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Ji'OREWORD 

Prtosenied in this volume ill II review of the KH-9 performance against the standing 
,;earch :lIld MC&G requirements fOT the first twelve missillns. [neluded are a brief cICllCrip­
lion of tb(> KH-!'I satellite ~.v"tem. the evolution of the !'esTeb and MC&G requirements. 
wllection >\tati!itks. Ilud tiOnlt' spedfic examples of the unique eontribuliorls made by the 
KH·\I system while performing the Aearch mi88ion. The majority of the data pre8ented was 
extracted from existing reports and publicatioDs by the participating organizations. 

ilar,dlJ.' l:ia 
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'fop S.c, •• RUFF 
,vr) Pf..) H." 

This historical nwiew wall performed in response to Task 2 set forth in the'ii'er.m.8.oC. 
fWference for the KH-9 Search and MC&tG Performance Study and, companion. 

1.1 Objectives 

The objeetives of this review were to establish in quantitative terms the KI-I·9 historical 
pt1rfOfln8nce against the standing broad area search and MC&tG requirements and to es­
tablish 1\ reference against which new collection Birategies, when applied to new collection 
requirements. could be judged. 

1.2 Participants 

The data presented in this volume was compiled b)' a working group chartered by the 
I-IOSS steering Group. Participating in the working group were re~tatives from a 
prn~ram element of the National Reconnai888J1ce Office. COMIREXIIC Staff. Defense 
MOflpinl{ Agency. National Photographic Interpretation Center, Ilbd Defense Int.ltlligence 
AgNWY. Thetle organizations ... ·ere r~pon"ible for (:ompiling and collatiug the informatioll in 
this repurt_ 

2.0 KH-9 SYSTEM DESCRIPTION OVERVIEW 

The KH·9 Syst~m was developed to collect stereotiCopic bwad area imagery at a resolu· 
tion adequa~ fur both general searcb and surveillance. It collects imagery in the t1ll.'O to 
twenty·j(l(}L GRD range. 'I'ht' satellite vehicle c(mtains two camera systems· a dual camera 
panoramic system and Ii slellar terrain ('.amel'llsystem. Imagery collect.ed by the p8IlOl'IImic 
~yslem i~ Il!Ied primarily for search and general surveillance, but it does have Meola ap· 
plicati()n~. The I1tellar terrain camera Sy,teUI, first flown in 1!}73 on satelllte vehicle number 
5, provides DMA with imagery at the required quality and metric accuracies for point 
(lOflitioniulr t.o establish a suitable data base for the production of MC&<l products. 

2.1 The Satellite System 

Th{, KH·9 !\IlteUite consists of three major sections· the forward. the mid. and the aft 
~(,cti()n8. Tbe forward section containa the four reentry vehicles fOf of film expoaed 

by the panoramic C~:~~:I •• i 
j,.lr I't'covery of ihl t 

The midsect,ion (''DnWDS the dual camera panoramic system, its fdm supply and the sup­
portin~ electronics. The dual camera system providu for stereoaeopic coverage within 60 
degrees either aide of nadir. 

lim,dl;;- VII] 

7:·\Lf:.'I;T.KEHWU; Chfl" ... et, 
TCS·9!i2."I' 77 
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overl" p, t(>spt'ct.ively. At 95 nautical miles,each frame C(1Verll an area of approximately it hy 
142 n81lticftl miles. The tt!rrain (,.8Jm!re carries approximately :1,330 feet of film. This yields 
annul 2,UIJO frames 0( photography. 

The two steilar camera!' provide a means for accurately determining the attitude oC the 
terrain camera tit the exact tim. of exposure, They are oriented in 8uch a way that the star 
field is photographed simultaneously with the acquisition oftenain photography. The film 
J(lrmat ('lmsillf.s of two adjacent framt'S which lire 70 mm by 1 J() mm, The stellar cameras 
t.lllether (~m"tlme approximately 2,000 feet. of film which yields about 2.000 pairs of stellar 
frames. See Table 2·3 for a summary of the MCS featum; and Tabh.> 2·4 for mission 
stalisti<'s, 

A d')).1pier trllnspondt'f accompanies the MCS frame cam~a. The on·board transponder 
i~ tracked h"r a 42,sUltion THANET and GEOCF.JVrm network, resulting in a worldwide 
camera i>n-orhit position determination capability accurate to 27, 18 and 9 meten tonE' 
flipna) f(lT in·track, Cf'(1I18-track and radial components. respectively. 

