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Ceatd Mr:vmmmum FOR THE um’rm STATES INTELLIGENGE BOARD

SUBJ’E ) World-w£de Posizioning Requiromenw

3
pE i

REF! SES & a. USIB-D- 41.14/395 {COMOR-D-13/65),
: .k 13 July 1966
b, USIB+D=46. 4/24 (COMIREX-D-15.2/12),
A 29 October 1968, Limited Distribution and
: _ e Memozrandums for Holders, 20 Nevember 19568,
o Limited Distribution
et

1. 'The attached memorandum m{‘zhis subject b:om the Chairman,
Committes on Imagery Requizements and Exploitation {COMIREX) (a
eireulated hevewith for Board consideration of the two recommendations
in paragraph 7. The first recommendation is that USIB, bscauss thore
will ba no adverse affect on intelligence collection activities, advise tha
NRO that it has no ebjection to adding doppler beacons to an additional

thres KH-4B missions for the purpose of meating current Dol world-
. wide positioning requiraments.

. ppresment of the USIH In order to initinte thin action. The second
recommendation Is that USIB note 2 newly estublished additional DeD
world-wide positioning requirément in support of long-range missciles

.+ to meet & technlcal objective of 210 feot horizontal and.150 feet ‘vertieal

by 1974,

i

w,"?’

2s The current 1970 ohjcctiva enmbilshed in 1966 {refersnce .} is
that the positioning of Soviet blog sargets be accurate to within 450 fset
horizontal and that elevations be sccurate to within 100 {eet vertical,
both with 90 per cent assurance relative to the World Geodetic System.
In 1968 USIB approved {(raference b.) adding doppler beagcone o five
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KH-4B symtemes baglaning ia the summer of 19569 in ovder lo meet an
initial operating capabilivy date of June 1970 and subseguent world-wide
reguiremente. Me. Inlow' s memorandum suplaing that these missions
have now been veduced to lour beglaning in early 1970 instend of the
summer of 1969. NRO indicates that the doppler beacon can be added to
the three remaining KE~4B missions for an estimated cost of $300, 000,
without adverse effsct on intellirence collsction activities. COMIREX
feporis that the advantages to Dol) far outweigh the coet lnvelved. Tha
memorandur alsp discusses the basls for tightening of the worldswide
positioning objective foy long-range missiles, which led to the establishe
ment by DoD of the new 1974 tachnical objective of 210 feet horizontal and
150 fest veuwtical. AE——

USE ACTION REQUESTED

3. Board Members ave vegusstad to advise the Sscretariat not later
than ciose of business 42 December of thelr concugrence ur othey views
on the CUMIBEX secommendations in pavagraph 7 of the atlachmaont,

e

JAMES 8. LAY,
Exscutive Secre

Attachment

3w TCEHLI09-69
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MEMORANDUM FOR: United States Intelligence Boazd

SUBJELT: Worldewide Positioning Roguiremants
REFERENCES: 2. USIB=De41, 14/295 [COMOR=-D=13/5651,
13 July 1966

b USIBoDe46,4/24 [COMIREX=D-15,2/12},
29 Deotober 1968, Limited Distribution,
snd Memorandum for Hoelders,

&0 November 1968, Limited Distzibution

) This memorandom:

B Addresses » request for doppler beacons
to be placed on three additional KH-4B missions in
conjunction with Dol needs for improved gesdatic
positioning accuracies; and,

B, Provides & statemont of new positioning
accuracies to mest DoD targeting objsctives by 1974,

Recommmendations are contained in paragraph 7.

2. Reference a. stated that long-range miselle systems to
be added to the U. 5. inventory would require that the positioning of Sino-
Sovist bloc targets be sccurals £o within 450 fest horizontal and that
elovations be accurate to within 300 feet vertical, both with 90 percent
sssurance velative to the World Gesdetic System. To meat the Sinoe
Soviet bloe reguirements with an initial operating cepability date of
June 1970 and subseguent wobld-wide requirements, yeference b,
establighed UBIE agreement that the NAD add doppier beacons to five
K45 missions, begioning in the summer of 1969, Furiher COMIREX
raviews in January - March 1969 with regard to the urgency ef the paguizrs=
ment; and NRO problems of initiating the doppler besson collsction in the
‘summar of 1969, resvlted in scheduling four doppler baacon KH«4B misaions
beginning in Maveh 1970 instend of five missions bagluming in the summer
of 196%.

