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‘SYNOPSIS

Mission 102k is a 2-part satellite reconnaissance missisn. The
vehicle, containing 2 panoramic cameras, 4 horizon cameras, and 2 stellar
index units, was launched into a prograde orbit on 22 September 1945.

The recovery of the first capsule wes accomplished in an air cateh on
vess 81D, 27 Sepuemter 1965. The second capsule was retrieved ir ar air
catch on pass 1€1T, 2 October 19£5.

The imagery quality of the photography of the panoramic cameras is
generally better than that of recent missions. This improvement is not
reflected in the MIP rating of 8BS sssigned to this mission because the
improvement is not cf sufficient magnitude to raise the quelity rating
tc tne next higher incremen:, MIP 9C. Avpproximately 40 percent of the

»ission is obscured or degrz=Zed by cloud cover,

The forward-looking (mester) camers film of the second bucket
(‘;sswoh 122L-2) was processed in the Yardleigh processor. The Yard-
leigh is 8 frame-by-Trame processor having the atility to automatically
ari completely change the processing level from one frame to the next.
A1 ciher panoramic camera photography of the wission was processed in
+re Trenton processcr, providing e comparison for snalysis.

The stellar and index cameras of both missions functioned well.
However, the stellar film of Mission 1024-2 was seriously degraded in
the processor when 8 processing splice separated. The accident destroyed
epproximately 25 percent of the film and, because of excessive stregses
introduced throughout the teke, the entire product was considered unuseable
for ettitude determination. Attitudes were therefore determined from
rerizon photography bty the conjugate imegery method.

=1
e

4

i =

west fround resclution cvserved con the target displays was 7 feet.
:ile there is litile correlation in the resolutior figures of the 2
cameras on eny given target or from one pass to another on the same camers,
there 1s also little correlaticon in the parsmeters controlling imege
cuelity. This report provides the resclutiorn as measured on each target
~czether with the lTactors that influence imasge quality. While an analysis
ol any one target complex lesds the cobserver to conclude that one camera
cpereted more efficlerntly than the other, analysis of the entire missior
record cshows little gquality difference. However, the slave (aft) camera
imarery 1is usually slightly tetter than that of the master (fwd) camera.
Tre conclusion 1s that the system performed according to its design through-
.t the mission and the isolsted quality differences are the result of
e-mospherlc ané relative soler position varietions.

resclutlon target arreys were photographred during this mission.
R
e
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' GENERAL FLIGHT DATA

1. Launch and Recovery Dates

Launch Date 22 September 1965
Recovery Date, Mission 1024-1 27 September 1965
Recovery Date, Mission 102L-2 2 Oct 1965

2. Orbital Parameters

Mission 1024-1 (Rev 41) Mission 102L-2 (Rev 132)

Period 90.078 min 89.9LL mir
Perigee 95,934 nm 96.457 nr,
Apogee 205,320 nm 201.450 rm
Eccentricity 0.01522 : 0.01&58
Incliration Angle 80.058° 80,057
Perigee Latitude 18.438% 31.517°Y

3. Photographic Operations

Mission 102L-1 Missior 10g.~.2
Operational Passes 29 28
Domestic Passes 6 5
Cperational -Domestic Passes 1 0
Engineering Pagses 1 3
Recovery Revolutions 81 161
-2 -
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et
-FOP-SECRET-RUFF— Contral System aly



PART i. CAMERA OPERATION

1. Master {(Fwd) Panorsmic Camera No 172

The master {fwd) panorsmic ceamera was operastional throughout the
mission and recorded good quality, high-resolution imagery. Degrada-
tions caused by anomslies in the camera cperation were minor. The
followlng list describes the location, cause, and result of the camera
operation anomslies:

a, Scratches

1. Scan Roller Scratches., There are small, longitudinal
emulsion scratches just inside the formet, at each edge, under the
camera number and at the take-up end of most frames of the mission.
The scratches are caused by the scan roller and are characteristic
of the camera design. The manufacturer plans no remedigl design
changes.

2. Fall Scratches. There is & continuous, longitudinel
erxulsion scrateh in the border, at toth film edzes, throughcout the
mission. These scratches are ceused by the corntact of the film
enulsion with the film gulde rails in the camera. Because of the
camera design, these scratches will be present on sll missions.

The scratches, being outside of the format, have no direct bearing
on the imagery. However, the emulsion flakes or dust they create
are a8 potential hazard to the quality of the mission product. While
the camers manufacturer 1is concerned with the problem, no solution
is apparent and ncne is anticipated.

3. Intermittent Scratches., There is an emulsion scratch one
inch from and parsllel to the frequency-mark film edge intermittently
throughout the mission. The sereich is very faint and occurs at
unpredictable intervals. It is apparent in the penoramic as well sas
the horizon formats., Because of “he subtlety of the scratch, it does
not have 8 significant bearing on the image quality. The camers
manufacturer agrees that the scratch was camera induced, but its causz
has not been established.

b. Light Leaks

l. First and Last Fremes of & Pass. Light entering the camera
around the lens housing during camera-off periods caused the first
and last frames of most passes to be partially fogged. The density

Handie Yia
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of the fog is commensurate with the duration of the camera-off
period and the prevalling solar elevation. System design modifica-
tions to alleviate the problem are under study.

2. Other Recuwrring Fog Patterns. On the first frame of nos*t
passes, there 1s a 1.5-inch band of fog paraliel to the minor axis
of the film. On the fifth frame of most passes, there is a narrow
rand of fog, parallel to the minor axis of the film, near both ends
of the format. On the next-to-last frame of most passes, there is
a fogged area at the center of the frame. The density of all these
areas ¢f Tog is commensurate with the duration of camera inactivi<:
with whieh they are associated and with the solar elevation. The
fog 1s telieved toc be caused by light entering the system ir the
stlative shield area and at the barrel interface or drum. To eli-
ninate the fog, special light leak testing prior to launch is planned.

3. Mission Termination Procedure. The cut and wrap procedure,
termineting Mission 1024+1, was accomplished smoothly. However, <rne
film supply of both panoramic cameras was exhausted prior *o n
recovery of the second capsule. The trailing ends of the film tecare
tangliel i the tottom of the capsule, casusing a delay in the delilm-
irg procedure. There was no significant Ziim damage associated wizx
this ancmaly.

2, Sleve (Aft) Penoramic Camers No 173

The slave {aft) panoramic camers was operational throuzhout the
mission. Good quelity, high acuity photography. approximetely equsl and
possibly slightly better than that of the master camers, was recovered,
Like the master camera, the degrsdations introduced by anomalies ir *re
camera operation were of g minor nature. The following list dernc=es =zhe
decredations assoclated with camers operation and describes their locatisr,
cause, and severity.

a, 3cratches

1. Scan Roller Seratches. There are longitudinal emulsion
scratches just inside the format st both film edges, under the camers
rumber, and or the same longltudinal axis et the take-up ernd o7 mos=<
“remes of ‘he missior.. As in the master (“wd) camera photozrapry,
trese scratches are caused by the scan roller and are inherent in the
camera design.

