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sumct: Proposed DoD Policy on the Development of Data Reduction
Equipment For Use With KH~9 ¥aterials

ro. SAFSS

1. Reference Enclosure 1, "Policy on the Development of
Data Redvetion Equipment For Use With KH-9 Materials”, to
DIA Memorandum for the Director, Defense Reseavch and
Engineering, Bubject: Technical Development Plans for the

,;?educti?nkof KH-9 (New Search) Materials, December 10, 1968
(Ateh 1).

2. The proposed Policy, which purportis to bear upeon the de-
velopment of data reduction equipment, has implications
which reach far beyond this field, ‘Thig Policy, if imple-
mented, will deny to the Air Force the capa ity of using
the panoramic photography of the KH-9 system covering areas
which are not also covered by the frame photography, to
-meet operational needs. The Air Force now has the capabili-
ity to use the panoramic photography of the KH-4 system for
‘this purpose.

3. 'The operational considerations upon whi&hfthe proposed
Policy is based, and, specifically, the inference that world-
wide coverage by the frame camera of the Ei system will be

accomplished yery early in the operational life of the system
appear to be extremely optimistic, when viewed in the light
of our success in accomplishing comparable KH-4 coverage for
KOG purposes.

Be ons to the operational

—_ ffectivens he Air Forc iecit in the proposed Policy,
U quest you ication of , ti Considerations

1 inp 2 of ref , and, particularly,

imate ime frame 1 ‘which world-wide coverage

by the frame camera of the KH-9 system may be expected to

have been accomplished.

£ homas

Dey T THGIAS, lgey Guneral, Gdad

1 Ateh
DIA Memo to DDR&E,
10 Dec 68
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS UNITED STATES AR FORCE
WASHINGTON, 134

AFNIR

Proposed DoD Policy on the Development of Data Reduction
Eguipment For Use With EH-9 Materials

SAFSS
1. References:
8., AFNIN letter, subject zs above, 10 Jan 1968,
b, (B)NRO MEMORANDUM FOR MAJOR GENERAL JACE E. THOMAS,

USA¥, SUBJECT: Planned Operation of the KH«9 Bystem, 27
Japuary 1869,

¢. ACIC document, "Extracts from USAF K8-9 Utilization
Study", 23 May 1969 (Atch 1 hereto).

2. 1In reference la, AFNIN requested yonur estimate of the
time frame in which world-wide coverage by the frame cumers
of the KH-9 ﬁyatam may be expecied to hive been asccomplished.

3. In reference 1b, it was estimsted that world-wide cover-
age by the frame cawera, except for cloud covered areas,

could be achieved in 4 to 8 wmissions, this to include closure
at the equator, again ignoring cloud interfersnce, When cloud
distribution is considered, it was expected that 8 to 12
missions with the frame camera would be required for essen-
tially world-wide coverage.

4. In reference lc, ACIC estimutes that 25 to 55 wmissions
will be required to achieve essentially world-wide coverage,
and provides extensive data to support ithe estimute.

5, To some extent, the validity of an &i”jﬁﬁr@ﬂ requiresent
fov th&f’avaimpm&nt of a 60° half-scan rectifier for KB-9

pan pho graphy may depend upon the £51 £ 1 ¥
frame coverage may be expected to be a
snd in view of the disparity beiween the estimates ¢it
par 3 and par 4 above, your comments upon the conclusions
drawn iﬁ raf%rﬁnwﬁ ﬁ'%rﬂ,rﬁ%m&ﬁtﬁd

Iubie, ﬂm 'aquaﬁtiy,
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HMEHORANDUM ¥OR THE DIRECTOR, DEFENSE RESPARCH AND EHOINEERING

SUBJECTs Technical Development Plams for the Dats Reduction of KE-S
(New Seaxch) Materials

1. Reference is made to our memorandum U-5329/MC-5 to your office,
dated 22 October 1968, subject: Technicel Development Plens,

2. ‘Thé subject TDPs have been evsluated by DIAHC. Enclogure i gives

the overall DIAMC position on general exploitation of the ¥H-9 water-

16ls. This general position Le velated to proposed instrumentation by

the Militery Departuents in Evaluation of the Army SDP (TOP) (enclosure 2
snd Evaluation of the Air Force TDP (enclogure 3).