TEB«109-49

. Handle via TALENT-
—“TOPSECRET— KEYHOLE Control
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3 The NRO now indicates that, for an additional cost currenily
gstimated at approximately $300, 000, doppler boacons and antennae can
be added to the three remaining KH-4B missions which will carry the
DISIC {3-inch frame camera} essential to the dse of doppler boacons with_
the KHM-4B systerm, The NREO, however, needs the agrecment of the USlﬂ
in order to initiate this action. The NRO has further indicated that the
seven missions with the dopplar beacons can be oporated on a satisfactory
schedule to cover required objectives beginning with the first KH-4D
mission in calendar year 1976,

4. An increase of three KH-4B doppler missions properly
scheduled would have the advantage to DoD of positioning 4 significant
aumber of additlonal Priority | targets in line with the 450-foot horizontal
and 300-foot vertical requirement, Increasing the positioning accuracy of
other targets and providing neaded geodetic control for stercophoipgrame
metric mapping operations being conducted world-wide in advance of the
required KH=-9/doppler missions. According to the NRO, the doppler
beacon can be added to the KH-4B without adverae effect on intelligenco

collection activities. The advantages to Dol far outweipgh the $300, 000
cost involved,

5. The Department of Defonse also hag indleated a tightaning
of the world-wide positioning objective for long=range missiles, Extensive
research and develapment hag beén performed on a continuous basis to
advance the capability of weapons systems. Major attention has boen
given to longerange missiles and supporting activities including these
contributing to reducing the geodetic and geophysical evror of misgsile
operations. Factors of long lead time {or acquisition and data reduction
and potential benefit in missile effectiveness in view of the gost involved
are the baais for the Dol establishing & technical objective of veducing
the positioning of the peodotic and peophysical components of miggile
operations from the requirement accuracies of 450 fsot horizontal and
300 fost vortical neoded by June 1970 to 210 {eet horizontal and 150 feet
vertical by 1974, with all values 90 percent assurance relative to the
World Geocdetic Syatem.

2 TES=109+69
Handle wig TALENT=
ToP-SECRET— KEYHOLE Control
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&, The KH=4 DISIC with doppler beacon will piect the 450=-foot

herizental and 300-{pot vertical positioning requirement and will almost

meet the tcchnical objective of 210 foet horizontal under optimum conditions,

iy 2.y 224 fect, but not the 150-foot wertical. The KH-9 system with the doppler
beacon and 1Z=inch 8! camera will facilitate the attaioment of these more
stringent technical objectives. Recent studics indicato that tho accelerometer

for the KH«9 progrom specified in roferance b. caunnot be jJustified in support
of world-wide positioning.

Recommendations
Te 1t is recommended thats
EW Because there is no adverse effect on intelligence

collection aetivities, the USIB advise the NRO that there is ne
objection, for the purpose of meeting current Dol world-wids
positioning reqguiremonts, to adding doppler beacons to an
additional three of the remaining KH-4B missions which include
the DISIC [3=inch frame cameral.

b, The USIB note a newly established Dol world-
wide positioning requifement, in addition to that for 1970, in
support of long-range misgsiles to mest a technical objective
of 210 feet horizontsl and 150 feet vertleal by 1974 with
40 parcent assurance relative to the World Geodetic System.

Roland §. Inlow
Chalrman
Committes on Imagery Regquirements and Exploitation
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i 4 Atta:hed BE, enc.losure 1 ia 8 Vdmft: memo fm:' USIB, subject as above,
“forwsrded for appropriate action by COMIREX, Actachad draft hag the
consurrence of the wembers of the COMIREX MCGWG, and MCGWG membew wili
. recommend concurrence. to ;mrt:immt COMIREX mambem. 3
gche ‘need - fox t:he acce}emmﬁter on the- !Gi-? “system
: ﬁhaa beea the ;x:mcipal problem holding up ‘smetion on this psper for-the
past several weeks, In attdached r}:aft, the MCGWS indicates thak the
acg_elernmet:er canm:ut be juscified in’ aupport: of;’ 53 ldwide pcaitianirxg. :

3 I.n the pmcas of evsluatmg tha patential bfmefita of the,
accelerometer to HOAG, . other needs. for amosphetic drag data ané
pssoclated callmtian programs were identified vhich may be considered
im lighe of the gotential bepefit’ of including the sccelerometer ow these
KH-9 missions. DIA is making information,concerning these other needs
nvailshle ) ﬁob COMIREX memhera Eor nonsideratwn as appmpxiat:a*

: m!cmx (e, Inma)
-~ DIA TCO (Mr. Kingsley)
. Army TCO . {(COL Phﬂlipn)
“Havy TCO (Mr. Wolf)
&ir Force ICO (My, gldrtdge}