2. Rall Scretches. TLongitudinal emulsion seratches in Toth
Torders are continuous throughout the mission. Their cause and their
inflierce on image quali%: is the same as or the master (“wd) camers
protocrapny. See Barst T. A, (2).

- L -
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Central ﬁf"'ﬂght Leaks . .

1, First and Last Frames of a Pass. Because light enters the
camera system around the lens housing during camera-of® periods, the
first and lest frames of most passes are partially fogged. This is
the same type of foz that 1s present on the first and last frame of
rmost passes of the mester (fwd) panorasmic camera photoaraph: .

e v —TOR-SECRET-RUFF— [
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2. C(Cther Eecurring Fog Patterns. There are areas ¢f “o
+he first L frames, the last L frames, and the sixtr-‘rom-las* ‘rame
of most passes. All of these areas of “og sre commensurate with the
solar elevation and duration of camera inaectivity with which *hev are
associated. The light causirng the fog is suspected to Tte leskirs
into the svstem at the ablative shield interface and at the tarrel
interface or drum. To eliminate the likelihood of light leaks, the
camera and vehicle manufacturers intend to study the specifis causes
and Initiate corrective measures.

L.3]

3, Master (Fwd) Horizor Cemeras

Zotlh cameras were operational throughout the mission, reccordinz good
horizon irages. Because of the processing accident that made tre stellar
#i1m of Mission 1022L-2 unuseable for attitude determinstior, she horizon

images were the only scource of attitude data availsastle,

L, Slave (Aft) Horizon Cemeras

The slave (aft) horizon cemeras were operational throughout the mission.
The imagery recorded by the port-looking (teke-up) horizon cesmera 1s sharp
and well defined throughout the mission. The starbtoard-looking (supply)
korizon imagery 1s sharp and well defined through the first camera opers-
tional periocd of pess 5D. The horizon images exposed on pass 5D, part 2,
through pass 18D sre indistinct and appear tc be out-of-focus et contact
scale, Hzgwever, under magnification the images are in focus. The spparent
cut-of-focus condition is an illusion introduced by & general, vague
density/cast over the imagery. This phenomena has been experienced on
vrevious missions and the cause 1s beilng studied. The veiled image condi-
~ion is not apparent after pass 18D.

5. Stellar Camers No D-69/72/8L (Mission 1024-1)

T™e camera was operational throughout the mission, producing 401
“rames.

a. Elongated Stellar Images. While the stellar images are well
defined, they are not circular. At lov megnification, the images appear
t¢ te smeared, but further study reveals =-- an image. a smear, and another

-5 -
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image. A frame, selected at random, was fournd to have stellar images as
large as 2b X 57 microns (See illustration at the end of this sectior).
This elongated imagery csuses delays in the siellar reduction process
because actual star senters must te determined vefore the data can te
reiuced. The preotable cause of <his ancmaly is vehicle perturtation during
eXposure.,

Y. Tlars, ZIartv =2ltidc czluzed sorrowimadely 1D percent Tlare I
each Frame. While the Ilare ctscures the s+ellsr images within the ares
it encomvasses, it dces rnot seriously sflect the stellar reduction process.

“reaksz, Sesvy. distinct plus density streaks,
or, of flight, aprezr cn most stellar frames exoesed
(atellar Frames 1 - 123), After pass 220, the
Tramzz LEI5, - _72. Wkile *he images ars
1lize3 ‘etl I particles, investigation of
per
To-, T™ere zre intermitient traces of oz on the
<szion in associatiscn with film supply exhaustion.
S ocmotis ez ozt the eiges of frzmes 3, 3T, and 366,
gused tv a minor sracking problem in the camers

wre cr during preogessing. On mest frames aflected,

n OF level was not of sufficient density o seriously impair the
stellar reduction process. Only on frame 421 (the last frame of the
rission) was fog of sufficient density to mske the frame unuseable for
the stellar reduction process.

MAGE DIMENSIOKS

s =0 Correlation Mark

Stellar Trame L9,

50
48
Flare #
Flare
LB T e .TaeT g oma
. é -
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6. Stellar Camera No D6L4/82/66 (Mission 1024-2)

The camera was operational throughout the mission and recorded L13
frames. The imsge gquality and flare patterns are approximately the sanme
as on the steller photography of Mission 122hk-1. However, a processing
splice separated in the processor during vrocessing. The film was damaged
to such an exten= that it wes considered unuseable for attitude determina-

tion.

a., Plus Jensity Streaxs. Plus densiiy streasks, parallel to the lire
of flight, repcrted as velng present on the stellsr photography of Mission

102Lk-1, are nct present on this photography.

b. Abrasions. The ©ilm conteins atresions and scratches associated
with the aforementioned processing accldernt. Alsc, there is 8 heavy
ev-lzion abrasion on frames 340-L13 that is not considered to have teen
czused during rrocessing. It is 0.2 inek from and perallel te the
correlstion lacy edge of the fllm. It does not intrude into the format
gnd, therefore, Zoes nct dezrade the imagery.

7. Index Camere Ne D-59/72/3L (Mission 122L-1)

The index camers operated normally tkroughout the mission. Four
hundred eighteen good quality frames were oroduced. There are no film
degradstions caused by csmera anomalies or malfunctions. However, the
reseau grid was rotated 180 degrees from the position indicated in the
calibration report, making it necessary toc slter the prearranged interior
matrix orientation.

8. 1Index Camera No D-6L/B2/66 (Mission 102L-2)

The camera was operational throughout the mission. Four hundred
thirty-two frames were exposed. The photography is of good quality.
However, mincr image degradation is apparent intermittently in essocis-
tion with cemera operation. The folleowing paragraphs describe the
lccation, severity, ard cause of the degraiations.

A. Edge Fog. TFog is minor and interczittent along both film edges
throughout the misslon. It was probabtly caused by & minor tracking
trotlen in {i1lm manufacturing, in the camera, or during processing. The
foz does not intrude into the format and is not a degrading factor.