3. ‘The operational assumptiops on which the DIA position 1s based are
ststed in the bsckground part of enclosure 1. Within these overriding
assuzptions the following recommendations sre made relative to the
proposed Army aud Alr Forcs fundingt

&, The Ajr TP be spproved with the following exceptions:

(1) Disepprove the requested 60° holf scan angle pancrswmic
photogrephy rectifier. In lieu thereof, the Army and Afr Force should
be directed to joimtly develop & GAMMA type rectiffer with a half scan
sngle capability of 25%. It is recommended that Alr Force be designsted
#s the lead agency in this joint development. s

(2) Diaspprove the proposed Precision Photographic Enlarger-
Reductor. In liew thereof, Army end Alr Force should be directed to
joiuntly develop & series of specisl purpose, single ratio, enlargers
and reductors for each required scsle change in the prodyction process,
1t is recommended the Aruy he deaignsted the lead sgency inm this joiut
developments - B :

b, ‘The Army 5DP (TDF)} be approved with the following exceptions:

(1) The 6.3 Phess II funding should be delayed pending the
outcome of the 6,2 Phese II study effort snd subsequent revisions of
tha TOP . . '

(2} “The propossd vectifier, enlarger and reductor developments
should fuvolve joint Army-Afy Porcs effort as steted in peragraph J.a.
sbovi, o .

@‘Q};@” 657950 - émgar
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3 4, 'The above approvals “are based on the current status of operational
. concepts snd proposed instrumentation ss reflected inm the referenced
ments mey result in submission of revised TOPs for DIA/DDRSE review.

5. It is recommended that DDR&E spprove the DoD policy on the Develop-
 ment of Data Reduction Equipment for Use With KH-9 Materials (enclosure 1)
 and provide the approved DoD policy statement to the Assistant Secretary

of the Army (R&D) and the Assistant Secretary of the Alr Force (R&D) with
. direction that it be followed in use of these materials, Further, that
~ the cited TDPs (SDP) be approved insofar as they are im agrecment with

the DoD policy with the exception noted ‘in poyagraph &, sbove.

6, DIAMC will continue’to monitox the progress of the TDPs and cooxdine
ate the joint efforts between the Military Departuments in oxder to
- establish e timely cspability to exploit tha materisls from tne Ki-9
- ‘satellite collection system. R ; , '

#

| POR THR DIRECTOR: -

- 3 Enclosures &/s

et Army |
LAk POX e
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mm POLICY ON THE DEVELOPMENT OF - -
TON_EQUIPMEN SE_WITH KIl-9 MATERIALS Okg 2 R

The ¥B-9 satellite collection system wos scheduled to become fully
operationsl fn the third querter of ¥Y 71 #nd DIA 1 sttempting to have
this date held. The improved sensoxs of this system (e 12" frame comers
snd convergent 60" pan camera) will for the first time provide photo
grophic meteriazis which sre capsble of meeting Dol requirements for

. wilitery mape snd chorte at all stondord militexy sealeos. The selection
" of the KB-9 81 wes predicated on its ability to sccomplish lerge scale

mapping. In order to prepaxe for the effertive use of these maveriala,
DIA requested that Avay end Alr Foxce submit Technical Development Plans
for the development of new dats yeduction equipment, 'The TDPg indicate

that equipment requirvements are ralated directly to mep snd chart products
~and the production procedure used to srrive at the finlshed product, 4z
© pew information on the KH-9 system becoces avsilable and exploitation cone

cepts evolve, the m»: should be wevissd and resubmitted for DIA/DDRAE

1 L EReke,

2. QOperational Considerations

»

Thas paper establishes Dol policy on the basic dats reduction pro=

cedurus anticipated to be utilized by the Dol production apgencies in
o sceowplishing the MCAG mission using KH-9 meterials., Ths DoD pokdcy
: is begsed on the follewling vperationel coneidereticnss

e, The USIB spproved worlduide MGG requiremcent for simultancous
freme and pan coverage is 19-28 million squore wmiles over 8 throe-year

- period (NRO estimates 15 million square miles per yesr of grogs COVOLBRe) .

toymally, for the MCAG mimim, the pan ewoth will be 60° (30° on cach side
£ padir compsred to 21° for each side of nadir for frome coverage), Cove
evage in persistent cloud cover aress way wequire wider oy eblique pon sweths.

b; The normal mode of operation for the pen cemers .in the search

" portion of the wisefon, which is nm’:imwamd to comprise seventy-five pore

cent of film usage, will be & swath af 90° centered on nadixr. The outer
30° of the totel 120° scan swath (m portion on elther side) will be used
only in contingency intelligence situvations where the bigh scen sngle will
be sccepted due to the urgency of obtelning coverage.