HHD or Schow). .
-NRO
TS0 .CIA . Tay or}

. Stata TCO (Mr. Moyer)
. H8A TCO (Mr. Lindemn)
- NSA (Mr. Ziegler)
WPIC {Me. B
CIA Hember
CIA CO‘!IREK Hember
, CR SUBCOM (Mr, Shadegg T |
"'25. COMIREX Staff, Bldg 213 = o
26- DIA COMIREX Bember (l-w. r{ughes)q, e ’EGS 658355 69,
27.31 Ch}mcm ' HANDLE via
T ¢ o, 2
3 ?‘ﬁ-m }_____ TALENT-KEYHOLE

R CONTROL. Qi i g2 OOTI
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210" feet horizontal and 150 feet vertical by_m?l& {All values 90 pez:cent

‘meet the techni.cal objective of“Zlﬂ faet: hofizontal under optimun

o

xondi.ticns,,ﬁ. e., 22‘& feet, i‘mt not the 150 feet vertical In this regard,

ty

It 1 'recomanded t;hat,

. Ma'.‘ USIB note the updated DaD woridwide pusitioxxmg ‘veguivenent
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niy acquim new dataz, bu d
L : ‘the missile guidance data, DIARC
has ev,aiuated some’ of the - possible leernatives from the utiliza:icm point
of 1 of uut muﬁya @s iforwarded hetewich fol:' your® con« -
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,732 N. WABHSRGTON STREE.T
ALEXANDRIA, VA, 223!4

g“x;om : Ocemompher or fi:cho Havy ' : :
To: mrector, Defense Intelligencs. Aganey {nmm)g

o 5L 7 I

‘b) ‘mvocmow 1 Tcs'siss JO0B-6T of 16'-;:;:;; 67
c) Vm;tr Tcsﬁs'r 22068, of 25 "dar 68 e

i ‘rhe Ka.m aeanogmphiclornce md the Rum Weapona Lnbomtory have s
yerieved mfmnca {n); We have sgain ro-exsmminéd the substance of our
B V als in rsfmnce (%) regerding the instrunentation of -
photogmphi 1 steliitos with dopplar tmnszxitmn and aceclevimeters . foy i
'imprment“ of ’c’na Batomta Ephmridea :}ra.g ml nna gravity mcﬁal.

o
v«m%

& In mrer&nca‘(a} the Detanms Iatelligenee Agancy ruitamtad the -

Aumedinte roquirment for hmramued horizantal and vertiosl necuraci«s.

. There is an urgent need for determination of the ephemerides for .

- astellites at 100 miles: altitude to g ‘high leval of mecuracy and a’
‘*,yrobable Mure requirwem ‘for‘ mn hisher wcuruies.

: 3. !E‘ne need Fov t:lme).y aotion u:lth mgm t0 the ym,jmt«d goala s
stressed since lead tives vl proh&bly resuld &n an incompetivility
haman the date, the requiresent is fimmly established apd the dete the
 requiresent must be'met.: The estions outlined in‘enclosure (1) reflect
“our updated thoughts . (roference (b)) and are :pm:poaeﬁ to nset the new
raquircsnenﬁ atate& in reference {a},

' h‘ In the inﬁcrﬁu pariod we heve: mrbher reviowed the muazlbinty of
i obts.ining a short toynu advantage to be gaiped geadarhic:n:uar by ubiiie.

iug as sn all HCEG event two J.3 nisnims vith the 3" PF.L. DIBIO mtm.
~ ona. ot an inelinatien st T2% ‘at’s 90-115 m pititude to be . B
‘tota.lly independent of any 1nten;lgenee ecollection nigsions. Thin .
mission will provide geodetic ties betwesn South Americs and the Unfted
‘Btates, A second goodetic miseion should be at an inclination of 83°
cend :pmvide the u«eesam ahm arc ties with Europewhrrieu.

