™G ¢crnbry
1VE JVRVIIL)

el tallilal YR LI I
w4 wiec

TECHNICAL ,PUS

Declassifiod and Released by e NR O
In Accordance with E. O. 12988

PHOTOGRAPHIC
EVALUATION REPORT

| MISSION 1017-1

25 FEBRUARY - 2 MARCH I965
MISSION 1017- b}

2- 6 MARCH 1965 |







Rande Y - TOP-SECREF-RUFF s
FeleatcRESOLE . f

Contral System Oaly : WO POREONDIGEn

TECHNICAL PUBLICATION

PHOTOGRAPHIC EVALUATION REPORT
| MISSION [017-1
25 FEBRUARY - 2 MARCH 1965
‘MISSION 1017-2 ~
) - GJMARCH 1965 * -

AUGUST t365 |

NATIONAL PHOTOGRAPHIC INTERPRETATION CENTER

o Nasdis Via " .

: Toent ReYRtE— -
FOP‘S'EGREHH'FF— : ’ Control System Valy
N EADE AN MCECy T



-y

mocw wrsccernorr D
| ,

Fetent-REHOE
Contrai Systam Only

\
TABLE OF CONTENTS '

. ! Foge
SYNCPSIS . e L
GEI\‘EFAL “LIGI'IT DATA . « = & & a . . . . & ® LI D\.o s 2
PAFT-I. CAMEFA OPEFA"IC" e e b e e s s e s S Y 3
Master (FWD) Farorzmic Camera No 140" . . . .. N
Slzve (AFT) P-rorazic Camera No 1A5 , , . ., . R YRR
Master ("hrD) '1"‘!"120 Comeras ., * e . 8 ¥ & & ‘
. Slave (AFT) Horizon Csmerass . Cie e e e e

Stellsr Comers %o 21 (Missiorn X M7-1) . . .
Steller Camers %o 60 {(Missior 1017-2) . . . . .
Index Camers Lo D21 {Mission 1017 e e e e

Index Camera Lo DA3 (Mission 1017~ 2 e e e e
Agsoclated Eq: iprert Ve e e '
Specisl Note: Yew Steering Experimeqts « e oo

QMO -4 han Fuae ) -

.—‘

PR ArS N C RV IR UIRY, RV RV TN

PAFT II. FIH* [ I ] . = : L] e s s - L I * L] L ] . 0 ‘o . .

1. Film Footaga/Frame Totelse o0 oy o e v .
2. Film Processirg.Data . . W . . v 4 v % o o o
3. Physical Film .Degradsetions -. " . . . % . . .
L., Film Processirg Ciarves . . % . . . . . i« . .

PAFTIII._:-‘:.T.!{AG‘UALI;
1. Defirition of Frstosraphic Interpre<etiorn- (PI) :
SULtabIIAZY v v v v v e e b e e e e e e e e e e e
2. PI Suitstili*r, Missions 1017-1 end 1017-2. . . , . .. .

3. Deifrition o7 Mission Information Potertisl (MTP) ...

L. MIP, Missiors 10171, 4nd 1017-2 . . v v 4 o v v o 4 .

[AY I TV D)

fos
Cor Jux fyy pot

in
e

APEENNTX A, SYSTS ISP"‘CIFIC'A"IOI\S e e e e e e e e e e

1.- Comeras . . « o« &« = o ¢ o o & 2.5 s s ¢ o o s oo o« « &« 2%
2. Vehicle Cornfiz.ra%ion erd Equipment Layou* . . o e i Z%
. 3. Panoratic Formst Configurstion . . . . c s s oea s s i
L. Definition 5 Fardramic Cerera-Format Cnlitra*iors\,.. . 28
S, Paroramic FOrmas TIMerSionS v v v v o o o o o o o . iC
£, Horizorn Lens SeZtiInfFS . 4 v v v 4 v v 4 4 s e e e s . :

Randie Via

Foteat-RERNOLE—
TORSECRETRUFF . Control System fuly



]

Ve  TOP-SECREJ-RUFF
~—FatertREHL - ' .
Control Systam ﬂu!y !
\  TABLE OF CONTENTS (CONTINUED)
5
SPEENDIY B, JENSITY FEADTIIZ v v v v o o o v o o 0 v e s
1, ‘Steller Cemers Mo zl (Missior 1017-1) . . . . .-.
- 5. Index Cemera o [21 (Missior 1017-1) .
3.- Steller Cemera lo 73 (Mission 1C17-2 A
k. Irdex Camera Wo DF3 (Mission 1017-2)%, .. . . .
APPENDIX C. WICFCPEZUSITOETTY o v v v 0 o o o e e e
i. Bdge Spread Funbtion « o o ¢« v v ¢ v o - .
2. Edge Treces, Mission 1017-1 . . . . . ..
3. Edge Traces, Missicn 1017-2 ., . . .
APPENDIX D. CLOUD COVER ANATXSIS . v w4 4 o o &
1. Irtroductian . : v e e e s e 4 s e s e s e s s e
' -2._ Cloud Covef-‘Data, Yissiors 10l7-1 ard 1017-2 . . .

APPEI'DIX, E. I!ISSION COVEERASE S

1.

2.

\

l

TATISTICS

1017-1 and 1017-2_».

-

- iv -

'Sufmnary of Plott.a‘cle ?‘-.otographic Coversage,

- Mission Coverage Trecks, Missiors

* o & a ¥ s e LI ]

101"-1 a*d 1 1"-2

Missiors

.l

L ]

W

¥
* . '. .
s oy v -y o GGy oOF G O W W T O W Y™ W W

Tace

[

-
Lat L T L

Y NN L L

NINK

i

AV )
Yy (n

.
wrin

Lab §-0

L )

L

Randle Yia
Frmet-REFIHE
Contrel System Qnly

"



—Fetent-REXSOLE
Contrel System Only

wwevs . —TOP-SECRET-RUFF S
.