Kandle Yia
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b. Plus Density Streaks. On frame 158 and all subsequent ‘razes
there are groups of short, fine, comet-shaped plus density streaxs parallel
to the major axis of the film. Each group contains several streaks
criented slong the ma’‘or axis. They appesr to be the result of s rcller
hesitation within the system. Because of the small scale ¢f the imezery,

+re streaks are = degrading factor. TFrames 200 and 257 are gocod exstples

s =

cf the resulting Zegradatior.

c, tatic
vrezent on the L
z.poly exhaustic

moderate degraz

oz. TFog induced Ty dendritic statie discherges Iis
= 27 frames of the mission in associestion witrn JTi_-
te

t. Light Leaxs. There 1z a streax of fog extending into the Itrmat
rom the camera rumter edge of the film orn frame 2. bBecause the fez
z2ppear: or. cnlv cne “rame, it is not & significant factor. The laszt -
fregmez of 4he miszsicn are fogged in varying degrees. This fof is

avparently assccisted with film supply exhaustion.

This secticr is intended to describe problems in the procedures
equipment used in supvort of the mission.

kb1

[

a8, Camera Operations Cable. The camers operation cable is corriled
as the mission is in progress and 1s 1ssued in cne day increments., In Missico
1024-2, the orbiting vehicle was commanded to assume & "zomtie” or iractive
mode during the ascending portion of revolution 89. As a result of =he
command, 11 frames were generated in the panoramlc cameras. Those Irames
were not indicated in the proper sequence cn the catle., As a resul:t. =
urexplained, clear frames fcllowed the photography of pass 88D cn thre
slave (aft) camers photography and 5 clear frames followed the photczrsphy
c© pass 88D on the master {fwd) camera film. Because sll frames mus: be
titled, this omission caused delay during the initisl breakdown procedure.
¢ comyplicete the situation, the birary time word starts over, s+ reziom,
wner the cameras are reactivated. Therefore, the titling decision rsid
tc te made by comparing the binary time word of the clear frames with
e ©f the previcus pass. The procedure was effectlve and the ‘rares
were correctly titled pass 33AE.

b, PBinery Wcrd.

1. Tre binsry index lamps were recorded faintly on the las+t
frame of eechr camera coperation. Because of their low intensity on
the negative, they were further degraded in the printing process
gt sutren .ently were not cf sufficient density to be useatle 1ir
tre automatic binary reading equipment. All of the affected iriex

-8 -
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lamp images had to be hand punched prior to reduction of the data.
This problem was caused because the cameras electrical pover was
being shut down as the scan head crossed the center-of-format
switch on the last frame of all operations. The solution of the
problem is to adjust the cam commanding the index lamp so 1t is
activeted earlier in the cycle. This remedial sction hes teen
initiated by the contractor. The binary word was not recoréed o=z
the master (fwd) camers film of frawe 54, pass 09D, and frame LS,
pass 23D. The cesuse of the malfunction has not teen determined.
The tinary word velue is in error on the slave (=f:t) camers ‘rame
<3, pass 35D; f‘rame 152, pass LOD; and frame L1, pass 57D. 3inary
lamp No 29 is very weak on slave (aft) camera passes 32D and 57C.

2. Autometic Binary Resder. The value cf the binary words
is automatically recorded by 8 tinary reading machine. The
density o7 the bece fog is an input to the machine. The machine
considers densities of a certain range above Tase fog o te
lighted. Elnary lemps and densities less than the given range
are considered as unlit binary lamps. The base density adiust-
ment is manually conirolled by & rheostat. The maszter camers
€417 of Mission 102L-2, having been processed in the Yardleigh,
contains ilmmediaste and frequent base density changes. BRBecaise
the binary reader was designed to be adjusted according to zradusl
base density changes, as is the case with film processed in the
Trenton processcr, a large portion of the master camera datsa
blocks of Mission 1024-2 were not adaptable to machine reading
and had to be reduced by hand. Anticipating that more film is to
be processed in the Yardleigh, design modifications of the automatic
tinary reader are being consldered.

Handle Vi3
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PART 1. FILM

1. Film Footage/Frame Totals
The total processed focotagze ené the total ‘rames cereratel Ty esch
amera was:
CAMERA FOOTAGE FRAMES
Mester (Fwd) Fanmcramic Nc 17L
{102Lk-1) 8,057 2,32C
Slave (Af:) Parorazic lic 17
(102k-1) 8,006" 2,933
(102L-2 7,322 3,025
Stellar Ne DES/7z/3L (102u-1) L~ Lo
Stellar Ic DAL &z 22 (1024.2) LL 511
Irdex nc DE9/72,5- (1l2h-1} 93" L1=
Irdex Lo DAL 32777 (10z4.2) 91.5" L3z

This section provides an evaluation of exposure, processing, and
densities of the originel negatives from the 10 cameras used in missions
102k-1 and 1024-2. An analysis of the film processed in the Yardleigh
compared to that processed in the Trenton is also ineluded in this secticr.

a. PFencramic Camers Ixposure. The filter, /s11+ width combination
uged cn this missiorn provided less exposure then on any previcus
_13510:. Yerse, the denzity readings on this missicon are the lowess
of any mission to date. In general the photo interpreters and ik

contractors have agreed that the {ilm is not too thin. However, most
£ it was processed st the full development level. The processing
uggests that the exposure be selected to provide optimum

a

contracitor

d e

the

4~

Zensi<y

regatives 8%

-

termediste level

of developmen<.

He

reasons that this provides more processing flexibility. The camere
neineers want to keer the exposure time as low as possitle to

minimize the effects of vitratiorn and IMC errors.

¥, Index Cameras Exposure. The density of the index camera phozo-
oraThy iz commensurate with the solar elevatlon at which it was
exposed., 1w was zZenerally sdequate throughout the missicrn.

¢. 8Steller lemerass Exposure. The stellar camera photogravhy of

mizzicns 122L-1 ard 172u-Z was adequately exposed.

- 10 -
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d, FHorizorn Cameras Exposure. The exposure of the horizorn cameras
was elsc commensurate with the scolar elevation, i.e., when the film
of the panorsmic cameras is of low density the horizors are alsc

of low density. '

e. DProcessing Sguipment. The film from both pancramic camera:z used
or. Migssion 102Lk-1 wes processed in Trenton processing mechines. On
Mission 102L.2, the film from the slave (aft) penorasmic camera was
processed in the Trenton and the film from the master (fwa@) in <he .
Vardle:zh. Trentcr. processing is familiesr to the community teceuse

i+ is *he vrocessing technique that has been used for several reers.
However, t:e Yaréleigh processor is a new concept of Jilm processing
ané wat usei operazicnelly for the first time on the master (5wi)
cemers record c¢f Missiorn 1024L-2.