¢, Oun a J-day wission, ell the serth’s surface (exclusive of
clouded sreas), above and below 20% latitude should be covered by the
frame. If the migsion is extended to 45 days, ss planned, there should
ba very faw geps tn ftm cmmmza in thc ﬂﬁmﬁ&ﬁt&ﬁi latitudes.

#
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iﬂﬁ wmh matﬁ.ﬁiaﬁ gm gﬁatﬂgznyay ﬁmé m’izf
ficetion, AMB and ACIC should normslly employ this

_ sxge smu mapping.

'ﬂatiw fmm smrmt:um:% pw mmﬁais or ntimr pras ‘

scale stereo mp&isti&n will be accomplished
' tﬁ;ﬂ'iﬁl with redium ma%@ detell intensification

. WThis does pot provide s guick response production capabllity fo rectify
.+ KB<9 pan photography bsyond s 70° swath on those few occasions vhen such
- rectified photogrephy may bs ﬁmﬁm& wﬁ concurrent frame snd poG COVERs

- age is ﬁ#ﬁ wuﬁabin

4
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Ao Background

" This ewalustion conteins the ratiomale used by DIAMC in the rrecommends - , i
stions made to DDRSE concerning project funding. To perform the evale : b
uation, esch production operation is iscloted by type ond scale, snd 1o
the vorious options sve fdentified. HNext, the optliouns arg discussed el
and the most feseible is selected s » besis for the recomrandations .
wade to DDRAE. Hardwere iuplicstions of the rewmnﬁw option are

m presented,

 B. Medium Scsle Compilaction (13250 m}ﬂ}
OPTIONS

i I. Army TOP - Steveo compllastion with fraems, plmmwm detall
': intensification with rectified pan.

 II. 7otsl compilation with frame.
- DIscussIon | |
1. 4 he fraws phiotogrophy cheracterdstics heve the ivherent capability, |
. when sultsbly exploited, to provide products mesting the etated
medium scsle raquirements, but will not provide ell planimstric

- detail content. 'The :!Xm:k.img vrmgzﬁmz mn im abmimd fxw the
- penozamic mtmﬁt_, oy 4

1. “The api::&m is & ma; 'aimz ame 4&"'%; use fra '*gwmz, Lacks .
't:htmm:ﬁ&mﬂ soiution j i 8
4‘!"&1& = ;
L fwmamw

Qyti@a x M / mm
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Ca }ieﬁim Scsle Revision (33256,%0)
' apz;mq

Use full swath rectified penoresic photography.

Use freme photography ouly.

III. VUse 70° swath of pan.
DISCUSSION

The use of full swath rectified pen photography for medium scalae
revision would ruquire a rectifier with full swath cepability and
implies thatr the pan camers will be used in a full swath collection
mode, SA¥ES hes {undiceted that 70 percent ¢f the time the swath
width will be lmited to 90° centered at mnadir. .

Use of frase photozraphy alone for medium scale revision 1s mot
practical nmn the xemluz&mx {354-4(} £ft.) ia not adequate.

”IIL. Use of the 70° swath at the pan fm‘ revigion of medium scele maps ,
will enable vectification to be dons on the existing GAMMA reccifier
. efter 2 1/2 t:tm
~resclution, Th ﬂzspromh wﬂk, u£ -eourge; save the rectifiexr
o dwe}.opmut.. C .

eduction with the retention of adequate ground

%

m
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I1., Stereo compiletion with unrectified pen materisls with control

impoged from frqma materisl through trensfer of control points.

- DISCUSSION

&

L

iZ.