3.0 REQUIREMENTS 

3. t Standing Search 

3.1.1 EvoJutioD of Searcb Bequirementa 

The following pal'llg'fapbti trace the evoluuonary proceu respollllible for the present 
structure and dimensions of the InteUigence Community's 8tanding requirements for 
periodic broad tlrea coverage of the Communiat countries and regions of conflict in the Mid­
dle East.. 

·4· 
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:1.l.1.I Late 50's Mid Earll' 60's 

To unders\:3nd the initial l't'QuirementA for aatellite-bome broad area collection. it. is 
neceseary to recall the enviroonlent of the Jate 1950',. Although U-2'a had been overflying 
the Communist countries for sevl'ral years, a large fraction of the Eurasian landm88& had yet 
to he photogrAphed even once. The other 8OUrCII8 of intelligence thenavaiJable seemed to be 
unearthing new problema about as faat. as they were solvin, old onell. The mapa in our 
possession were old anellor unreliable. The weapon systems perceived to be the major .. Meets 
embOdied technology too new to support reliable 811et111JDents of just where and how they 
could be deployed. The quality of the imagery needed to·detect tbe as-yet.-uJlB8ell ICBM 
deployment site!! could only be guell8ed at. 

Under these circumstances, the initial requirement. issued in 1958. cal1ed for coverage of 
the entirety of the Ell1'8tlian communist countries every lib: months. A resolution of twenty 
feet Willi judged to he adequate unleM the Sovietl; deployed mobile or t.ransportable ICBMs, 
in which case reaolutionB of ten feet or better might be needed. In July 1960, shortly before 
the launch of the first succt'lllfuJ imaging satellite millllion. the need fur 2O-foot n,'llQlution 
was reaffirmed, The value of stAlreo conrage Wall not addressed. and that jlOUintial Issue 
soon disappea.red, as the camera system adopted was detlignec:i to operat.e in ster\!().' 

Ahhough the initial standing requirementll Jack~ specific guidance concerning collec­
tion priorities, the dominan<'e of the threat poeed by the Soviet TCBM program to a large ex­
tent controlled the pattern of collection during the early yean of the imaling satellite 
program. Lon, before the .ummer of 1960 - indeed, as 800Il sa the USSR began to deploy 
strategic mi88iJes - the Intelligence Community singled QUt certain regions 88 the most 
promising for launch sites. Theae delineatiOlUl fairly quickly became quite aoph.iaticat~ 
and, as it turned out. accurate. Twenty-three of the 26 So .... ittt ICBM complexell are located 
in or ve.ry cJOIIe to regions deecribed II likely deployment areas . 

. ' M .. rn"'~l1dtlm ("'In Ad Ho,. Intelligont'" R"'IUlN!'DGnt.o Commit"'" k> Di_tnr. ARPA. e. (""",m";', Ii/iii! 
iJ.t.'I'rintl'o in l!SlH·l)·;l:!.6!ii, 10 Marrh 19fiOJ; I'SIB-[).J:\.I\I8. Ci Ju]y l!1OO, 

. Mony of tht hBfiic ooIlKtiol1 conceptJl pmpluy .. d Ind.y hd been ehlUlcialf1:i by tM time of U.'e fil'!lt '1II'."".ful 
111J1ht: 

"The pbot~r"phintl.~"lem mUAt be ~.pahle of obl .. ininll C"""ntge of deniftl areas 8t oj,. 
wet rerooiutinns of approxilDat8l~ 20 feet. 5 teet on ft .id .... 

"The system mU8t provide for repeat covt18Je of tarpta ", ~ ... rious ..... "llltions. 
dependiOJ: "n the nature of the ttrJ'" and 1M iIItallipl1co prob~m illvu/v.,d." 