- © LIST OF ILLUSTRATIONS

Figure 1. Definition cf Prctogrerhic Date o « v ¢ o « + v « » . “a

Figure 2. Example of Horizeon Camers Protogrefhy « « « « « « .+ . _Ec

Stellsr Cemersa Phctograﬁhy e e e e e . fa
Figu niex Ceamers Phctcgre;h& T+
Figure igsicn "l?- e
Figure C. - lection, Mission ICl7-2 . 0 v v 4 4 o v 4 4 . . E=2

AN LT e —
rzl Photogrsrnic quzlity, Mzszer (FwD)

- P e e smany —— — —
hy
o
[i2]
9
o

Ticure 2. Examrle cf Generzl Fhotogrsrnic uelizy, Slzve (4FT)
P:nor&...ic Ca:’- I".—'. L] ] [] - - - . - . . . - - - ] - * » E-g

. Figure . Fixed Resoluticn Tafget, Indien Strings, Nevsda
.(Master Penoramic Cemera) . « + « « .

.
&
.
.
(]
.’
»
.
+

Figure 1C. Fixeq Resoluticn Target, Indian Srrings, Jevzda
(Slafe Pznotarmic Camers) o o o v o o o o o o o & o o Zi]

Resoluticn Target, wrighi-Fetterscn AT2, Dzyton -
MES‘GE!" PG..O“’” c C-. I’a) LI R R D D T R T B R ..,:.—!.'.

. e ot . :
Figure 12. Fixed/Resolution Terget, wright-Pziterson iFB, Dzyton

’ l Ohio/(Sleve Fercramic C2MmET2) v v v v v o o = o o o + 240
Figure 13. Tixed™Resoluticn Target, Fort Huechucs, Arizcnes
- . (Mester Panors®ic CETBTE) v v v « o o o o o o o o o o E=3

Ficure 1L, Fixyed Resoluticn Target, Fort Huschuea, Arizons
(Slave Fanoranmic Cameraﬁ et 4 e s e s e e ege e s . E=E

.
»

Figure 15J) Target, 'ic'odeuszto"eurlc reces Nes
|(Mi=sio1...c e

Figure 14, Target, Microdensitometric Treces Nos L, 5 znd 6 o
(a 15510!’1 lClT-E) . - L] * » * - ] - - . ] '. . .. » " - '-"a

Randle Vis

) . ! ToteatREYNLE
' TB‘P‘S‘EER'ET—RUFF— Contrel System Baly



TOP-SECRETRUFF
NO-EQRELCH-DHH5EmM

SYNOPSIS

A "7 S .
. M Migsgion 1017 (J-14) wes laurcred 25 Fetrisry 1965. Tre iritiel
prasé, desiz ated Missier 1017-1, sccomplisted 39 ph otczrﬂp‘ic oo
revolitiors, ireluding 3'dcmestic and' 2 erngireering pesses. Tre
paylfhd: was recovered, i' .8~ air catch on 2 March 1945 erd secord.phase
opera*id\; were Init ia*ed with ro irtervenirg deactivetion period
.Mission 1@11 -2 sAcOPlisned 33 protcsrmphic revolitions, irecluding
3 docrestic ard 3 exgli.eeringz pesses. TFecovery of “he second psirloed
i~ aﬁ‘air csgcn on A Merch 1945 terminsted tre missiorn.

’%e paroranic camerss were operatiorel ihrouzhouit tre missiorn,
Tut e c&ppi'a shutter malf.retion degreded *“te sleve (APT) cemersg’
protosTaphy in the last § pesses (133D - 137D). Tre stellsr/irdex
_ " .caderas \rformed ptisfecteorily <Yroughout Mission 1017-1, A -
. possitle\solenoid Sg}f:nc:io: ir, t-e secord-prase S/I uri+ ceused
B filw *e\eri*~ failure. ~rly b5 gtellar formets znd 29 irdex

<y m-eoviedl\ Tf inelw, sprroximetely 7O perient of .

* ttre stella i;
multiple ex

grephy irn Mission 1017 wes acquired st solzr
elevations rahging tetween O and 79 degrees. Geogrzpnic l=tit:des

+ ranged betwee \9 degrees south snd 7L degrees rorth. Clouds’
otscured 20 pexcent of *he penorarmic photosraphy in Missior 1017-1

= n Missio= 1017-2. . -
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tigeiin 1R 7T-1 .
. | .
Lawnci Date 2% retruary 1979
Fecovery Lste R 2 March 19¢¢
1 4
Hgsion 1017-2 .
Stertirs Ta“e 2 March 194° T . .
Tecovery Date £ March 1945 .
Zrti+al Parasme<ers \
. .
. ’ Mission 1017.1 Mission 1217-2
. (Pev LO) {Fé&v 109)
Pericd e 39.99 mir e
Peripee 92.29 nm- 98.k¢ v
Apogee ) 201.90 rm } 122.32 om
+ Eccentricity 0.01k5 0.0133
~Incliratior frile 75.07 &; 7c.0”
. ) ' Lfraroirapeic Cpera'-:icf.s ¥
T gsion 1017-1 vissior 101°-z T
QOperastional ssses 3k 2”
Domest* i¢ Passes: L 3 3
Erngirecring Pugses 2 3
Tecocler; Tevol.tlone 31 1h¢ A
) - . : -
\ .
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' - , PART 1. C/IRERA OPERATION .'/;.' . .

1. aster (FWD) Paroremic Csmera lio 1.0: The irgerivert wes ' -
-peratioral “rro.gro.: “re missior. Cemexa-ird: ced degrsdzicrs :
consist prirarily of =irsr scrateres, random =i g~ "e"si"' stresks.
ligh+ lesk pzi‘erns &% r reer the st-rest positiors, ard & °