Pn{;e l ui‘ 3 pagaa o

s

L TALENT s
co«amet 5
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Beveral 12'* P.L. _system with the doppl
pcnt-—lg'm perio& geodetic ‘satellite pr )
approximatel;r 20 geocaivers ahaul be velliastmhlished nmi coupl‘
‘ on .of 1 et System . (20)(13/atations dug
mented, I mobile‘, Vans and’ 3 BRMQ rec’.eivars) sta.tiem pra\fide ‘the means -

haul&‘fihe;givm;te high&nt‘priority as ‘a means ni‘ achieving an’ eVan
x ile), a}.thcmgh in &
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—EEP-SRoREE—. HANDLE VIA TALENT KEYHOLE CONTROL SYSTRM OHLY
Proposais {d) and {g):
4., Hemote Geocolvers
£, Satellite Acguired Timation Observations

should be reserved in the evenl thet more promislop metbods fail to
meet requirements, Couponent development of these syatess should be
pursned and the declislon revieved perlodicslly. ’

8. 'The proposals es outlined within the enclosure reflect favy's
engineering concepts vhich it could further investipete and implement,
provided that a valld reguirenwent i sstablished and spproval sad Tund-
iog furnished, Within the scope of the yroposals there is no intest
to bring soy of thess, which by themselves ave ab o much lower
elassificntion..or may evon b welssplfied-.usder the gegls of the
Talent-feyhole Bysten, The Havy's Geoyhysieal Batellite progrsa,
basienlly o pavigation system, 18 wow avaeilalle te U. 5, comparcial
interests, He must rellerate thab the techniques deseribed are
repopmended instrumental means within the BAD conoept to schieve the
desired world-wide positioning requiresents. There is no intest %o
Infringe, pullily or 1limdt the sclentiflo appllostion of any current
satellite efforts which muy parsllel, colpelds op complement Lhese pro-
T pomals if they are investigated in support of objectives of the Telent.
Kevhole Syaten,

0, D, WATERR, Jr.

Copy toy
tHO {Asnt. Beclav HED, Op-07, BIC.33)

Army {0CE)
%:E Adr Foree (Mg AWIIN)
HRO

ers {ooMInex)

WPlC

pir, Haval Laeb. (v, Johnson)

HAVATRETSOMM [Mr. Xay)

Co AME

CDR ACIC

Page 3 of 3 peges
Copy v of rrooples W
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DHPARCTMENT OF THE #AVY - PROPOBLD ACTIOHS

4. Doppler Tronsmmitter lo Low Altitude falellite

This recompendation bes been made by ihe Defease Tovellisence apency
and the Aly Foree Spoece and Miseile Syebese Orpmunizatdeon. OO0L Soustney oy
BAED Indiented thal the Alr Foree Becrevary for B&D hes guestloned wasther
the action would provide assuranee that the lemediste eoourney reaulrezents
would be met. The BYL lz reviewlng avelleble fnfornabion Lo deternine whet
degree of wapuyance eosn be glven. however, the fuct that the loppler systed
will lmprove the neourscy of the curreant systen, which bas not best atls o
schieve the accnracy objective, should be sufficlont justificatios for 4t
e,

e Accelercmetors in Lov Altitude Batelllics

Avcelerometors have been flowp 1o eopineering podels of 1o nliituds
sabeliites with sxeellent results sceoriing to the project jersonnedl.
relterate our recumendsilion of two veare apo they acosleroseters Do Flown
sith tho Doppler trensmitters, The pocelercieters nod only help dipeetl
by reducing errors due to drag and thrust unvertainties . but snlsy Indlrectls
by permitting soalysis of longer bime spans of dote, tous redusing toe
gffects of obwervaticnal errors wnoe alloving sore thorough study of, an
subseguent sorrection for, grevity errvoys,

¢, Beoeeiver Deployment

Asguning Dopplor Lransmitters are focerporabed s the low 23%itude
payiond, all avalleble Gooceivers should be deployed to obtelsn dabte from
the gatellites beenuee the portion of the orbli sees by eaeh cbserving
station {8 extremely small ot low sltitudes, The ML iz corsdduciing studlesn
to determioe the opbdmos depleyment of Oeocelvers whlen fan be Jirectly
aspigned to the project: coordination with other puwrehasers of Gegoelvers
is slgo regamended. .

d. Hemolo Geogelivers

An obrious method of mohisving the lopg range soourany . despite

the small poriion of the orbit of lov sltitude sateliites zeen by esch
obnerving steblon, is by lorge scale depluyment of Oeccelvsrs. Burface
whips, submarines, snd helloeoplers conld be used o deploy Jeccslvers
with sotonatic or pre.programeed sigosd sequisition eapenility oo reals,
the ice cop or ap moehored bucys, yocovering the dots Lnpe one Lo WG
weeks later, Although some portion of the equipsesnt would be lost o
the elemonts or to wuadalisze, the avcuracy objective would be nchievsd
wy weing the high altibude pabelilte dabs to determine ibe posliiion of