"1'h. pedadicit.y IlS thiB repeat "' ........ ,.. will aJ.o der-nd on t.he natu.re of the tarlet and 
the intelli(t'IICf'!liiWltiull. lIS well u on other sourcestha' can be b:roucht til bear on il." 
•• .. ·,om an ideal point (J! intelligence utility. IlUinli of the bilh priority and highest 

prionty.targ('tb ..t.Quld be """end at Interv.~ on tht order of I t() 6 month •. but the 
~mnn.l_n". 6)'Stem _h<,uld have lIUifleit'lll flexibility tAl permit the covem~ in he 
mned {(. tll.,.,l rhe """d. of the .pedlic iolelli,enc:t' IlittUltion Q it deve-I0Jll'. 

"The "holo ~yetem should be capable of obtaining roveralle and readout within 24 hours 
(·n selected objt'Cbvl!II 8IIywbere within Savitt iMritory . ., .. 

"It i. imperahv" tilat cumnt. iodi.putabl. informatiOll be a,.iI.ble CJI) (tarpt. ... ht'l~ 
Sf)Vl.el &trat"llic .trih for""" II"' IDrIIWdl Ul aeeunteJy _ Soviet ClIpabilrtie, 8lId in. 
("nhons nod (0 ~nftble efjecti~ rrtaliatory atrike plannin, "." 

TCS ·992.1/7f 
·6· 
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agreement that a swath width "on the order of 200 miles" was needed, and the DE-tent'e 
Department agE-ndes stated that the silt million square miles constituting the slHalled 
huilt-u p areas of the C()mmlllJi~t countrietl should be covered every 44'1 days, and the remain· 
d~!r of these countries should he covered every 00 days. The "practical impos!libility" of ob­
taining (~()mplete cnverage of such large areas over such short time span!; waf1, noted. 
however." 

Following its discutlluon of the papef8 lIubnlitted by the requirements oommittee, the 
USIB instructed that they be forwarded to the NfiO lot study and comment. Then followed 
more than Ii year of int.ensive activity that bore fruit in July 1964 with the USIB's endof8e· 
men! of Ii recommendation that work proceed rapidly toward achievement of 

"A single capability for search and sUI'\'8i11ance with a continuou~ 
stereoscopic ground coverage equivalent t.o KH·4 and a resolution 
equivalent w KH·7 ..... 

This jluidance was t11t' btl!;is for the development of the KH·9 system.' 

Wit n the qucRtion of image quality out of the way. the Community next turned to recOil· 

~iderati()11 of frequenl1' Ilnd distribution. In March 196.:;, the USIB forwarded to the NHO 
guili!lll<'e intended to permit thf~ laun()h rates of KH·4 sllf.ellitel' to be r;ized "for the next t.wo 
years or 110." This guidance, the 'fir~t long-term standing !le8.rch requirement tlellt to tbe 
NRO by the usn~ in nearly five yeaf8. called for cloud-free coverage of the entire Sino­
Soviet area semiannually. with priority to be gi~'eII to built-up part'!. The impossibility of 
achieving complete coveraie was recognized. however. and tbe requirement was backed up 
with a recommendation that a program of ten successful launcht'$ per year be planned. 
Statistical evalu8tiollll.by the NRO had indicated that such a rate would ref1,ult in coverage 
of aboul 90 percent of the Sino-Soviet land mails semi-annually:: 

III the summer of 1966 t.he l:81B fumL~hed amplification tlf the KH·9 guidanct' I~vied two 
:vean hefOTe. ThE' llf'f'd for II swath width "at least" equivalent to the KH-.J'1i !tnd a resolution 
H(IUivalent ttl the KH-7'PI wall reaffirmed. On tht' basis of "the rHults obtained and general 
llill.isi'a(·thm with search ('overage acquired over the la61 18 months with the KH-4" the fre­
quency Ilnd distribution (lr the required coverage Will> modified 8S folll)~; 

"Search Mi~~ioTl. KH·9 should have the capabilit.y to provide 
ijterooscopk, cloud-free (abollt 90 percent) photography of about 80·90 
IlerceM of the huilt-llp areas or the Sino-Soviet bloc (approltimaLely 6.8 