romter of Jerdritic s-zilc iiscrerges. Tre-lg=Zer sppesr . V4 =
trtermi<tercly on tonh (ilm edges ir pe€s LI :nd on <he %ime <r=zk . -
®edze ir paeses TLT arnd CTD,  Altroush some of tre discherges
int sde or tre Tormete. Zegradacicr lg minor. The melor lifhctascorick o .
zreas -, or 1éqr “re cnragra.rest pisiticrg contelIn e P -
pagLrerns Yy, . ' ¢ . .
. Missisn, 1017-1: The --h Trzze fron the eri ol.most pe=sges '
. is desrzied T zr elfre-to-elze re:te;;le qf nifcrm feg, .
4 approyimstels .7 ircres wide, loc=ted irlthe:tzke-.p gecTlior” T
) of.tve frame. 7Tre lise .f‘ra me o some pesses’conteins =zn
. e3: 1pre. “ sradowcr=p-. a- “re slpply erd of “te Torme<.. *
: liissior. 1017-2: The 5¢%. freme from ~re erd of most p=sses
cortairs a small lizn- “race ir the izke-ip e of “re ‘orwa™.
i} A sirilsr 1pa|tterr is presert i the rnext.lc-lsst Tremes Tre .
les: ‘ranme contains sn exilpmert shadoworsph. : «
e .
Tie derree of deprai=tion in the Tremes glTected Ty :':'.e-
© raform Tog. light 4rsces. ard esuiprmens shedoworaphs is deperden- -
ﬂ/j*'e. extert of “ire -ta< <re pomers wzs 2t rest sznd on ite golert
" elevasior 4.rirg *he cameba.nf: period. Terrzditior is rot gever
ir. *¥e ma'ority of csseg i- fkssi:: 1M"-1"2%d is ever less ir
“ission 1017-2. : o« .

- ] R . - : .
Feirnt tardine-is roted gt %re siert of <te scer irn.thel

tyir-dersity sreas., g£.ch ss water dm-gery. . Ixamples =re Tor3 In
passes 93D end. 129D, Frz=es 57-71 of pess 13 -3 (+re <erminel . .. .
p"o‘orrap"ic revol:tion) =zre severel; degrmded T smeared images

ard intermitiert Torrirz Tie to- *—-pe::ﬂi'sf 7ilm extaustion. Ir

addition, s a*ic\disc er~es ard etr-=sicre sre present or Lo .
elres of “te Tilm. ' o ‘ .
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2. Slave;LAFT)‘Panoramic Cazara'No‘l6§ The camera operated without . |}
melfunction until pass 133D, frame 24, when the carping shutter failed \

to close. . It stayed open throughout the remainder of the mission.
The horjzon imeges and the extrcme ends of the panoremic formats
suffered the mcst degradation The degree of degradation varied with

"csolar e$evation. Most of the affected horizon images were later.

by special printing of the duplicate positives. Similarly, \
printing restored a significent smount of the degraded imager

in. the Eanoramic formet end sections. Dendritic static discharges .

are. pre ent intermittensly on the fiducial edde of pess 55D and on the

. freduencx marks edge of ‘pesses 83D-86D. A number of the discharges
" intrude{on the formats, but image degradation is minor. Banding is

detectable in thin-density ereas st the scan start. OSeversl pesles
‘contain|intermittegt minus-density stresks. As in the master (FWD)
penoramic material, certain fog patterns and light traces appear )
recurre tly at or near cemera- -off positions. Brief descriptions of s
tbese follou ~ .
.Mission.lOiT-l' The first frame of most passes contains
a ar-type light trece, approximately 0.75 inches wide,
extendtirg from edge to edge within the format near frame- center.
. The Tth frame from the end is degraded by an edge-to- -edge
L 4 1ectangle of uniform fog, approxirately 6.5 inches wide, .
poditioned in the tske-up section R{f the frame. The third
fraﬂe from the end of most pesses cdgtains an equipment
_shadowgraph at the teke-up end. A smdll; irregulsr fog pattern
is present in the next-to-lsst frame but is not readily
detectable in all caces.

Mission lOlT 2: The first freme of most passes contains
the same- tar-type light trace noted in Mission 1017-1. - An
equipment shedowgraph Is’ yresent in the third. frame from the

ehd and a faint light truce is-detectsble in the last frame of
come rasses.

3. Moster (FWD)} Horizon Cumerss: The port (supply) horizon camera -

was operatiopal throughout the mission. The starboard (tske-up) ~
horizon camera shutter malfunctioned (failed to close) in pass 5D,

fromes 120 and 121, causing tke loss of 2 horizon exposures and .

degrading tre penoremic photography in those frames. The overall

hor;zon image quality is good.

-4 - .
Raadle Yia
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4. Slave (AFT) Horizon Cemeras: The port (take-up) and starboard -
(supply) horizon cameras were operational throughout the mission.
Image quality is good. However, the Panoramic camera capping
shutter malfunction noted in Item-2 degraded_all the horizon imsges
from pass 133D, frame 24 to the end of the mission in Pass 137D.
Specinl printing wus required to restore the affected images to & -
uceable condition.

»

5., Stellar Camera No 21 (Mission 1017-1): The instrument was
operational throughout the mission. Approxinately 30 percent of
each format is degraded by flare. All frames cohtain a minirum
of 10 readily identifisile stars vhich provide better-than-average
ceometry. However, numerous examples of distorted stellsr .images
are also detectsble in most fremes~ In general, mensuration and
reduction of attfitude values were enhanced by the above-aversge
contrast and better-than-average geometry, but limited Ly the
Frevelance of. distorted imagess Some difflculty vas encountered
in rerolving the-resebu cross in the fiduecizl marks which were
0verexposed. The film is free of all but minor degrsdations. .

6. Stellar Camera No 60 (Mission 1017-2) A possible solenoid .
malfunctien is tentatively identified as the cause of a film
iretering failure, with consequent multiple exposures. The camera
generated only 45 stellar formats, of which-approximately TO

rercent contazin evidence of rultiple exposures ranging from 2

to 5 exposures per format. The remaining, unaffected fremes contain
Juir-tc-good stellar imzges. The flsre is noticeably less intense

than in the film exposed duriﬂg Mission 1017-1, .and a considerzble
'nurier of stellar images are detectable in the flared sreas..

7. Index Cemera No D21 {Mission lOlT-l) The instrument performed
without malfunction and produced good- quq&ity terrestrial imagery. -

2, Index Cumers No D68 (Mission 1017-2): The possible stellar/index
colenoid "alanction ncted in Item.© limited the acquired photograrhy
to 2v frumes, most of which contain multirle exposnres that have
little or no 1nfor"at10n content \alue. -

S, ASSOClated Equipment The old- -type binary date block was
e~ployed in the master (FWD) penoramic camera and the lerp images
sre+bloomed and distorted. Some read-out problems were encountered

in tte Slave (AFT) cumera materisl. Specifically, the dimnesd of
Lump Ho 17 in posses 20D cnd 41D and Lamp No 29, in many passes,
cuuced difficulties. In poss 136D, the top row of lamp -images tracked

. T&P‘SEGR'H‘RH’HL - / Costrol Syitem Oy
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too close to the edge of the film and the time had to be hand-read.
The frequency marks are flared, yith reflected images, but sre
recorded outside the formats marks appear underexposed in the
slave (AFT) camera material of Mission lOlT 2 but are readable in
all cases.