3leign Processer. The Yardleigh is 2 frame-by-ITrame processor

3 +tc eocomplish immediate trocessing level changes withous

¢ ¢¥ & trenzitional period. Preocessing at the intermediate

? levele is sccomplished by developer suspended in visce:ze.

war, level is a spray development system identical o th=:

mtor zrocessing. After the primary stage o develotment,
jenzity of each frame is determined ty arn infrared scan-

ning uensitometer. That density then automatically dictates the

proper developing level for that frame. The following section, devoted
%o the processing of the panoramic cawera film of this mission, makes

speciel note of the differences in Yardleigh and Trenton processing.

g. The percentage of Film processed at each level of development was:

192421 102k -2
Tevelcprment _evel Master Siave Master Slave
Primary o) 0 15% 0.5%
Intermediaze 57% 28% 16% 22.5%
Tl L3% 724, 69% 7

Processing Level Changes:

wi) Camers, issieon 102L-1 - 37

f Camers, Missicrn 102L-1 - L1
™d) Camera, Mission 102L+2 - 355 (Yardleigh)
7)) Camere. Missicn 102L-2 - 30

- 11 =
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2, Yardleigh/Trenton Processing Analysis
The reason fcor processing the master (“wﬂ camera photography of
Miszicr 102L-2 in the Yardleigzh and the slave (&7t) camera pnotography
cf the same missiorn in the Trentorn was %tc estatlish & compariscr Tor
enzivzis., Because there are differences in the relaticnshivy 7 The
sciar position and the principle ray (look anzle) cf the cameras, a
cemparison of the film from the 2 panoremic cameras on Mission 122--2
must jerel relative =g the differences ir the Z cameras cn )
Mizzicrn 1 {tctn nrocessed ir the Trenton). The following graons
=n Terence:z in the tTrocessing of the 2 cameras on ToIn nelves
=7 .. The chart irndicstes the percentage ¢f film ir eack
TEEs rrocessed (8) 2zt the same level cf developmen=. /1) ore
_eve lotment difference (full-incermediate, pri mar“-intermediate}.
zni elz of develorment difference (rrimary-full). The percenzazs
o7 ez¢h camers pricessel at each develicoment level Iz indlicetel
' Ile the gZreYhns sugEest processing ifrends, ther mel Te Iinlice-
this misgion. Turther statisticsal erelysis is recesssry o
ong regariing the average coerat:cn c? the progessors.,  Ino
c¢f the graon, T s“u*ld consiier the process °F the Teri-
1 ari devistions from 1% 83 exeursicns from coptimum. This
e < orn tne fect thet the densitometry of the 2 processcrs is
‘d the Yerdleigh elters the process according to the dernsity
=% each ‘reme. The Trenton requires approximately LO feet of ilm to be

transported to accomplish arn entire change in process levels. Therefore,
~re processing changes of the Trenton must be compremised ty the everage
fersity of several frames.
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Observations from the Gravph,

1. On Mission 102--1, the processing level of the master {owad)
and the slave (aft) camers thotography was the sanme
precessing time.

I+ differed by one level of
f the processing time and 1t was differen: Ty

4 -

2, Op Missicrn 102--2, the film of the master camera {trocesses in L
~re Verileigr) wees vrocessed at the same level 2:¢ that of the slave camers
{cyspessei ir <he Trentcrn) during T3.2 percent cf the process. The process
level: fiffered z- cne iuring 20.5 percent of trne process anl s diference
=7 2 leve.s =< Trccess existed during 5.2 percent ¢l the processing Time.

%, Althecugh 2 different types of processcrs were uzed, the processing

s =7 the rcils ¢ 7iim were the same during 73.6 percent cf Mission

z Or. Migzisn 122--1, *he prccessing levels were <he sa=e on onll” Tz.3

r- cf tre missicrn, In crder to determine <he signilicarncze of Ihese

s, the same type cf analysis sheuld be conducted orn a futur mizsicr.

L. The vprocess level was identicel on boil rells of film on L tasses
c: Missizn 122s+«l. Three of these passes were trocessed at the full leve.

ané one st intermediate. On Mission 102k-2, tke film of both cameras was
processed continuocusly at the full level of development on 11 passes. Wrile
these figures alone tend to suggest that the Yardlelgh does not change the
orocess significantly, further analysis is necessary in order to establish
+he sigma limits of the values.

7. The follewing list denotes the orbits thet would heve a nearly
Ciar-ical traak. The dste 1s preserted here tc facilitate the reader:
ere.vris of vrecessing.

QFRIT
- - 1 - - -
N z : - : o
" s i 20 z 22 23
R L 3% ki 3" 38 2=
- < Z Tz °: S ==
. - <2 £3 70 !
=z =3 ok s 36 2=
.- - e 122 o 1c2 1723
_ll Llh LT 117 11° 114 1=
- 3 e 132 13F 13k 13c
R lur - 1k L= 152 1%k
s s M 122 147 1T
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Lo by Lp L3 LL 45 Lé
<6 57 58 59 60 €1 £2
7D 73 -l 75 7e 77 78
Rz 89 30 1 92 93 3L
104 125 10¢ 107 108 109 110
120 121 122 123 124 125 12¢
13% 137 132 133 1L3 1kl 1hp
iz i3 1l 135 156 157 152
162 169 172 171 17 173 17k
13

21

‘s

73

35

127

1L32
153

175

€. A further consideration involved in the evaluation of the processors
is the filter differences in the 2 casmeras. The “ollowing item describes th=
+ransmission of energy of each filter at verious wavelengths within the
electrcmagnetic spectrum.
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FIGURE 1. DESCRIPTION OF PHOTOGRAPHIC DATA

The data pertaining to photographs contained in this publiecation
are defined ss follows:

PASS: A pess is the overationzl vorztion ¢f zn orbitel revolutiorn.
A suffix D indicates that the photogravhy was acquired durirg the
descending portion, a suffix A indicates that the photography
was acquired during the ascending portien, and s suffix M
indicates that the vhotosravhy was acquired during = pass the*
inecludes both ascending and descending vortions. An additional
suffix E indicates that the pass was an engineerirng operation
or that & portion of the pass has been edited.

DATE CF PHOTOGEAPHY : The date of vphotoaraphy indicetes the day, -onth,
and year (@IT) that the photosraphy wes acquired.

UNIVEZSAL GEID COOFDINATES: These ccordira®es are included to loca*e
the iilustreted vhotogravhy wiithirn the vanoramic format,

NLARGEMENT FACTCF: The enlargement factor 1s incluied to indiczaie
the number of Giameters the original meterial has been enlarszed
in the photogrephic illustration.

GEOGRAPHIC COORDINATES: Thege coordinates are included to indicate
the latitude ard longitude of the panoramic formsat.