. USIH.f)-4U4/4, 28 ,Ianu~' 1963; USlB·D-41.14!28, 19 Aptill963. In Usm·D-4l.14/23, all<l diutlllinated on 
HI April. the huilt-up arNa _ identified 118 "tht Eurupllllll Sacelliw; European IIJId traM·Ural USSR, the 
a_ wilkin 100 rnilf:fl o>n either aide of tM Ttallll·Siberian rail_d bet_n PellopavlOV1ik and Kharbarovt!k. 
th', Sovif.ll f'Bf East. !lOULh oenl,1lI1 Aliis. th~ provin(:I!!I of "old" China, Mandllni •• North ·K"rea. North Vi .. l· 
f"ml. and Ihe Meti,· roas! durinG the 8Umllltlr period." 

, tJSIB.Ll-4U4e~16. 25 April 1963; usm·f)··U.13l11. 31 July U164.ln USfB.04Ll4J294. 21 June 1966. tho> Board 
marl" d,'.' th.,i wh«t it had ill mind WlIBK .wathwidth o(at lea..tIOO mile. and s reoolu(ion "f":'·5 : .... 1 o\'('r ~h. 
h~t8J tonl'1Itt." 

'()SIIJ.·IH!.14t;!29. l!] Man,h 196); and lJSfB·D·'1.14tA"!5. 26 March 1965. 

·8· 
T., a .. , •• 
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million sq. nm.) semiannually aud should p1(lVide similaT coverage of 
about 7iJ ptlfCent of the undeveloped areas (2.8 million sq. nm.) annually 
... In addition to search Oflhf'Sino-8<)\'ietbJ()(:.IU1·!)~h()uld pl'O.,,-ide tllf' 
capabilit.y t(l acquirt) CCl\'prnge of contingenc), Brea" in other parts of the 
world • .>11 demand." 

Thi~ !(uidallce rx.J5s.essed s~ver81 IWW features. The call for cOTllJllete coverage thlli 
prt'viousiy had been l->pt'cified was dropped ill favor of levels that expM'ience indicatoo were 
realil.ahlf'. They were, in addition,levels the Communi~y judged to be adequate to meet es­
sential needs· lIubjective judgments that were, however, based on feel rather than on 
tedllliealanalysis. Then too. for the fll'St iime in official guidance. the distinction between 
built. up and undeveloped rej,rions W8I delineated on a map (see Figure 3-1). AIIO new at the 
tJSIB level was the Community's acceptance of imagery less than completely cloud-free as 
adequate for search. And new for the KH·9 was the recognition of areas outside the Com­
munist countries that might have to be acquired" 

Cuverage needs for t,he non·Communist. countries were not. expected tb exceed !.hree 
miili(.n ~quare nautical miles annually. 

The requirement. also d('{;cribed II non-!iearch mIt' to be performed by the system: 

"Surveillanct' Mi~sion. In recognition of the capability of the KH·9 to 
obtain high re$Olution Itrea coverage ... we beJie\"l' it appropriate W 
spe(:ify fTE'quency of c(lverage in terms of surveillance of gt'ographk areas 
representing t.a.rget clusters ... Based on target distribution. WI:' have 
identilied about OtiC bundred clusters ranging in size up to 120·miJe by 
120-mile areas in which approximately 70 percent of current targets are 
Joctlted.'· 

Although !>ottllltial <:luster areas had heen identified. no delineation1/. were included in 
thE' {lSIB guidance, and the NRO was told that t'xperienC<' with KH·9 (,.'OI16<~ion would have 
to prCI:ede ('onfident identification of collection Irequencies; until then. "fhr planning pur· 
P("'*'~" it should anticipate (;()licring 80 pcre<mt of 1M cluster areas quarterly. 