10. - §p§cial Note: Yaw Steering Experiments Vehicle yaw wss
programmed in passes 9D- B5D, The yow increments ranged from 0.75

to 1.50 degrees, depending on the system lattitude, This is one

of g- continuing series of eyperiments intended to investigate the
practical value of controlled yaw as compensation for possible

image smear induced by the earth's rotational velocity. Approx1mately
0.5 degrees of residusl (uncorpensated w angle remained after
implementation of the yaw steering controN, Identical terrain
photography, scquired with and without yaw steering, was examined
for comparison of image quality. The participants in the evaluation
were unable to detect a difference between the samples.

Kandle Yia
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! FIGURE 1. DEFINITION OF PHOTOGRAPHIC DATA. | . .

The date pertaining to photographs contained in this publication

are defined as follows: .

Pass: A pass 1s the operatichal portion of en orbital revolution. A
suffix D indicates that the photography was acquired during the
descending portion; a suffix A indicates that the photography was '~
acquired during the ascenliing portion; and a suffix M indicates )

" that the photography was acquired during a pass that included both
ascending and descending portions. An additional suffix E indicabes
that the pass was an engineering operation or that a portion of

he pass has been edited. .

Date of Photography: The date of photography indicates tue dey, month,
and year (GMT) that the photography was acquired.

Universal Grid Coordinates: These coordinates are included to locate
«the illustrated photography within the panoramic format.

N

e

" Enlargement Factor.' The enlargement factor is incIuded to indicate the
latitude and longitude of the panoramic format.

Geographic Coordinates: These coordinates are. included to indicate the
latitude and longitude of the panoramic format.

Altitude: This measurement is the vertical’ distance from the vehicle
-to the Hough Ellipsoid at the time of the acquisition of the
photography. - - \

Pitch' Rotation of the camers about its transverse aQis.' Using
appropriate aeronsutical terminology, positive readings indicate
nose-up attitude and negative readings indicate noeg-down attitude.

Roll: Rotation of the camera about its longitudinal sxis. Using .
appropriate aeronautlcal_tezginology, positive readings indicate
left wing-up attitude. Negative readings indicate right wing-up
attitude. . S : '

i
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Yaw: Rotation of the camera about its vertical axis. Positive
readings indicate counterclockvise rotation when viewing the
ground nadir from the vékicle-mounted camera in flight.

Local Sun Time: This time is included to present to the viewer a
realistic time of the acquisition of the photography illustrated.

Solar Elevation: 'The solar e].evation is the angular elevation of the sun
above a plane tangent to the surface of the earth at the center of
the panoramic format. A negative solar elevation indicetes that the
sun 1is below the plane. : TN A

Soler Azimuth: The solar azimuth is the sngular measure \-of the rays
of the sun measured from true north in a clockwise d ection.

sure: The exposure is the duration of the photographice exposure
expressed in a fraction of a second Bnd is camputed from the scan
. rate and slit width.

-
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FIGURE 2. EXAMPLE OF HORIZON CAMERA PHOTOGRAPHY.

NPIC R.2082 B/081

« Raatle Yia

Control Systam Baly

A



Ragdle Via

Tatwrr-REMOtE
Contzal System Qaly

- “ROFORBICNDISEMN
’
FWD
Camefa . . .. co oo 0o . -
TSP 0D
v FIMME ot e e ] 8
* Dateof Photogiaphy . . . ... u. ... 21 Febryary*1365
" Universal Grid Coordinales . . . .. ...... Port Horizon
i Enfargement Factor. o . . v v v e b e e a X
_ Geographic Coordinates . . . .. .. ... ... H000'N, B3°ST'W
“GAltitude (Teel) . .. . .. .. e e s e . 622,831
Pan Camera Attitude: _
21 T , . e
RO . o et et e e ee e Lt
Yaw, . .o e e i e e e e e ey 02°02*
Local SUNTIME . . o v v v v o v v v v 1258 Hrs
SOlar EIEVAion . « v v i 4 e e e e e . 400
Solar Azimuth ... . ... e a e, .. w1990
Hori®da Camera Exposure . . . . ... .. .. o 17100 sec
. <
‘ ’

Appw:nmau flight dlm:twn

on photopaph

Approximate scan ditection *
on photograph

Approximate Iocatmn of photograph in format. Negative viewed with emutsion side down.

Bk

e N =
D - *
-6a -" '
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FIGURE 3. E/avwPLE OF STELL AR CAMERA FHOTOGRAPHY
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' ]
Steltar Frame Number , . . . . ‘. AT 66 .
Correlales with FWD Camera: . .
Pass . ........... I -
FIame. . v v v v v e n o s nanesans 104 ,
Date of Pholography . . . . . v v oo c v v 76 February 1965
Enlargement Factor., . . . . . ... .0 o . 5z
Pan Camera Atlitude; T
Pitch . .. ... R T 15e21° :
| Roll. ... ........... e e e e . 00°NY ’
Yaw. . . o it e e e e s e e e e . =00°18"
- Stellar Camera Exposure Time , . . .. ... .. 2 set
\ | '
, I
' -’
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MNOEOREIGH [USSEN

! I .
Index Frame Number . . . . .. .. ... N <
Correlates with FWD Camera: ' !
Pass . ... it e 40 g ‘
FrRBE, .. . it et cnnaneens X
Date of Photography . . . ... .. Wowu oo 26 February 1965
Entargement Factor, . . . ... ........ x :
Pan Camesa Allitude: :
Pitch . ,...... S e e i e e 14043
Roll, + v st et s et e aeaanas 20°11*
Yiw, . . ... D = A
Index Camera EXpOSUI® « = « v v . v v v v v a 1/500 sec
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. 1. Fiim Footeﬁe/Frame Totals"“ e .::'.l-. , D
1017' A, : 1017-2 SRS