Analyses made on the XH-9 I subsystem during the contract evale
uation stage and the OSD Morrisom Study clesrly stote that stereo
compilation with frame materislsg slone will meet large ascale mapping
requirements with the exception of plonimetric detsil densification,
This option is desirsble because it climipstes the point trinsfer

- step #nd provides a larger area wodel size, (Even at 2X enlarge-
"ment che scale factor alone provides & 6:1 advantage in model érea,)

However, it is recognized that even &t the 2% enlexgement proposed
by Axmy there is little safety mergin in meeting the vertical
accurecy limitations with this spproach. Hence, certain sress of
low relief may require the Option IL technique. The pan roctifier
required needs only a 25° half scen angle to cover the frame swath

and cen talexnﬁ& & 2% degradatica in ground resolution,

This method of sterco cowpllation with ¥KH-4 materials bas proved te
be time consuming and costly. 7The point tronsfer opeération and the
small axea of the psn wodel exe factors which -add to the cost. The
higher resclution of the pen matevials enables cantouring 8t &
closer intervai thm the frame.

‘ 2300?%3535*16“

That Option I ba adopced 83 the standard lerge scale compilation
method with & Ilmiked thion 11 capability fpz flat aress.

ﬁAKDWARE IM?LXCATxﬁﬂﬁ

A rectifier with a half gcin angle capability £ 259 with sallowsble

ground .resolution degradation of 2¥ ie require&. With thege limite
atiors fmposaed on the rectifier parsmeters Army and Alr Poxrce should

- be abla to agree on @ joint specification sud & GAIRIA type rentifiqt{;ﬂ  f;;

ahauld be Adaqua:cf 2xam£axnn 1.5% aud 2K enle oxs sre vequized
ex i ectively for stereo

s cumpiintiuni A 111 projectis pr 'Tf;‘, equ to pravida Heb i

phcu for stwcc cmyih:f.@m
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E«. Lazrge Scale Plcto/Photomsp Compilation (1:50,000 snd 1:125,000)

OPTIONS
’ I,  [Praperstion with frawe wmaterisl only.

I1. Prepasration from rectified psn materiel panelied to & best fit of
available control,

DISCUSSION

1. This would be s quick response product, wade by vreducing or en-
larging the photography to the desired scale, panclisd to control
and photographically processed to produce the pictomsp effect.
However, the frams photography resolution (33-40 ft.) will not be
sufficient for the large scale spplicstion,

II. Use of the rectified pan photography will essily meet large sczle
Tesolutlion veguirerenuis;y ha.azvﬁr, curvent security vestviceticni Ta=
quire the product to be reteised under codeword comtyel. Since
weintsining geow: 12 uot a requirement, the pen materisl wey be

broken into: t:m «oxre segments for xectificstion,

nzcmmmzmaﬁ it ~ %

’k““",ovtzed to meet largs scale quick response picto/

Opcion ’: x
Bp X .tm;s,,_uqu:lmmuzm ‘

| . BARDWARE mxc&%mns

S The GA%&A ay;i rcct:iﬁet recomnded for processing for lerge scais
. : campf;lnti.on 11 essily meet resolution requirements for large

. scale picmipimtnmpa. - Permitting the poan photography to be sege
' thie xmmméﬁd mzf scan wazu cmy&bﬂzty of -

Approved for Réfeakas it 1/08 C0510556
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DISCUSSION

%.  The resolution of the frame material (35-40 fi.) will not provide
. -the vequired orthophoto resolution., Additional study should be
gonducted to relste the resolution of the oxthopheto {nput matcrial
to the resolution of the final priuted orthophoto. At the present
time, use' of the Instrumentation o produce compilation matcrisls
as well as orthophotes sowevhat dc cermines the basic orthophote
procedure, Similer rationale on the swoth width elso applles.

IZ. 7This approach is feasible L1f enough dats on the pan photography
cherscteristics Lp detexmined so that the instrumentaticn can
compensate for the deformations present. Additionsl study in this
ares and aleo on potentisl instrumentation dppeaxrs worrvaented befoxe
this cption could be selected.

RECOMMENDATION

Option I be adopted as curvently compatible with recommended laxge
. #cale atereo compilation proceduxes snd dnstrumentation, ‘

| HARDWARE DMPLICATTONS

The ssme GAMMA type vectifier with a 25 hslf scan angle cepability
rvecomsended for large scale stereo compilation uee 48 required. :

' G, Enlarger/Beductor Equipwent
 opTIONS |

1., -Develop a universal instrument capable of & wide rengs of enlarge-
wment and reduction spd & variety of input ond output format sizes.