LaU!r in 1966, the Community brought the standing requirements for KH·4 collection 
into line wit h those cstliblished for the KH-9. Although it ((lund the principle of obtaining 
c<.:lnple1.l •• :olicrage of broad areas stillattractivt'. the Community "had learned througtl ex­
perience thilt operational consideratiulls makt, the fulfillment of such Ii requirement. highly 
unlik .. iy under normal drcumstanccs." Fnr this reason, it endorsed a pmgrnm c:alling for ap· 
pruximately wn successful KH'4 launches annually, which it believed would yield 
"tereoscopic, c10udfree c:overagt> of: . 

. More than 80 percent o{ the built-up areas semiannually; 

More than 80 percent of the undeveloped areas annually; 

. Approximately 2.5 million square miles outside the Bloc annually; 

• rSIH·D·41.l4f:.!94. 21 June 11166 and USIB.D.41.141296, 20 July 11166. UlIt) of the KH-4 (or periodic ...,ar<·h '>f 
n"n·Communi.t (:uunt,i ... wa. specified in the 196& llUidance for that ayatelll. 

- 9 . 
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air, !!(oumi. sea and ilpuce operations, and for intelligence and military plonning. The 
l'eoduti(: dutu derivt~d from satellite imagery provides the military with tens of thousands of 
.",curate point location); needed for operation <If strategic and tactical weapon systems. 

Satellite imagery requirements to support these various military MC&G production ac­
t.ivities have several different aspects. They include coverage of various areas of the wo-rld by 
imagery of varying degrt.'eS of resolution and metric fidelit.y, which includes: calibration, at­
titude determillation (pitch. roll and yaw at. inlltant of exposure). and .<,'curate determina­
tion />( camera location at time of exposure (latitude, longitude and elevation determined by 
means of a dOI)pler device and timing marks on the film). Among the technical requirements 
that are satisfied in whole or in part by the current conJiguration of the NRP satellit£' 
Hyslems is I:he derivation of specific levels or horizontallUld vertical accuracy of targets and 
other positional data lor maps and feature analysis - both on a World Geodetic System 
<WGS), as well as on II more localized regional datum basis, 

Operational weapon systems including Minuteman llllIl. Polaris, P(.lSeidon. LaJl(~e. 
Per;;hinlt, 8-1;2, lind F .. l11 are dependent on this positional information and on maps and 
dairts for nllvigatioll and target strike. 

3.2.1 Evolution of MC&G Requirement. 

Military MC&G has employed satellite phot.ography since 1960. With the aid of this 
photography. DMA and its predeceaaor organizatioll8 have produced over 50,000 different 
lIlaps and cham. uut of a ct1lTl'nt requirement which exceeds 80.000 worldwide, levied by the 
Unified and Specified Commands, the Military Services ond the Intelligence CAlmmunity. 

Photographic- coverage of metric Bccurary (cllrrently provided by the KH-9 Me!;) and 
m~dhllll 10 medium-high resoluti.on (2 to 10 fellt . such as that provided by the KH-9 pan­
orami(' t:amerai is indispensable at present, and will continue to be into the 19808. for the 
produdi(lD and updating of these MC&G products to support operational needs. 

The sa I t'JIi I e syst~ml' of earlier NRP projects were limited by evolving system design and 
lltntt'-ll{·thl'-urt improvements for hardwarelsoftware components from which optimum on· 
,)rbit perfOmHUlC(' could be generated. The three· inch focal lengl.h frame cameras oIthe KH· 
4. KH-5. rmd KH-S APTC (Astro·Positioning Terrain Camera) wert' init.ially employed to 

provide the early 19fJO era worldwide MC&G coverage. This coverage has some of t.he 
leatures needed for meil'ic fidelity. Much of the coverage included the stellar index camera 
coverage for attitude determination, but much of it doea not permit positioning of points to 
accuracies 8ufficient for a significant number or MC'.&G products, 