Master (FWD) Camera 8,252 rt/2,936 frames, . - 7,725 ft/2,91h frames
Slave (AFT) Cemera 8, T2k £/2,940 fremes 7,672 ££/2;908 fremes

. Stellar Cemera - - 66 rt/ U420 frames- - .5 £t/ - 45 frames
Index Camera ~ - 9h rt/ h20 rramee P 6 ft/ 29 rrm_n.e.e o

Total Footage/Frames, Mastef (FVD) Camers:. -.15, rt/ 5,850 frames - - ..
Total Footage/Frames, Slave (AFT) Camera: = 15,886 °tt/ 5,848 fremes‘ ]
Total Footage/Frames, FWD & AFT Cemeras. 231,863 ft/l.‘l. 698 frar_ae \t

The last 6 master panoramic fremes end the lest 7 slave penoremic
-frames of the terminal pass in Misgion 1017-1 (pass.81D) were recovered
- with the second paylt:md.E In every mission employing the 2-phase-: .—- :

congept, the last few frames of first-phase photogreghyh% pe contained

at_the head of .the* second- hese “payload,: Monoscopié: coverage‘}"ewp gt
"' either penoremic cemere, my be progremed'into “& rt*
- 2. Film Process Date.—.— mis- eection provides'eie uations of_.'__ S
" processing, exposure, density, and. physical. condition ofs the orig';:lnal'
negatives.. Processing deta is abstracted from records prmrided by the
processing contractor. : Eveluetiom of exposure and determination of-
‘the f£ilm's physical condition are accomplished by on-site’ inspect:[on
of. the negatives as they are made available for breakdown and titling...
Densitometric readings and a final, more thorough exam:lnetion of: the :

originAl negat:ives are conducted by photOgrephic analystefaiibe ,lete‘{r
date. e . R e "':._;. . _ ‘__ g ‘ ] 2!

i
&
!

n-'_"

’

. Most of Ihe footage in this m.ission received edequ 'te erposui-e' :

. However, variations in terrain’ rerlectivity end/or low Aoler. elevetions
caused some departures from normal exposure resulhisq,  order to stri.'ke
an acceptable minimum/meximum densities mean,. infrared- d nsitometry vas
_ utilized by the processing contractor to determine. the optimm 'y 7%
.. development levels required t‘or the various! portione of the :
records. _ I APTAY “’, :
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The following devélopment levels were employed in processipéflté

i;ilm:
1017-1 < 1017-2
Master Slave - Master Slave
Primary ' 13% 24% - 5% | 18%
Intermediate 63% 56% 63% 62%
Full ., . 2k$ 168% vooo32% 20%

Sixty-two processing level changes were required on the master
record and 47 on the slave record on Mission-1017-1. On Mission
1017-2, 51 processing level changes were required on the master record -
and 46 changes on the slave material. As & whole, density of the
mission record is good. Most of the density levels esre in the medium
category. - . ' '

3. Physical Filin Degradations: No major degradations are present

on the panoramic film. Most of the.degradations consist of

intermittent and minor scratches, digs, pinholes, etc., except for

the dendritic static discherges previously mentioned. The .only

other exceptions worth ncting are an uncommonly high number of kinks °
in the material.recovered from Mission 1017-1 and numerous fine, '
longitudinal emulsion:scratches near the take-up end of many frames

‘in the second-phase material. The stellar/index film records are |
also free of all but minor physical defects.

4, Film Processing Curves: The following pages contain reproductioﬁﬁ
of the film processing curves for Missions 1017-1 and 1017-2.
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Sensitometer 18 - ! | '
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STANDARD PROCESSING CONTROL CURVES

k1 |
MISSION: o172 . ) 16
EMULSION:  4404-42 ’ )
EXPOSURE: 1"
Sensitometer 18
Exposure time {/25 sec
Leg€y, = 1.30 . . 12
PROCESSING: 10
Gamma 0.6G/Speed Fog
Full 212 113 019
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" CONTROL CURVE FOR HEAD AND TAIL OF AFT MATERIAL

wssion. 10172 — : 16
EMULSION: 4404 "
EXPOSURE: »
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. "CONTROL CURVE FOR HEAD AND TAIL OF STELLAR MATERIAL
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1, Definition of Photographic Interpretation gPI! Suitability: This -
is an assesament of the information content of photographic
reconnelssance material and 1ts interpretability. A numter of inter-
related factors are involved, such as the quality of the photegresphy,
the extent of target coverege, scale, agd weatrer limitations. How-
ever, the criterie for assigning a PI suitabllity rating ray te:recuced
to {a) the scope of the photographit coverage and {(b) the degree to

which a photo'intergreter may extract useful-and relieble information
from the material.’

PI sultability ratings are. categorized as excellent, good, fair,
poor, and unusable. These ratings refer to the overall interpretive
value of the photogrepty obtained from a particular reconnsissence
mission. Individual tergets may also bte essigned P sultsbility ratirgs
if that is necessary'o? desirable. The stahdards that -deterzine the

.various ratings are as rollows._ ' : :

Excellent: The photography is free of degradetion by capera ual—
functions or processing faulty§ and weather conditions are favqraole
throughout.. The imagery contains sharp, well-defined edges an o**e*c,
with no unusuel distortions. Contrast is optiral and shedew cd&tsils,.
85 well as details in the highlight areas, are reedily detectsfle. '
Observation of small objects and a high order of mensuration @50 rade
possible oy tre consistently surerior quality of i-e ;"*obrcp AT

Good: The,photography is relatively free of degracat*Oﬂs end
limiting weather conditions. Edges and corners of objects are well-
defined. No unusual distortipns®are present. Détection snd accurate
mensuration of small objects are feasible, tut to a lesser degree trhan
in material rated as "excellent."