ALTITUDE: This meas
to the Hough EL
photography.

vrement iIs the verticzl distance “rom +he vehicle
lipsoid et the time of the acquisition of the

PITCH: Rotation of the camera sbout its transverse axis. Using
appropriate aercnautical terminology, positive readings indicate
nose=up attitude and negative readings indicate nose-down attitude,

ROLL: Rotation of the camera about its longitudinal axis. Using
appropriate aeronautical terminology, vositive readings indicete
left wing-up attitude and negative readings indicate right wing-up
attitude,
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YAW: FRotation of the camera about its vertical axis. Positive readings
indicate counterclockwise rotation when viewing the ground nadlr
from the vehicle-mounted camera in-flight,

TOCAL SUN TDME: This time is included to present to the viewer a
reslistic time of acquisition of the photography illustirated,

SOLAR ELEVATION: The solar elevation is the angular elevation of
the sur. above a plane tangent to the surface of the earth at tre
center of the panoramic format. A negative solar elevation
indicates that the surn is Tpelow the plane.

SOLAR AZIMUTH: The solar azimuth is the angular measurement of the
rays of the sun measured from <rue north in e clockwise directlorn.

TYPOSURE: The exposure is the duration of the photographic exposure
expressed irn & fractlor of a second and is computed from <h
scarn rate and slit width,

VIHICLE AZDLTHE: The vehicle azimuth is the engle of ground <rack
with respect to gecdetlce coordinates.

PROCESSING LEVEL: The processing level is pertinent to the referenced
frame and 1s extracted from the contractor's processing report.

- 26b -

Handiz Yia
P TP S

':Fe'f 'S‘EGR'E F_'R'H' f_" Control System Only



Handie Yia
L i 2 s 2ot 23 2
Castral System Only

]

(,

{
b
N

-

I )
- -—
wZTe T

- -

e, T e

LT TlimuTE Z
=

#Twmngpssirs
P 3 m :"'E"E

SEADOW TETATL

Ly
IS

- —

~OP-SECRET-RUFF— A

. e,

1=

PENTZFED BY INTEFMEDIATE/FULL PFOCESSING LIVEL-
TN PROCISSOE

P I S -

NE I m.8316 3 A8

FULL PROCISSING LEVEL -- vis-1I7ix

£.re * 2omparel

ntermediste Full) was initiated at rame
3 during the trensition period.

Handie Yia
~bgrertiE Ot E—
Centrel System Only



bl oA L LU~

Caatrel System Only ) Lt FI 2 FI 3
CAMETa + « s s + o« « = » s o o o o o « o+ « 173 172

PASS 4 o o « « s o s « s o « o =« « s » ¢« o« 103D 103D

TTAME. o+ o o « s s « s o o o o o o + « o« o 18 Aft 12 Fwd
Date of Photography. « « « + « « « » « . . 29 Sept 65 29 Sept 65
Universal Grid Coordinates . . . . . . . . 20.5 - 12 70.% - 13.5
Enlargement FACLOT . o + + + + & « + « » . 40X Lhox
Geographic Coordinates . . . « « . . . . . 45-54N 61-54E LS-52N 61-58E
Altitude (feet). . . « « v ¢ o « « + « . . 610,693 612,684
Camera Attitude:

PELCR & v v v v v s v e e e e e e e . . . =00°08" 00°13"
FOLL. v + o o o o o v o v o o o o« o« . 00%0 00°03"

YaW . . « + « » « o s = s s ¢« o s « & « o Not Determined Not Determined
Tocal Sun THmE . &+ & & & « & ¢ o o &+ « « « 1225 1225

Solar Elevation. . « + « « + o « & + « . . 41908 Lio11:

Solar Azimuth., « « « v 4+ + o « o « &« « « » 187 187

EXDOSUIE® « « o « o« o« o o o 4 o o o o o o+ o 1/185 sec 1/123 sec
Vehicle Azimuth. + « v o o « o « . . o . 168%12¢ 167957
Troceszing Level o 0 0 0 0w 0 e s v . . . Full Full

[ !
——cc— Approximate fhight direction A%ﬁ Approximate scan direction
o on photograph ; on photograph

Approximate location of photograpn in format. Negative viewed with emultsion Side down.

=] =—
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CEBMETB o s o o o e o o o + o o o ¢ o « + o 173 172
PESS o o ¢+ o « o o o o s & 2+ 2 4 4 4 4 o= . }OBD 532
FramE¢ . - . . . N . . . . s 0 - . * - . . DO Aft Sh :;'Jd

Date of Photography. . . « « « « « « . . . 29 Sept 65 29 Sept 5
Universal Grid Coordinates . . . . . . . . 20.T - 12.7 70.% - 13.k

Enlargement Factor . .+ « 4 4+ ¢ » « o« .« . o 20X 207
Geographi? Coordinates . . « « « « « « .« . 39535N 63-35E  39-33N £3-35%
A+itude (feet). « v v + « « - « .+ « « . . 593,005 599, 39
Camera Attitude: o R
PIiteh v v & v s 4 o 4 + s o+ + e & & . . 00738 -go~;3'
BOL e o o v 4 e e e e e e e e e e e . =00°15" 00°1%
YEW « ¢ + ¢ 2 o s ¢ « o & « « « s+ 4 2 o o Not Detercined Not Determined
Toczl Sun THmE o & v o o v 4 e e . oe ..o, 1221 1222
Solar E1evation. « .« o « o v o o o o . . . WTOOT h:’oaf'
Sclar Azimuth. o + ¢ o v+ v v o o o o . . . 1870 187°
TXDOSUTE + o « v o = o « o« o o o o « + « « 1/187 sec 1/125% sec
Vernicle AZimuth. « « o o « « « & + & « . . 163950' 143033
Trocessing Level o . . v . e e om0 e oo« o Full Faba i
: . .
_/’h\ i Approximate ftignt cuection At Foed Approximate scan direction
. on photograph on photograph

Approsimate tocation of photograph in format, Negative viewed with emyision sige aawn.

—
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camra . - L] L3 L) - - - - L] L] Ll L] . - - - - 173 lTh
P&SS - . . » L] 4 - » » . - . . . . - - . - 103D 103D
Frame. « « o o o o o « o« s o o o o« + « + o 48 AfL Lo Fwd

Date of Photography. . . . .+ . . . 29 Sept 65 29 Sept 65

Universal Grid Coordinstes . . « + « +« + « 19.5 - 11.9 T2 - 14,2
Enlargement Factor . . « « + o » « + « o . BOX Lox
Geographic Coordinates . . . « . . . o 41-23N 63-09E U1-22N 63-13E
Altitude (feet). . . . . « « « . . . . 601,212 602,771
Camera Attitude:

PILCh » v o « o v o s o+ o o o v & o+ o 00ChY! -00%22
BOLle » v o o o o o o o o o o o oo o+ =00°11"  00%6°

Yaw .« v & o 0 s u s s s e s e e « ¢ « + Not Determined Not Determined
Iocal Sun THIME . ¢ ¢ « = o o o » 2 » » = « 1231 1231