Only five of the KH-4 Dual Improved Stellar Index Camera (DISIC) missions hud the 
doppler transponder which provided good positional data. About 20 million square nautical 
miles of KH·4 DISIC frame wu colle<:ted worldwide betwoonl962 and 1972, and 16 million 
J;qUlue nautical miles of KH-4 DISIC with doppler was colll'(~ted worldwide between 1970 
and 1971. Nearlv aU vI' the Eurasian C' .. ommunUitcountries were covered. The KH-4 DISIC 
frame ('overage 'with doppler provides accuracy of 76 metem for horizontal positioning. 
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KH·~l was a framl' (;Mnera ~yst(~m which provided MG&n coverage of more than ·1:.1 
milliolJ square nautical nHles from ]002 through 1964, primarily for geodetic positioning. 
This system had a t.hree-inch f()callengtb terrain frame camera and a stellar camera. Since 
it did nol include a doppler geodetic package, this phot.ography givt!!! a ~t accuTacy of only 
~30 metel'll horizontal. This material temporarily aatimed some of the early accuracy re­
quirements for positioning. hut for the 1970 time period the KH-5 coverage cannot ~ relied 
upon for production of Class A maps at scales of 1:250,000 and larger because 1:250,000 
maps require II horizontal accuracy of 127 meters. 

The RH·S APTC s}'st.em indudl'd a three-inch focuJ length fTame ten-ain camera, which 
provided imagl)fY from Mission 4301, August 1966, Wltil the end of Mission 4.141>, Novemb(ll 
19n. Sinef' the APTC did not includE' a doppler geodetic pa(~kage. filiI; coverage cannnt he 
used for accurate point positioning. APTC ground l'tl5(;.lution was estimated to he about 1$(1 
feci cOO1pllrffi with 120 feel for the KH-4 DlSJC, and 20-50 feet fOT the KH·9 MeS. The 
APTC Irenerally has pro\'ided an additional !l()urce of phoiographit coverage in area!; not 
otherwise covered. However. tbis imagery source will only be used in particularly low 
priority area!' with high cloudiness, where only small Bcale mapping is scheduled. 

Most of tht- three-inch focal length phoWgIaphy is now out of date and cannot. therefore, 
be ulled. for revising maps whO!\(' cultural information is ouL of date. Utilization of t.hl> three· 
in<-h eovernge iii more ('ostly than is the usc of the KH-9 MeS ('(wetage. It is altio 
questionable whether t.h\! UD{Xlntrolled three·inch frame coverage hllll significantly enhanced 
MC&G pr(J()uction unless controlled KH-9 MeS covera,e is available. 

:\,2.1.1 Nun·Metric Re'luiremcnts 

ATt~a rtlquirement.3 for pan(lramic imBj!'ery indudt' the entirety of the l'~ura!lian Com­
mUni$l ('()ontries and lIPJlroxlmately 22.4 million square nautical miles of the remaining 
land areas of the world fur 11 Lotal of 32.8 million flQUBre nautical miles. The collection 
parameter$; are for 90'·; ('Ioud-fret> coverage: stereoscopic for original compilation and 
lIlonoscopi(' for revisions llnd map updates. This requirement was not subdivided into 
priority areas; however, the COml)i1ation of panoramic requJrementssubmitted for each KH­
!J miSBion are prioritized. Standing search requirement areas are not taliked for MC&G 
collectit>n since MC&G needs in this area are generally satisfied by panoramic imagery 
(.'()Uected in response to Intellij!'ence Community requirements. 

Of the mort> than 10 million square miles in the Communist countrit!!!, roughly 1.3 
mimon ~quare nautical milt'S for original compilation remain ill he covered in quality ade· 
qnate ItJf MC&G. See Figure 3·5. Approximately 2.5 million square nautical milt!!! outsidfl 
the Eurru.ian Communist countrit!!! required (or MC&G are in t.ropit-al areas that 
traditiollally experien,,<, E'xtremeiy heavy cloud cover. Charts and maplIl)fthese areas are re­
quired hut heclluse ()f the poor weather resources are gcmerally not programmed to collect 
these areas. 

