematical refinement combining .
the covert DAFF products with applicable data from
overt U.S, geodetic satellite programs, with the world
primary triangulation network and the five year gravity
plan, plus necessary filling in of gaps in DAFF coverage
by bridging photography from existing covert systems
{such as the freewheeling stellar index camera presently
incorporated in the KH-7 system which yields a product
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similar to DAFF). Thus we expect that our geodetic
requirements relative to the World Geodetic System

will prcbably be satisfied without £urther development

of covert satellite systems specifically for geodetic
purposes. It may be possible, however, when conducting
research and developnent leading to new covert photo~
graphy systems, to achieve farther improvement of
geodetic accuracies, Consideration of these improve~
ments should be encouraged in that they may permit
savings in other geodetic and geophysxcal programs.

b, Mappmﬂgﬁand Chartm&}{equnements.
Horizontal and vertical control aceuracieg with 60
per cent assurance for 'maps and charts at varmus
scales are sci forth below:

Vertical Accuracy
Local Horizontal {Including Datum

Aceyracy Deg rada.tien)
Large Scale Topo 85 ft over a distance 16-33 it over
Maps at 1:50, 000 of 25 statute miles. 10-20 statute mxles.
Medium Scale Maps 415 ft over a distance 82 ft over 20 miles *
at 1:250, 000 of 125 miles ’
Medium Scale Charts . 333 ft over a distance 50-75 ft over '
ar 1:200, 000 of 100 miles 20-30 miles.”
Significant Features , : 20-50 ft over

10 miles

—_—

These are contour accuracies mduatmg that 90 per cent of the points
on a contour must fall within the accuracies indicated.
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Within a region extending 500 miles in any direction; a photogrammetric
control network is required to permit the orderly production of maps and
charts to the accuracy requirem<nts set forth.above. The error limits ‘
fer such a control network are: - ’ :

_ {15 The reclative errer of horizontal control poit'if;s
will not exceed 40 feet over distances up to 20 miles and 400
feet over distance up to 500 miles within the region. '

(2) The relative error of vertical control points
will not exceed 10-20 feet over distances up to 20 miles nor
exceed S50 feet over distances up to 100 miles,

Justification for Accuracies and the Degree to Which
DPresant Collection Sy wtems are Meet.ng Rec{mremems

3. The accuracics sta@e& for large scale topographxc maps. are
required in order to achieve at least minimum acceptable (30 per cent
kill) first round effectiveness for tube artillery. Present reconnsissance
systems are not meeting either the horizontal or vertical accuracy
criteria, ’

4, The accuracy rcquirements for medivm scale maps are
based on their use as a substitute for large scale topographic maps.
Although medium scale maps are employed in many different ways,
none of their uses is as demardmg in arcuracy as the part they play as
substitutes for large scale maps. The increased accuracy for medium
scale aercnautical charts a% compared with tapographlc maps, is needed
to prepare radar predictiéns fer all-weather, low level pemetration of
tactical and strategic aircraft. Present cavert satellite 'réco'nnaissance
is meeting the medium scale horxzontal accuracy but not preoviding
sufficient contour accuracy.A :

5. Requirements !or accuzaeies of photegrammetric control
points relative to regional and local contro! have been established in
crder to permit the orderly preduction ef contiguous maps and charts

to the accuracies stated above. Presgnt systems are meeting the

norizontal accuraey requirement,  {cr medium scale, but not large sc«le
maps and charts,
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Photographic Resolution and Accuracy of Significant Featdféési '

6. In addition to the requirements for horizontal and vertical
accuracies,listed above, map atd chart producticn also reqmres that
certain details, especially those relatmg to the height and shape of
significant features, be portrayed accurately. Furthermore, it has
been determined that a ground resolution of {ive feet is sifficient for
these details. Neither the requirements for vertlcal accuracy hor for
fs vo«"cmt resclution.are be,ng met.

Timeliness of Photo raphic 'Collcction
_ g p .