ﬁ ' : Fuel (1) to OH oo
T B T arpu: .
e beons ol peme  SET TCS 207010763 PR ra e

byl \
B
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the sguipmeént and the lov altitude date to determine the desired orbiti
informetion. Although the equipsent cost for this prbject would probably
be less than thet for the proposals which Tollow, It ig nok reccemecded
that this courss be pursved ab apy signdficant lovel of effort. The
investuent in persconel, ships, alreraft and the possible gonfronbebion
with unfrisndly forees, coupled with the poor growth potentlel, moke this
approsch appesr inferier to those below, However, the lemd time iz smaller
than that Tor those bLelow, and 1t may therefore prove Lo be the only slier.
nobive for & given time sehedule, Binillerly, sebellite veloy of the dnle
seguired by the remote Uoocelvers is denbatively ruled out, sinec tha lead

tine would be Incremsed to ths level of that for a more sffective aysten
welow,

&, Improvement i{n Gravity Field

The Heval Aly Systens Cossssnd hes submitied a plan for the improvement
in the sarth’s gruvity Tield with the pid of dats oblalvad from flve
proposed shtellite lsuwnches, four of which would conteln drag compensating
thrusters. Accomplishment of this program will provide velusble aud possi.
bly vitel date for the long range sccurscy reguirement, The {wproved
gravity fleld, together with development of the thrust compensation teche
nigue, will further provide s unique capability for Jew.proof, UD-hosed,
real blme orbit determination and prediction for follow-on systems, A
nigh priority should thersfore he given Lo this development proposal.

. Batellite Acguived Doppler Ubservations

Duping the time o ground sbation observes s soboellite st 600 stabute
wiles travel from horizon to hopizon, the satsllite {raverses 60 deprses in
central angle (in Latltude, for n poler orbie)., A 100 mile sstellite tya-
verses only 2h degrees, whieh results in the poor coverage discussed sarllier,
particularly covaldering that a levger percentage of thene data sre sublest
to large reflrveavtion errors. Uf the other hepd, 1T o 100 mile satellite were
shgrved from s 600 wile satellite, the lower satellite would be in ¥iew
during 84 deprses of central sugle, more or loss Jopending on whether the
relative motions were in the aame oy in opposite directions. On on sren
basis alone then, tracking dete freed ons 600 mile sutellits would be worth

(84 J2)? = 12 ground otations, This ratde, wnich in itsel? would be cost ef-
EEyeyz :

feotive If davelopment cosis wery ignored, 1§ very conseyvaiive becsuss the
pareent gadn I8 greater when vefraction affects ere coneldersd, beanune 1%
agy be possible Lo optimize the orbits Lo insresas the effactiveness, and,
wout particulsily, because date covld be soquired durluy mortions of the
orbit vhich are otherwise Insceceseible.  The Hewnl Wespovs DLaboratory will
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eonduet etwdied Lo eviluate orhit acpuracy Tor voerfisus sonfigerations of
tranking sotellites., The feval Alr Uystess Tosmand should be upged to
initlate an urgent project ot the Applied Physles Iaborsiery of Jouns
Hopkine Unlyersily to dovelop & 600 puutical =ile smatelilite sguipped wiihn
maocalver Sype noguisitlos and tracking equipment and with 2 povigation
aebellite type semory to reosord bhe Lracking dabs for resdeoudt at Yoleselsy
siabions, Capsbplillty for luning the gatellite reosiver over o ressonsble
renpe of selellite offlgel {freguencles would be requived In order to prevest
Semming,

g Sstelilte Acquived Timstion Obsesyntions

The poaslbility of applying the Timation Syaten undey developsent
at the %avel Beseqrch laborstory o the seds deseribed o parasrash {2}
above for the Doppler svstes shoild e borse in nind during the courge &F
the 8L prodect. T Tioatlos Bvetew offers the preales of gproater suverage
- with the use of synchronows satellitss aud bigher potantial scourscy simes
geometyia sodutiong for sstellite position cun be prde with range seasure.
mynty fren throe satellites, thne elisminating effects of Jdrap and gravivy
ereors on the lov wltitude satellite, One dissdvasinge fo the aslvplsrity {
wh the vguatey, whish eould probubly be brddeed vasily with orbill cepputas
tione based on dratsic technlgues, The pelpeipel Mesdwentase Is $hal the
wreben hus nob yei been developed to Lhe polnt of desopsiyailing o level of
sgourary cosparablie Lo the Doppler systes. Devalopment of the systen
seponants should be pursued sy u pousible slternative to the Doppler
gystes proposed In paremyaph (1),
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