Fairs Degradation is ‘minimal but,the ‘aculty of the protogra;ny
is less t than optimum. Edges and corners of objects are not crisply
defined end there is loss of detail in shadow and/or highlight areas.
Detection and identification of small objects are possible but accuracy
of mensuration is reduced ty less-than-optlmum contrast that prevails;
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Poor: Camera-induced degradations and/or weather limitations
severely reduce the quality of the photogrephy. Defirition of edges
-and corners is not sharp,. Only gross terrain features and culture
may be detected or identified and distortion of form may exist.

Accurate mensugation_of even large objects 1ls doubtful.

Unusable: Degradation of the phiotogrephy completely precludes
detection, identification, and mensuration of culturasl details.
2. PI Suitsbility, Missions 1017-1 and 1017-2: e PI suitability
. . of the photography obtsined in Missions 1017-1 and 1017-2 is good.
A total of 239 targets was reported in the prelirinary FI reports
52 targets in Missiort 1017-1 and 87 targets in Mission 1017-2).
th regard to photographic quality of the specific targets covered,
the notation PQ (Poor Quelity) sppesrs only 28 times. The majonity
of the ,PQ ratings refer to photography degraded by obliquity snd
low .solar elevations.and further degraded bty athospreric haze or
" blowing snow. The capping shutter malfunction’reported in Part I,
Iten 2 41d not seriously retuce PI suitability, since only the
. extrems. ends of. the panoremic-formats were affected by:the resultsnt
fogging iﬁ~p sses 133D - 137D of the slave (AFT) camera. In addition,
. 5peciaIwQ;int was employed to salvage a significant’ amount of the
degraded imegery in\the penoramic format end sections. Cloud
- reflectance streaks were\observed in & numter of instanges throughrout
the mission record but degrsdation is minimal, particularly in the

photography acquired with sla}e\(m\)p::oramic cemera. .
The comparatlvely extensive coverspe in this mission permittied

\\\\\\\:jnrirmation of numerdug previous suspect actixities, rew identifi-

cations, and revision of information on a mumbkr-gf tasrgets covered
n past missions. However, the preliminary PI repo s\re;reéent tre

_ initial scan.results only, which are accOﬁplis ed in a Telatively-

: short™ t&:: without the aid of the. precise analytical end Wé\hhral
instrumenhts normally employed in photograsphic interpretation. More
detailed sthdy of the materisl usually develops sdditional information
and may uncover matters of Interest nct noted in the preliminary scan. ;“.

3. Definition of Mission Information Potentiel (MIP): The MIP reting
assigned to a mission 1s eq arbitrary figure intended to indicaste tre
quality of the best photography obtained in the mission. It is
rerresentative of the cemers sj?tqg s maxirwr capability for recording
1nfornation as demonstrated by the 1n§EFunents employed "in each rission.
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In consideration of tre information the MIP is intended to convey,
protogrephy containing sdverse fectors such as low soler elevation,
poor atmospherle conditions, and similar degradations is elizineted
in gelection of the MIP example. The MIP rsting ass gned to s
mission 1s indicative solely of the camera system’'s pnotogragkic
capebility exclusive of degradations which are not camera-derived.
Tre selected rhotogrsphy may constitute- a portion of 2 frame ccnteining
a puriloulzr Lurget, en entire frame, or several fremes. In sny case
the selections do nct indicste the success, quality, cr PI suitability
" of tré-rissicon as & wnole tut only the cemera system's maximum effort.
The criteria which govern selection of suiteble MIP.exarples are ss
+¥ollows:
. - :
a. The photogrerhy must ve cormparstively free ¢ cloud |
cover and/or atrospreric interference.

b. The selected targets should te at or near frsme center

in order to minirmize tbe effects of obliquity =snad similar dis-
“tortive fectors.

c.. No phoﬁbgrabhy affected by system melfunctions or inherent
degradations can te considered for MIP selection. This elimirates
the first few and last few frames of a pass, since these\§gx,e5§f
in image motion. In addition, the photography must be Iree of
ef

ects induced uty vehicle pitch, roll, or yaw deviations from

d. Solar elevation must be neer ortimum. Overexpcsed or.
Lnaerexp ed rhotogrephy is not suiteble for MIP selections.l

e. ferably, good-contrast targets such as airfields
sre ehosen for corparison with similar targets covered in previous
missions. -
L. MIP, Missjons 1017-1 and 1017-2: Based on the foregoing criteria,
frame 9 of rass 30D, FWD, and frame 106 of psss 136D, AFT, are selected
as the MIP examples for Missions 1017-1 and 1017-2, respectively. The
- targets within those frames thet exemplify the MIP rating of 85 awurded
+ to toth phases of the mission are an airfield (Mission 1017-1) and a -
built-up culture area (Mission 1017-2). Examination of the overall
quality of the photography acquired by both.panoramic cameras-indicates
trat tre slave (AFT) camera produced slightly better imagery, on the
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- SolarElevakon, . ., ... ... ... .... 41¢
SolatAzimuth . . ... ............ 195
EXposure . . . . v v v i e e e i ... 1386 seC
.- The bar groups ate detectable but indrviduat bars cannot be resolved. How-

ever, the stave camera photography is stightly better than the master.

-

Approximate fhight direction ' Apptoximate scan direction
on photograph _ on photograph d

4
Approximate location of photograph in format, Négative viewed wilh emuision Side down.
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Cameta . . .......... . F¥D
Pass . .. .. e e e X0
Frame . . ...... e 3 .

Date gf Photography . . . . . .. ...... . 21 February 1965

* Umiversal Gnd Coordinates . . . . . . . . ... B85z 11.8

Entargement Factor. . . ... ... ...... X
Geographic Coordinates . . . . . . AT L N, 83:54°K
“Alutude (feet) . . . . . e e 622,419
Camera Altitude; ‘

Pieh . . oo e 15021 '

Roll . . o oot e e 00°18*

Yaw., . . . .. . e e e e e Ve jOMI'
LocalSunTime . ., ... ....... e e .. 128 Hrs
Solar Elevalion. . coomae ¢ v v v v v o e e .y 0°
Solar Azimuth ’\ 199¢ .
EXPOSUIE + o v o v e e e e e . 1255 sec

. -

The .smallest bars thal may be indrvidually resolved in the Military Standard
3.8Bar Fhoto Resolution Targel Type ~'A-8'" ae 4 feet wide. In the ad)acent
target, 9 bars may be resolved in the X direchion and 7 bars in the ¥ direction.
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Pass . . .. it e e X0
Frame . .......... e e 15
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. Universal Grid Coortinates . . . .. ...... 51.2x123 G
&.’\ Enfargement Factor - . . . . . ... ...... 4
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Altitude (feel} . . . . ... .......... 620.134 ’
Carera Allitude; ~ '
Pich . . . o Not Available
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YaW . e e e e Not Available
e e—r—Loeat S Time .U ST UL L Lo .. 1258 His *
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Solat Azimuth . . . .. . ... e 1995
EXPOSUIE o v v v v h s v e, oo .. 1400 sec

The resolution obtained in the slave camera material i-s the same as in the
master camera record, alm’am the photography is siightly better, .