Solar Elevation. . . + « « o - s » « « » « 45925 L5007

Solar Azimuth. « « « « « « « « o o o « & » 191° 191°
EXDOSUTE o« « « o o o o o + o o« o o o « « « 1/186 1/123
Vehicle Azimuth. s e e e e e a e s e . 169025T 169°13"
Processing Level . . . 4 ¢ s s 4 o s ¢ » o Full Primary

. 1
; Approximate flight direction At Pt Approximate scan direction
‘ on photograph on photograph
Apptoximate location ot photograph in format. Negative viewed with emuision side down.
B s N L — ] + S
g - ~ L
]L "'""" .4 O N S e T - L/—\
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5. Physical Film Degrsdations

This section provides date pertaining tc physical film degredations
of this mission that are not directly attributed to camers operation.

a. Panoramic Cumeras. The light leaks, as descrived in the "Camera
Operation Section” of this text, are not solely camera induced. Becsause
the vehicle skin serves es the camera body, the light leaks must be con-
sidered as being a system anomaly as well as a camera-induced snomaly.
Pinholes, abrasions, and hendling marks are minor and intermittent through-
out the mission. The slave camera photography of passes 9D through 37D
contalns a row of small plus density marks. The marks are approximately
5.9 inch from the binery edge cf the film and appear each 2.35 inches slong
*he major axis. The density of the merks is such that they can be detected
cnly in low density, lcw contrast areas of the negative. The cause of the
enomaly is unknown. The gereral physical conditior of the film from beth
vanoremic cameras is good.

b. Stellar/Index Unit D-69/72/8L {Mission 1024-1). The film
recovered from both cameras of the stellar/index unit of Mission 102ka-l
is in good physicel ccndition (mincr pinhcles, abrasions, and handling
marks excepted).

c. Stellar Camera D-64/82/66 (Mission 102k-2). The extreme physical
destruction 1ncurred during the process of the stellar camera film of
Mission 1024k-2 makes an evalustion of subtle system-induced physical
degradation impossible.

d. TIndex Camers D-64/82/66 (Mission 1024-2). The generasl physical
quality of the index cemera film of Mission 102k-1 1s good. However,
there are random, comet-shaped minus density stresks on most frames after
frame 158. All of the streaks are parallel to the major axis of the film
but they follow no pettern of incidence. Thelr cause has not been deter-
mined.

- 27 -
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PART [l IMAGE QUALITY

1. Cefinitior of Fhotogradhi:z Interpretation (PI) Suitarility

PT suitsbility 15 an asseszsment of the irxfsrmation contert ¢ photo-
gphic reconnaissence mazerisl and i1ts intervreta®vility. A numrter c”
terrelated factors are involwved, such as the juality of ihe prez o:rannv,
<he extent of target coverage. scale, and weather limitations. Howev

~he furdamentzl criteris for amszsigring a FI sui<atility rating ma: te re-
auced to (a) the scope of the thotogravhic coverage and (b) the degree to
wricr & phoTosravric intervreter mar exiract uszelil ard reliatle Inform

-

<iorn “rem the material.

r i

DT guitariliss ratings sre: IZxeellent, Gecd, Tair, Poor, ani Trnuze-
erle, Theze ratings refer to the c¢verall interpretive value of the
Troteorathy citeirel from 2 cerzicilar rECﬁ:naﬂssa:ce missicr. Irdivwi-
3.el zarzet:s me” alsc te assigmed rI suitatilisy reftings. The sterniaris
+neT determine sszignment ¢f the verious ra gre:

The photoersrny 1s free aticng by camers wal-
“orotisrs or Trocessing faults snd westhe ions gre :avo*a:_e
snrcughout. The imagery conteins shary, ired edges ard ccrrer

with ne unusual distortions. Contrast is optimum and shadow detalls, as
well as details in the highligr% areas, are resdily detectable., Cbser-
vation of small objects and a kigh order of mensuration are mmde possible
by the consistently good quality of the photogravhy.

Good; The photography is relatively free ¢f degradations, or limiting
stmospheric conditions. ZEdges and corners are well defined. No unusual
iistorticns are present. Tetecwticr ang sccurese mensuration of :mall ct-

jects sre Teasitle, but to a lesser degree fthan in material rated as Zx-
celient.,

Fair: Degradation is present and the acuity of the photography is
less *han optimum. Edges and corners sre rot erisoly defined, and there
is loss of detail in shadow or highlight areas, Detection and identifi-
caticn of small objects are possibtle but accuracy of mensuration is lime
ited ty the fll-off in imege zuality and the less-than-cptimum contrast.

P:or' Camers-induced dJegreca<ions or weather limitations severely
reduce tne effectiveness of the vphotography. Lefinition of edges and
sorvers are rot well defired. Irly Zross terrein Jeatures and culture
mav te detected or identiflied end distortion of form may exist. Accur-

g*e merz rztion of evern larze ctlects is doubttful.
ia = -=. LDezradetitt I: photcsgravhy completely precludes detec-
i-rn, ifdertilicsticr, and mEnc.ret 1cr of ciltursl details.
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2. PI Suitability, Missions 1024-1 and 102L-2

The PI suitabllity of this mission is good. The photo interpreters
say the overall image quality 1s the best they have seen from this system
ir the past 12 months. Relatively good atmospheric conditions <hroughout
the mission seem to be the influencing factor in the PI s quality appraisal.

While the MIP rating of 85 has been common among recent missions, it
s a measure of only the best imagery of the mizsion. However, missions
J2L-1 and 102L-2 have more imagery of approximately that same guality level.

The photo interpreters report contains some derogatory commen+s asbout
the phctography exposed at low solar elevations., However, the film
footage exposed at these lower solar elevations 1s not excessive. The
crbital vparameters and the launch time are, by nature, & compromise and
therelcre will provide more favorable photographic conditions in some
varts of the world thar in others.

detgiled study of the imagery produced by both cameras reveals no
ig=ent dilflerence in image quality, although on most frames the slave
) camera photography 1s slightly better than that of the master ({<wd)

The Yasrdleigh processor processes each frame according to the
ninimum density of that frame. Because the maximum density of the frame
is not considered in the processing level decision, the maximum density
ereas cf the film processed 1n the Yardleigh tend to oscillate from one
{rame to the next. The positives that the photo interpreters view sre
trinted according to the average density of the pass or part. As s resul<,
tne dengity difference between adjiacent frames processed at different
develorment levels is exaggersted. When the interpreter recognizes this
as veing the degrading fact, he asks for a special print of the area and
the degrading factor 1s eliminated. The loss, then, is mainly in time.

The film vrocessing contractor recognizes the loss of informasziorn
incurred by printing film processed in the Yardleigh at an average level.
Tc circumvent the protlem, the processing contracter is developing a
Trame-ty-‘rame prirter. The protlem was anticipeted early in the Yard-
leighr developmernt, and the printer is well on its way to becoming opera-
tionsal.