In genernl, original com pilation coverage or recoverage of the 22.4 million SQullre nautical 
fIlile~ \out.~ide the l':urllsian Communist countries) is tleed~d to form a data bank of pHn-
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High content mon06copic satellite materials are used to update airfield ieatures, produce 
large-~calt' city maps and generateport/harbor Chartll. The total validated req\liremen~ (as 
of , •• ,;" 76) for point target <-'Overage il' 45.900 whi<'h is made lip of ~2.500 airfields, 1.600 city 
gr/lphics, and 1.l«lO purtS/haroors. An active target file for collection containing 3,000 
prioritized point targets is maintained operationally. Thill file is continullusly monitored 
lind Ilpdatl!d as point target$ art' accessed by satellite systems. KH·9 film is not allocated 
a[!ainst tht's(' unique tat((&ts; however, the targets are included in the collect-ion file to add 
emphnsis fur imaging in (~mjunction with MC&G and intelligence requiremEnts. At leasi :.1" 
:~(~) taTIlE'ts are required per year, based 1m the specified sample rates. 

::1.2.2.2 Broad Area Nun·Metric Requirements 

The Br(~ld Area MC&G coverage requirements arc for both monoscopic and stereo8(~()pic 
panoramic imagery to satiafy original compilation and product reviaion. The current KH·9 
requirement is for 9.6 million square miles outside the Eurlltlian Communist countries. The 
MC&<: Br()ad Area coverage teqllirE'ment is djvided into two ('onemian categories: 
I.'h'TI1<.lS(·opic coverage which is divided into two priorities (high and lowl and monollcopic 
(:()verag(' (see Figure ;3·6. Table 3·\ and Table 3·2.1. 