’ : Approximate fhight :Inm:tion’ l Approximate scan duechon
on photograph e on photograph

Approximate location of photograph in format. Negative viewed with emulsion Side down.
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N Dateof Photography . . . ... ... .. ... 1 March 1965
Universal Grid Coordinates . . . . ... .... U4z 130
Enlargement Factor, . . . .. ....... ,. W= E
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Camera Attitude: .
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The smatlest bars that may be individually resolved are 4 feet, 11 inchei Fe

wide (Group No 7, High Contrast; no bars or groups are definable in the low :
contrast leg).

Approximale Hight direclion Applo;im:le scan direction
on photogr aph . on photograph ‘

Approximate focation of pholograph in format. Negative viewsd with emuision side Gown.
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The resolution 1s comparable to that obtained from the master Camera matetial
but the photography 1s shightly better.
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Approximate flight duection 4 " Appiswimate scan giection , ¥
on phatogt aph _ ' on photograph .
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Approrimate location of photograph in format, Ne.nwe viewed with emulsion si0e down.
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DEFINITION OF PANORAMIC CAMERA FORMAT CALIBRATIONS : .

i »

‘ Mesgsurements are made with respect to collimator targets fixed
with respect to the mechanical interface between the total payload
assembly and the orbital vehicle.

Two sets of 3 targets each are aligned to be coplanar within
+ 5 seconds of arc so positioned to form an angle of -15.00° +5
seconds to the mechanical interface for master camera caslitrations
and an angle of +15.00° *+ 5 seconds to the mechsnical interface for
slave camera calibrations.

A. Target 1 & eech set is imaged on the terrain format.
B. The second and third targets of each set are =zt angles

of 75. 0o® + 5 seconds from Target 1 and are imaged on
the horizon formats. ,

»
L

®The indicated center of formet for the panoramic cameres is
given oy the intersection of a line through the center of mass of the
central shrinkege marker drswn normal to the edge of format containing
the shrinkage marker and a line parallel to the same edge located at a
position half.way between the format edges. 5

-

L]
The indi~eted principal points 'of the horizon cemeras are the
points of intersection of lines joining orposite fiducials.

Svo end Yvo ere the offsets of Terget 1 from the indicated center
of format of the panoramic csmeras as defined in Paragrsph 3.

Xs, Ys snd Xt, Yt are the offsets of Tergets 2 and 3 from the
indicated principal points of the supply and take-up horizon cameras
respectively. .

The indicated f‘light direction is the direction of vehicle travel

during orbit. The forward edge of format is the edge opposite the T
shrinkage markers for the master camera and ib ‘the edge containing the l
shrinkage markers for the sleve camersa. » :
!
' Nasdie Yia
> TeieatRETIOLE -
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l Dimensions A, B, and C are the spa-cings of the shrinkage markers
end dimensions D and E are the spacing of the Y axis fiducials.
Techniques for exact measurement of these dimensions have not been

developed. The figures quoted are measurements tade on hand-processed
film without control of shrinkage.

' The formet dimensions ate measured to the best estimate of format
‘edge.

Measurements of the angle tetwees the indicated axis of the :
panoramic cameras and the line of intersection of the plsne defined in -
Paragraph 2 on the formet is obtained from the offset dimensions Dmx
and Dmy of Target 1 for each camers. b

Messurement cf the sngle between the indiceted axis of the horizon
cameYas and the line of* intersection of the plane defined in Peragraph
2 of the format is made by measuring the scan direction offset of the
tergets defined in Parsgraph 2B at & fixed distance from the target
center in the Y direction. Dimensions Dtx, Dty, Ds®, end Dsy are the
offsets of these measurements.

|
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6. HORIZOW LENS SETTIGS o d
(Viewsd from top of vehicle in flight)
k.
. ' Starboud TakeUp |
- Horizon Exposure
Time 1/100 Sec
Aperture 18.0
:hcboadasliwlv . . S
* Hotizon Exposure . L _ Port Take-
Time VIQFR : 0/ Horizon Exggme
Aperture “18.0 . ' Time 1/100 Sec.
* Aperture 16,8
| -rucnn‘[ascnon
- - ' T ) NPT K-291e (/60"
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APPENDIX B. DERSITY READMNGS

index density values obtained with a Macbeth QuantsLog Dentgitometer,
Model EP 1000, fitted with an ET 20 attschment and an 0.5mm aperturt.
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L. 1Index Camers No D68 (Mission 1017-2): .
solenoid malfunction in the Stellar/Index unit, no density readings
wvere made. Of the £9 frames generated in Mission 1017-2 t"‘.e
majority are degraded by multiple exposures.
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APPENDIX C. MICRODENSITOMETRY

. s - . '
1. Edge Spread Function: .The technique of obtaining the- spread

functidn from microdensitometer ‘edge traces is used as an obgective-
measurd of the iffage quality in mission photography. The spread

function curve represents a summation of the separate elements of

the photographic system. By taking the Fourier Trensform of the

spread function the modulation transfer function of the system may

be obtained. :

To satisfy the desire to express imsge quality in terms of a
value, a single number is determined from the spread function .
curve by messuring its wifth at 50% amplitude. This width is .
expressed as a micron distance in image space and ray be converted
to a distance on the ground. On domestic passes, where 3-bar
resolution targets have been available the ground distance determined
from edge trace enalysis and from the targets has been found to be
ccmparable. )

]

The microdensitometric analysis of edges in the image requires .
that the object edge fulfill the cofiditions of a unit step function, .
i.e.,, exist for an appreciable distance at a fixed brightness level. s
and change abruptly to'a new level which exists for an apprecisble :
distance. This requirement is usually achieved by.rooftops of -
bulldings in Iﬁige-scale photography and‘aircraft runwvays or
taxiways in small-scale photography.