7. “Since map and chart productmn is a tlme consummg
procecs, it is essential that an adequate data bank of photographi ¢
coverage and regional and local photogrammetrxc pos1t1on1ng information
te obtained well in advance of military cont*ngencxes that may arise
anvwhere in the werld and could reqwre the prnductmn of medmm and
large scale maps and charts on an emergenc_y basis. These emergenc1cs
may require a capability to collect phetography on short notice and/or -

3pab*hty to acquire nonnpnotograp‘vc ;magery under all-weather
cendition »

8. We are presentlv empl‘?ymg both the KH 4 and KH-7 to

acguire pkotograp 1v for the data bank and we expect this: program to -
contirue by inciuding better quality photography as improvements are
made in-¢ollection systems. In addition tc perfovm ng. the*r pPrima.
missice of obtaining search and suvvelllance photog" aphy over demed B
arcas, advanced recennaissance qystems shouid- provide: the capabﬂxty s
te obtain werld-wide mapping and chartmg photography mcludmg V
approximately 7-10 mxluon square miles a year of: areas outsxde the
Sinn-Scoriet bloc, : :

New Systems Design

a, Opportunities to. enhance ef‘z iencies an‘ ea‘se m uqmg o
data from sateilite recennai ssance systcms for mapp~ g have been
discussed with NRO represer.tatwes. Horzzovtal accuracies required .

»r medium scaic maps and charts and for relative point 'posnlon for
iocal map control at these scales are being met by : ;n't satelhte

£ 6 o
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systems, The NRO has advised that it believes that it is feasible to

meect mapping and charting requirements with the NEW SEARCH system
and that it intends to have the system designed to meet the vertical
accuracy requirements for medium scale maps. and charts and the
vertical, horizontal, and photogrammetrxc control and pcs:;tmn accuracies
required for local map control on large scale maps. ‘The design criteria
for NEW SEARCH also provides the five-foot resolution required for
certain details of significant features to be portrayed on both medium and
large scale maps, ’

Conclusions
10. It is¢ concladed that:

a. Global geodetic requirements will prebably be
satisfied by tnathematical refinements aceomplished by com-
bining DAFF materials with the data from overt U.S. geodetic
satellite programs plus bridging photography from covert
systems.

b. Although some agccuracy requireme nts for
maps and charts are satisfied by present systems, the
NEW SEARCH satellite system could be demgned to satisfy
all accuracy reguirements stated above,

c. There are possible improvements. reqmrmg
further study which, if added tp existing systems or im=-
corporated-into advanced systems on a cost-effectiveness
basis, may make map production more efficient and would
provide easier methods for rapid satellite data reduction
in the production of maps and charts. '

Recommendations.
11. It is recommended that:
a, Technical characteristics of NEW SEARCH be

designed to meet the requirements for medium and large scale '
maps and charts set forth above; however, if meeting these
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requirements is likely to result in significant adverse

effects on intelligence collection, the problem. should

be brought to the attention of COMOR; NRO be requested

to provide COMOR with information on those specific
renuirements that could be exceeded appreciably at negligible
cost increase and on those specific reguirements which,

if reduced, would result in substantial program savings

or in substantial improvements in other reguirement

arcas.

b, NEW SEARCH have the capability to obtain’
world-wide mapping and charting photography inchuding
approximately 7-10 million square miles a year of areas
outside the Sino-Soviet bloc. ‘

c. Present eiforts to obtain photographic
material of non-denied areas. {for the mapping and charting
data bank be continued with the present KH-4 and with the
improved KH-4 when it becomes operational, ‘

d. = The NRO, in conjunction with COMOR,
continue to study the problem of improving the cost-
effectiveness of photographic satellite systems for the
production of maps and charts and through consultation
with the technical represeéntatives of the COMOR Mapping,
Charting. and Geodesy Working Group deve,}.o;f; improve-
ments, responsive to COMOR's recommendations, in
systems designs that are compatible with the primary
intelligence mission performed by covert satellite
reconnaissance.

e. Even though the current world-wide
geodetic requirement will probably be fulfilled by DoD
combining the results of overt and programmed covert
systems, the NRO should continue consideration of major

8 TCS-9546-66

Handle via TALENT-
"KEYHOLE Cozovnl




s~ NRO APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART '
DECLASSIFIED ON: 1 OCTOBER 2012

Zandle via TALENT- -~ R

KEYHOLE Contzol

geodetxc program 8.

‘William A, Tidwell
Cha:rman

Gommﬂ;tee on Qverhead Reccnnaxs sance