Ixcept for the oobvious changes in density level, the PI's said they

2 tell nc difference irn imagery processed in the Yardleigh compered

rat processed in the Trenton. The comparison generated by this

lor 3id rot provide & good comparison for analysis. The difrference

ne relationship of the solar position and the principal ray encourteresd

-

[T S s |
1 46 ) )
(" lr) (0 (=
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by the 2 cameras at any given geographic coordinate precludes a deter-
mination of the sole effects of processing.

The lack of useable stellar photography on the second part of the
mission lowers the confidence level of the attitude data and thereby
effects the mensural activities of Mission 1024-2. While the con‘ugate
lmagery method of ettitude reduction is acceptable, it is not idesl.

Special prints or additional coples designed to minimize the density
difference o7 the original negatives vere made on 35 parts of this missior --
15 on part 1 and 20 on part 2. These figures indicate only the parts which
were recognized as being of excessive latitude prior to the initial print-
ing. Several more parts were individually printed as the photo irterpreters’
demands required.

The micro-densitometry accomplished by the processing contracter
vroduced the following average resolution figures:

Mission 102L-1: 91.6 1/mm
Mission 102L-2: 94.1 1/mm

The standard Zeviation of the samples traced or Mission 102L-1 was 13.L
1/mm and on 102k-2 was 18.2 1/mm.

3. Stellar Reduction Study

A. Mission 1024-1: Four hundred and one stellar frames were sub-
mitted for reduction. However, the last frame of the mission was fogged
and was not used for attitude determination. Although flare degrades
aporoximately 10 vercent of each frame, it did not significantly affect
the reduction process. The stellar images are large and the contrast is
good. However, the images were not definite points tut elongated sumears
(See Part I, section 5). A report 1s being compiled on the affect of
indistinct stellar images relative to various comparator operators.
Mission 1024 will be the basis for the report which will be made available
to the intelligence community.

B. Mission 102L-2. The stellar film of Mission 102L-2 was rot used
for attitude determination (See Part I., section 6).

L, Resolution Targets

Eight resolution target complexes were photographed during Mission
1024, The following pages indicate the geographlc location of each complex.
The location of each target within the photography is listed together with
the parasmeters influencing the image quality.

- 30 -
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~ RESOLUTION TARGET DATA

Location
Target:
Type
Camersa
Pass
Frame
Universal Grid Cocordinate
Date of Photography
Gecgraphic Coordinate
Vehicle Altitude (£t)
Vehicle Azimuth
Camera:
Piteh
Roll
Yaw
Local Sun Time
Solar Elevation
Solar Azimuth
Exposure
Fesolution = Original Negetive:
Flight Direztion
Scan Direction
Resolution - Second Generation Positive:
Flight Direction
Secan Direction

-3l -

Lunken Airfield

Medium Contrast "T" Bar (portstls)

172 (Master, Fwd)
L6D (Mission 102Lk-1)
5

Xs7.8 - Y12.2

25 Sept 65

39-00N - 3kL-saw
624,184

169947

0026
-00%07"
00°33"
1312
L4955
206°
1/122 sec

120"
(Not Resclved)

iz2'o"
(Not Resolved)

Kangle ¥ia
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Location Lunken Airfield
Target:
Type Portable Medium Cortrast "T" Bar
Camera 173 (Slave-Aft)
Pass LED {(Mission 1024-1)
Frame 11
Universal Grid Coordinate X32.7 - Y12.6
Dete of Photography 25 Sept €5
Geographic Coordinate 39-02N 84.55W
Vehicle Attitude (£t) 621,599
Vehicle Azimuth 169958
Camera:
Pitch -00°19"
Foll 00°06"
Yaw -00%26"
Tocal Sun Time 1312
Scler Zlevation LECSL
Solar Azimuth 206°
Ixposure 1/120 sec
Tesoluticn - Second Geéneration Positive:
Tlight Direction 16"
Secan Direction 12°'

Rangie Y12

~Frrent=kHdt -
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Location
Target:

Type

Camers

Pass

Frame
Universal Grid Coordinate
Date of Photography
Geogravhic Coordinate
Vehicle Altitude (ft)
Vehicle Azimuth
Camers:

Piteh

Roll

Yaw
Local Sun Time

Sclar FElevation
Solar Azimuth
Exposure
“esolution - Original Negative:

rlight Direction

Scarn Direction

Tesolution - Second Generation Positive:

Flight Direction
Scan Direction

Wright-Patterson AFB

Fixed Site

173 (Slave-Aft)

46D (Mission 102L-1)
-

X21.6 - Yi3.3

25 Sept 65

39-39N 85-03W
623,411

169951 '

00°23"
00P0T"
-00°32"
1305
85003"
203°
1/181 sec

Kot Resolved
Not Resolved

Not Resolved
Not Resolved

Note: Not covered by master (fwd) camera photography.
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Iocation
Target:
Type

Camera

Pass

Frame
Universsl Grid Coordinsate
Date of Photography
Gecgraphic Cocrdinate
Vehicle Altitude (£t
Vehicle Azimuth

Camera:

Pitch

Fecll

Yaw
Local Sun Time
Solar Elevation

Solar Azimuth
Ixposure
Fesclution - Criginal Negatlve:
Tlight Directicn

Scan Direction

Resolution - Seccnd Generation Positive:

¥light Direction
Scan Direction

Ganado Airfileld

Portatle. Medium Contrast "TV
Bar (See 1llustretiorn, Page LS)
174 (Master-Fwd)

630 (Mission 1024-1)

20

XL 8 - 14,0

26 Sept €3

35-39N 109-25W

606,743

170%29

00%20"
-00°05"
-00°0¢
1300
SO00E
203°
1/121 sec

T
T[OH
8'0"
qu!f

Ncte: Not covered by slave (aft) camera photograohy.
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Location
Target

Type

Camera

Pass

Trame

riversal Grid Coordinate
Date cf Photography
Jeogravhic Cocrdinate
Vehicle Altitude (ft)
Verhicle Azimuth
Camera:

Piter

=cli

Yaw

Loeal Sun Time

Solar Elevation
Szlar Azimuth
Ixposure

Fesolution -~ Original Negative:

Tlight Direction

Scan Direction

Resolution - Second Generation Positive:

Flight Direction
Secan Direction

Indian Springs, Nevads

Fixed Site

174 (Master-Fwd)

111D (Missior 102L-2)
2

¥B0.0 - Y13.2

29 Sept 65

36-26N 116-Lsw
592,277

170720

-00°10"

00009 '

Not Determined
1233

Not EFesolved

Not Resolved
Not Resclved
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Tocation
Target:

Type

Camersa

Pass

Frame
miversal Grid Coordinate
Zate ¢ Photography
Geographic Coordinate
Venicie Altitude (ft)

ir 4 ; 3 el
Jehicle Azimuth

) Ut
0

't

Flight Direction
Scan Direction

© -~ Criginal Negative:

Resclution - Second Generatlon Positive:

Flight Direction
Scan Direction

Tote:

-3 -

Indier Sorings, Nevads

Fixed Site
173 (Slave-Aft)

111D {Missiorn 102L4-2)
12

X10.0 - Y1ll.2

29 Sept £

36-26N 116-L8w
5915268

170°30°

00C1k "

-00%2¢ !