·""!;:iti!:~::!:i~~~:(~:~':!i~:~~~;jt:;~~~:~~it,;".;;, 
1976 0.5 2.0 0.3 2.8 
~~~.. . .,:.' "'~~'.'" ',: ·/:';·/·:I~'>;';.":'·~~'~·;i~,:~~:·>:<~;:?,:,~:~·.'t!· 

.><,. ,:t~;:: ":'$:<:\;:i~:' :<,~t>:'~><~~~·, ',>,':, ~:'" 
• Excludes the Si~o.Sovlet Area and important areas ~; ';~e ~;d'dle'E'a~;:io~~hi~I;!~n 
coverage is provided In response to intelligence requirements. Also incudes the U.S. 
Geological Survey requirement for coverage of 0.3 million square nautical miles of the U.S. 
annuallv . 

• • Military recoverage requirements for non· Communist areas extend beyond FY 1978 at an 
an,?ual rate .of 2.0 million SQuare nautical miles. This requirement is a continuing one. to 
satISfy reqUIrements for periodic updating of MC&G products. 

~ '~~::~:,~:,~;::~: !ii:;~~;~~>:.~~~.:'~ t~~::~~;::::~~:!.~:; .. ~::~'~±~:~~:~: ~~; ;::!~~~:~~~:~:~:~?~:~::;~:'~~f;~:~~::~~;:'::~~ ;: ::;::~:: :~,,;;,'>;, " 
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As indicated in Table (1-4, a technical objective to support advanced weapon systems 
with 23 melers (CE 90% probability) with reference to the WGS is the driving future require­
ment. for the horizontal accuracy portion of the military MC&G products. This technical ob­
jective, which would be in direct support of both the Advanced MX·ICBM IUld the new 
Cruise Mifl8iles, would require repaeitiooing all of the targets in the National Target Base 
(NTH). 

The !,\TTB currently consists of approximately 42,000 targets UIIed by strategic forces in 
the implementation of the Single Integrated Operations Plan (SlOP). The accuracy re­
quirement for p<l6itioning targel$ in the NTB has become incrementally more fIltringent, as 
weapon sYlltems hovt' improved, from over 300 metel'll in the mid-60's to a current require­
ment of 62 metol'li horizontally, 

Strulgent vertical WGS accuracies related to the l\'TB, Short·Range Attack Missiles 
(SRAM) radar reforrnce points aJld mini·bloc: data for B-52 penetration Toute planning are 
c<Jlleen (ratoo in the Sino·Soviet area. ... Present validated reqllirements call for 29 meters LE 
at 9()('~ probability vertical accuracy in positioning of the NTB targeu. The t«Mical objec­
tive for the Advanced MX-ICBM ill 17 meters at 90% probability f()r the NTH targeu. Other 
vertit:al re(luiremente are shown in Table 3-4. 
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Mellsuring KH-9 performanc(' against MC&G collection requirements is, t.o a large ex­
tent, more straightforward given that the system delivers the required image Quality and 
mod .. (mono or stereo)., and t.he necellllSIy data for point poIIitioning at the required S(" 
curacies. The !!lost significant evaluation crit.eria is the grass cloud-free SQuare nautkaJ 
miles returned hy miSllion. 

4.1 Coverage Statistics 

Three types of co\'eral(c lltatistics are presented in Mlis a;ection • grass (~\Verllge. age dili' 
I.rihution~, Ilnd NnRS distributionll," Gross coverage statistics are preseTlt~ for both area 
!learch and point t.arget. surveillance, Thefte statistics show area attempted. area cloud-free. 
and film used. Age distributions are graphical ways of viewing KH·9 effectiveness in 
meeting the standing search collection objectives, JI..':DRS distributiODl provide a menns for 
1l"""Ie!l.'!ing th~ interpretability of the imagery. 

Tw() types of NllRS distributions are present«l in this sed.ion - point ratings lind area 
ratings, Tht" point ratings are ratings assigned to point targets by the pootointerpreter dur­
in" thE' ~xpJ()itllti(ln process. TheIle ratings are generally applied while vit!wing the irnagl'I)' 
in sttmlO nnd are maintained in the Installation Data File (IDF) by NPIC. 

Th(' area ratings are applied during the search exploitation procefi".{)nlike the point 
ratings. thf'y are applied to large areas. They are assigned to film segments, For film exposed 
within ao dt!gret'8 of obliquity. the ratings are assigned for every 15 degrees of obliquiLY lIud 
for HV.lr~' 7·1.12 degrees of obliquity for film exposed outside ao dl!j(tel's, Area ratings are 
af;si!(neti while viewing tlu;, imagery monoscopically. The ratings are maintained in the 
1\ ationa) Area Exploitation file (NAEF). Most of the KH -9 imagery receives an area NIlRS 
rating, 

The ratings contained in both files represent a !lingle pbotointerpreter's Wlsessment of the 
imagery, "'(II' large samples, the difference in mean rating between point ratings and area 
ratings is about .4 NIIRS units with the point ratings being higher. This is due primarily to 
the fact that the )X.int ratin!!,s are 8S11igned while \'iewing the imagery in stereu at higher 
Tf\lIgniJicatioll~ and the mono ratings are 81lSigned at lower magnification while viewing the 
image monol'>l:opkally. 

4.1.1 I'erforman(~e SummariH for Broad Area Sea:rch 

4.1,1 I Gr'IlI-" Coverage At'hievementi; 

TohiE' 4·1 ~ummariz(!!' tht> gross c(lver~ llt'hievernent8 of ull J>8St.KH·9 miSilioull. It 
:;hows also the number of unique COMIREX targets imaged by each mi!!sion. The total im­
aging capacity of the KH·9 system h81 averaged about 19 million I\quare nautical miles per 
mlilsioll. 'The first three KH·9 mil!8iom were flown at higher altitudes and employed higbel' 

"111<" I'IIRS filling ilysWm became op!lmtionlol\ in 1974, Until il6 advent thttfl.' waa no ~temati( way of ---III 
the 'lVerall inWrl.relability of im.,ery prodU(:tK\ by Mtl.'IliIel;, It .... dQigned for applieatiOll to pC>int tarpts. 
hut soon MtJ'f ito deve!('pm"nl il Wft. apl.lied to _ck imalleJY. 'nit firtt KH·9 miJlion to be NIIItS rloltl.'d 'IV" 
12()7. 
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FIGURE 4-5 

NAEF IIiRS DISTRIBUTION AND CUMULATIVE DISTRIBUTION 
FOR KH-9 MISSION 121 • 
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FIGURE 4-1 
HAEF NIIRS DISTRIBUTION AND CUMULATIVE DISTRIBUTION 

FOR KH-9 MISSION 1212 
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FIGURE 4-1 
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FIGURE 4-10 

IIIIIIS OISTRllUTIIIIMVl DI8TII8UT. lOll OF 
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