X1, Use epocisl purpose, singie yatio, enlorgers or reductors for
each required scale or equivalent focsl length change in the
production Processen. :

+

DISCUSSION

1. Efforts to dste to produce a universal, precision enlarger/reductor
have been expensive and unsuccessful. Congidering the expense of
the proposed developuent (530K}, the xesult would be only one plecse
of equipment for all scale changes that could prove to de a proe
duction bottleneck requiring wultiple coples of this expensive
instrument to meet production needs. :

HAMGLE

~ Approved for Rénrakas st 1/08 C0510556
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’ L
o .” The requirements {dentified for precision enlargement/reduction axel
" s. 2 1/2 time yeduction for foput to the GADMA rectifier. |
b, 2 time enlargement of frame wateriels for lszge scsle stereo
- ecompilation.
¢» 1.5 enlaxgement of pan photogzephy for large ssale stexeo
compilation and orthophotography. '
. ' d. 131 printer to change équivaient focal length for M-4 compilation.

e. 5 time veducer for pen materisls for point transfer to frame
for Option I large scale mapping. =

- All other scsle changes can ba handled by copy camerss. By develops .
. * 4ng these special purpose tnstyuments, the total cost of approXis
mately 50-100K each will be less tham Option I and will result in
five plecas of equipwment which provide flexibility im opevation and

which cen be uged concurrently.

RECOMMENDATION

Wm
Option IT be a&opted &8 magting ﬁrgductian requiremento in & far
more economicel Way. .

BARDWARE IMPLICATIONS

M"—.“'M

e following special purposs, pracision enlargers sud reductors
axe Tequired:

¥

8, 2 1/2 time rveducer,

be 2 time enlezrger.

c. 11/2 time enlarger.
( d. 1l printer changing equivalent focal length,

e. 5 time reducer. N

'\

* - A T g »

X e Q L T .
& . ! # 3 Hp, BEr IR ,: o . N
N . -4 B kﬁ“j:f‘:‘}m‘;m}é“;&g

£
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, Background

' “his eveluation countaing the rotfonale uszd by DIAMC 4in the recomsend- =~ -
. stions made to DDBKE concerning project fuading. To perform tha evald
- uation, each produciion opevation is isoleted by type and scale, and
" the Various options avre ddentified. Next, the options sre dizcussed
" and the wost feaszible iz selected os a besls for the recomuendations
- made to DDR&B. Havdwarte implications of the recoumended option sre
- algo presented. - R

+ Medium end Smell Scele Compilation
OPTIONS

" 1. AP TOP - Stereo compilotion with freme, pimmzﬁa demi}. im
" tensificotion with recrified pen.

2 II. Total compilation with frama.
DISCUsSSION

. %. ALl stereo compilation cen be done for medium 111@53@ small scale
products to include wajer plenimetry snd topogrephy. ‘The freme
material lacke the requived ground resolution (15 f£t.) for planis
metric detail, therefore vectified pan material covering the frame
ares e requimd for detail at wedium scale. 41k swsll scale
yequiremonts sxe uet by the froma.

' I1., Frome materials do not have a&agmm wﬁund mmlatﬁmx for wedium
scale dotail,

*

Option T be sccepted with wectified pan mamxmm being used only
for wedium scale plenimetric detsil.

BARDWARE IMPLICATIONS

A rectifier with 15-foot ground resolution output and & scen engle
covering the frsme swath (459) will meet che modium scals requirves
ment. Reducing the ¥KH-9 pan materiels 2 1/2 tiwmes end then using
the CAMMA for rectificstion will prove en sdequate solution with
ouly 8 2 1/2 tines precision méumr peeded io new agnigmmm .
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", %s.mzm pﬁagcwéhm

;'1131. ﬁn c«mter 70° portion of pan sasth for méﬁw scale revision snd use
; fxeme fmt #mell scale revision,

i nzsmzasmt

un wéa. szzms hm: iﬁﬁicamd !:har }’G wrs:mz;:
th width will be limited to 909 contered ot nadix.
'rwmfiar ragmmawﬁ .ia mmmﬂm:ed o Mg’éwriﬁk,

mﬂtaphy elone for medium and small scale revisicn
cal sioce the resclution (35-40 fr.) 48 nok slequate
ale revision.