The mission is examined to determine the MIP frame (Mission
Information Potential) which is a subjective selection of the best
rhotography. Straight edges in this imagery meeting the criteria
of a step function for a length of at least 120 microns are selected
for scanning with the microdensitometer.

The microdensitometer used is a Joyce-Inbel Double Beam*Model
IIT CS. It is uysed with an effective slit of 1 micron by 75 microns.
The recording table and speciren tshle are directly linked with a
1000:1 ratio arm. The speed of the scan 'is proportiocnal to the
rate of pen deflection (as 'the pen deflection rate increasses the
speed is decreased giving the pen time to reach its maximum response).
. The trace thus produced represents s. plot of deflection versus
distance. The deflection of the pen is essentially linear-with
density. -

\ : ' . | : ' .
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Several computer programs that have as output both the spread
function and MIF are currently heing investigated.. The best features
of each will be incorporated into a program for the UNIVAC 490.

In the interim, the data reduction is done manually.

The microdensitometer plots, which exhibit the steeper density
gradients and fall on the straight-line- portion of the.H & D curve
for the material, ere traced and smoothed. They are then digitized
in a comparator into values of distance (X) and deflection (Y).

Since the instrument response is linear with density, it is al .

" linear with exposure on the straight-line portion of the applicable °
D Log E curve. The values of Y are converted to Log E asnd the
antilog taken obtain values of relative exposure. The difference
between adjacenyvalues of E 1s divided by the corresponding
difference of measured values of X to produce the slope values
(dE/dX) of the original object reflectance distribution. Finslly,
50% of the maximum sldpe is computed, snd the distance between the
S0% slope values is determined by interpolation. The Line Spread
Function (LSF) may also be plotted (slope versus distsnce) and the
50% amplitude width measured for verification of the calculated
value. - .

The following table shows the 50% amplitude width of the -

Line Spread Functions determined from the enclosed microdensitometric
edge traces made on the original negative. The lines per millimeters.
is determined by teking the reciprocal of the 50% amplitude width

LSF and converting to mm. )
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- SUMMARY TABLE OF EDGE TRACES
Trace - Line Spresd Function Reciprocal of LSF
Number width at 50% emplipude

1kL.5 microus
15.3 microns
14.2 microng
11.5 microns
19.6 microns

13.1 microns

vidth st 50% amplitude

69 L/mn
65 L/mn
71 L/m
87 L/mn
51 L/mm
76 L/mn

~
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FIGURE 15. TARGE'.I', MICRODENSITOMETRIC TRACESNOS 1, 2, AND 3
T (MISSION T017.1). -
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FIGURE 16. TARGET, MICRODENSITOMETRIC TRACES NOS 4, 50nd 6
(MISSION 1017.2).
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APPENDIX. D. CLOUD COVER ANALYSIS

1. Introduction: This study represents a statisticsl znalysis of the
cloud cover on the phrotography of Mission 1C17. The tasis of this.’
study is tre ¢loud cover da for each .gquartér segment of every.
individual frame of photogresphy. The deata.is obtained by analysts
specificelly trained in estirating clond cover ty desigrated categories.

Five cloud categories rave teen formula,ed fer use In tills
photography (Reference, Table 1). These categories ellow for tre wide
latitude of cloud cover ccnditions cormonly found oan a frame of this
photegrarhy. Note in Table 1 that a mean cloud percentage value Las
reen calculated for each cstlegory for use in determining a corbined
cloud cover rercentage for ell operational rasses of the mission.

The occurrence of each cloud calegory within an zt
is expressed as a gercenteze of 1CO!snd errgars in 2. Esch
rercentage is a ratio of the numter O cesurrences of given clcud -
cover category to the totsl numter of cloud o*sernetis's in 2 thoto
rass, For exsmple: -If the nurnber of categery 1 securrences In a
given rass is 200 out of a total of 1,000 (250 frawes x L guariers),
all categories comtined, .then 20 percent of the rass would te classed
as category 1 ’

-

ioral rzcs

Also s cioud cover percentaze per rass is included In the last.
caluma of Tsble 2 under "Cl:;d Cover % Per Fzss.” Trnis value is
determined ty the surmetlorn f the producis o cstlegiry percentege Tin’
each pass esnd the mean clicud percentage for. that catescry as est,t’_s:ea
in Teble 1. For exerple: If it is determined <hat ‘tre ?ﬂ11~w-"g

perce?fases exist in a given racs:

.

203 Catebory
15%. Category
30% Category
25% Category
lO% Category 5

Ll VY] l\) [

. .
[

. Then, ty using the mean cloud percenthie este blzsded in T%ﬁle'l;
tre following comrutations are rade: : P

.20 x 5.0 = 1.00% R .
9.15 x  17.5 = 2.63% S ‘ LT
0.30 x 38.0 = 11.L0% o S
0.25 x - 75.0 = 13.75% o Lo
. 2.10 x 1000 - 1C. y
b . 3'7 . . .'._ - .
Hence, 43.8 percent of tnis.pass is cloud covered. - - . -~
' .- - 18 - T,
. : - Nastle Yia
. " . ;'Ill Il“.'.‘
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NOFORTICNOTSSER



~Solpat-RETN0E
Controt System Oaly —NOTOREICH-DI580

vy : Wf - - | -

| | mezy .
! j . o
l - : CLOUD COVER CATEGORIES T
CATEGORY PERCENT OF MEAN CLOUD
‘_ ' NUMBER CLOUD COVER DESCRIPTION PERCENTAGE
; . . 1 Less tren 10% Clear . 5%
2 ‘ 1c% - 25% Small Scattered
l ' Clouds 17.5% .
" 3 26% - 50% Lerge Scattered
. l Clouds 38%
4 51% - 3% Broken or | ' -
! . Connected Clouds - %
5 100% Complete Overcast ~ 100%
I .
| , -
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