perstion of the pun cemers will be a 90% swoth for the

a 60° swath ﬁm: concurrent frome coverage for HOEG,

eme outer 15% increment on either side being uwsed only
e of high priority texgets in ceountingency situations. Use
‘ ¢ 70% portion of pan swath for revision of wediun scele
"11" en Me z:eatifmatim to ba ximm on x:im ﬂxmgzim;, f:f”‘**"

. ground resol Ciﬂ.h :m tim sim«-swmz: area it 1s amﬁ.aﬁ,pm:m t:kma
~ photography outside of the 70% portion will verely be used due to
the larze amount of redundont coversge to be expected. This approsch
will, of course, pegate the rectifier development. The freme mater~
161 has adequate vesolution for mmell scoale revieion and 16 slso wmore
economical since & freme photo covers four timss mwore sree thao &
full (120°) swath pan photo. - .

' wa%wmamn oy L

“ Thet Option IXI be miaymd a8 mnﬁﬁg &1l mqsaiwmm in the most
awmmimi w&y.

3 et s T CE e €2
T ﬁi-} oy A
CUAARDLE VIR |

. '%’m w”m?{ﬁ"‘{hﬁug s s
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HARDWARE TMPLICATIONS

The GAMIA vectifier on hond is edoquats for rectification ond g
e, praci,siaﬁ,, high resolution 2 1/2 times raductor is needed,
The conversion of the rectified material to compilsation scale can
be accomplished with a copy comera.

D. Large Scale Steres Compilation (1:150,000)
. QPTIONS

1, Sterco compilstion with unrectified pan materials with comtrol
imposed from frame msterial through txensfer of con:ml points.

‘3%, Btereo ¢milai:£on with frame materisl providing major ploniuetry

and topography with planiwatric dwai}. dauaiﬁcati&n usiu& xactiﬁﬁd
pan mmrhh

' DISCUSSION

1. This method of stex:eo compilation currently: emplayed foxr medium
SR m:ala compilation with ¥H-4 materials hos prove ‘be time cone
S “‘"ﬂg and war;iy. - The hi,z;her rcsalu:mn of th o mtmiala

~ which add to c_,,t"
: ,at ACIC acm ly :
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It is recommended that Option II be adopted as the stendaxd
compilation mothod with a limired Option I capsbility fox £let
areas,

BARDWARE IMPLICATIONS

 orrioNs
. IL
DISCUSSTON |
Lz

A rectifier with 2 half scon angle copability of 25° with allow-

‘able ground resclution degradation of 2X is required. With these Coo
limitations imposed on tha rectifier paramcters Avmy and Alr

Force should be able to zgrec on & joint specification and a

GAMMA type rectifier should be adequate. All Alr Force instrument
modificetions based ou high scan anzles 2re guestioneble. A oree SR A
cisfon 2% eaizrgar is reguized to pzwvidc inpuz freze waterial P
for stereo compilation, : P

Enlerger/Reductor Equipment

AF TOP - Develop & universal ingtyument capsble of a wide range of
enlargement and reduction sud a variety of input send output format
sizes, v ,

Use spegiailpurpoae‘ single ratio, enlergers or reductors for each
requixgd‘schia change in the production processes.,

- Bfforts to- &ate ta pxoducavn univaxs E,vpregiaian ‘enlarger/reductor
_have heeai' ' conaidering the expense of

Q“ 1t would be only one plece
~frova to he 8 prnw
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TALE. - KEYRULE
TROL SYSTEM ONLY.

All othex scale changes can be handled by copy comeras. By dee
veéloping these spacial purpose instruments, the total cost of - ~ 4
approximately S0.100K esch will be loes thon Opefon T and will
result in four pleces of equipment which provide flexibility in
operation and which can be used concurvently. v

- RECOMMENDATION

Option II be adopted ae mesting production requirements in & fay
wore economical way, .

HARDWARE TMPLYCATIONS

The following specisl purpose, precision enlsrgers and reductors

’ axe voquired: . b

be 5 times reducer.
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