Not Determined
1232

52003"

1392°

1/186 sec

Not Eesolved
Not Resolved

Net Resolved
Not Resclwved

Target image is very near the bonus area of the frame.
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Location
Target:

Type

Camera

Pass

rrame

Uriversal Srii Z-:r-1. :-=
Date of Photeoarszci.
Geographic Coordinate

Vehicle Al%itude(s%
Vehicle Azimuth
Camera:

Piten

Yaw
Local Surn Time
Sclar Elevsticn
Sclar Azimuih
Ixposure

—TOR-SECRET-RUFF~ AN
bl AQR ELGA-DIGFEM—

Tesolution - Origiral Negative:

T 4 =+ T

Tlight Tirecticrn

Sean Direction

Tescluticrn - Seccrd Seneraeticr. Positive:

Flight Directicn
Scan Direction

- 37 -

Pahrump, Nevada

Tixed Site
172 {Master-Fwd)
111D (Mission 102L-2)

{1

O

Pl R

2% Sent

(FT]
[0
i
(@]
o
=
H

- 14 an = k2O
TAND YYD O

[RelAY

ny
1Y)

Not Resolved
Not Resolved
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Location Pahrump, Nevada
Target:
Type Fixed Site
Camera 173 (Slave-Aft)
Pass 1110 (Mission 102L-2)
Frame 1L
Universal Grid Coordinate wh,2 - Y10.4
Date of Fhotography 29 Sept 65
Geographic Coordinate 36-08N 1156-L4wW
Vehicle Altitude (ft) 590,930
Vehicle Azimuth 1700337
Camera:
Pitch QoC17!’
Foll -00°08"
Yaw Not Determined
Local Sun Time 1232
Sclar Elevation 50%20°
Sclar Azimuth 192¢
Exposure 1/18€ sec
Fesclution - Original Negative:
Flight Direction Not Eesolved
Scar. Direction 22"
Resolution - Second Generation Positive:
Flight Direction Not Resolved
Scan Direction Not Resclved
- 38 -
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Location Edwards, AFB
Target:
Type Portable. Medium Ccrnirast "T"
Sar (See illustration, Page LS)
Camers 172 (Master-Fuwd)
Pasz 127D (Mission 122L-2)
Frame -
Universal Grid Coordirete X£3.5 - ¥9.3
Date of Photography 30 Sept ©5
Geographic Ccordinate 3L-L7N 118-28w
Vehicle Altitude (#t) 388 087
Vekicle Azimuth 172%33%
Camera:
Pitch 20%03°
Foll ' 20913
Yaw 20528
Tzeal Sun Time 1222
Sclar Elevation =157
S-lar Azimuth BRERES
Exvosure 1/123 sec
Fezrlution - Criginsl lVegative:
¥lizht Direction Not Fescived
Scarn Directicrn Not Resclved
Resclution - Second Generation Pesitive:
Flight Direction Not Resolved
Scan Direction Not Resolved

Nete: Fixed sites also covered in the immediate vicinity.

- 39 -
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Location
Target:
Tyve

Camera

Pass

Frame
Universel Griz Coordinate
Date of Photcoraphy
Gecegravhic Ccordinate
Vehicle Al<itude (£+)
Vehicle Azimuth

Camers:

282 Sun Tim
lar Ei=svation
lar Azimuth
Tosure

Uy 1
QO v O

1

- Criginel Negative
Flight DTirecticn

Scarn Directiorn

gk
1
o
O
Pt
13

¢

t
=

Resolution - Second Generatlon Positive:

Flight Direction
Scan Directicon

Edwards AR

Portable, Medium Contrast

Bar (See illustration, Page -5)
172 {Master-Fwad)

1270 {Missier 122L-2

Not Tesgplw=2d
Not EResolved

Not Resolwved
Not Resolved
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Location Edwards AFB

Target:
Type Portetle. Medium Contrast "T"

Bar (See illustration, Page 45)

Camera 173 (Sleve-A~t)

Pass 127D {Missior 102L.2)
Frame i3

Universal Grid Coordinate XPE,E . Yih,L

Date of Photography 30 Sept =5

Geogravhic Coordinate 3L.LEN 218-31W
Vehicle Altitude {9« 587,512

Vehicle Azimuth 175912

Camers:
Pitch -20°25"
Foll -00F ¢

Yaw =200

TLocal Sun Time 122k

Sclar Elevation SO L

Sclar Azimuth 1619

Exvosure 1/122 gen

Tespluticn - Criginel Negative:
Flight Directicn

Scan Direction

Resolution - Second Generatlion Positive:
Flight Directicn 12'0"

Scan Direction 12'g"

-
(4R 1V]

o

Note: Better ground resolution on the posltive in the scan direction.

- 4] -
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Location
Target:
Type

Camera

Pass

Frame
Universal Grid Coordinate
Date of Photogravhy
Geographie Coordinate
Vehicle Altitude (ft)
Vehicle Azimuth
Camera:

Pitch

Roll

Yaw

Local Sun Time

Solar Elevation
Solsr Azimuth

Exposure

—FOP-SECRET-RUFF O
L bR ORNHGN-DIFEAM—

Resolution - Original Negative:

Flight Direction
Scan Direction

Resolution - Second Generation Poslitive:

Flight Direction
Scan Direction

- ko o

Philipsburgh, Kansas

Portable, Medium Contrast "T"
Ber (See illustration Page L45)
174 (Mester-Fwd)

142D (Mission 102L4-2)

7
X32.4k-Y1k.5

1 Oct 65
39-45N 98-50W
590, 058
169936

00°09 "
00%2"
-00°1h
1212
hEO3h !
184°

1/123 sec

16.0"
120"

16'0"
12 10!!
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Location Philipsburgh, Kansas
Target: .
Type Porteble, Medium Contrast "T"
Bar (See illustration, Page L45)
Camera 173 (Slave - Aft)
Pass : 142D (Mission 102L-2)
Frame 12
Universal Grid Coordinate ¥X58.3 - Y1bh.T
Date of Photography 1 Oect 65
Geographic Coordinate 39-54N 98-55W
Vehicle Altitude (£t) 5896h19 ‘
Vehicle Azimuth 169°46"
Camera:
Pitch -00°05"
Roll -00°02"
Yaw 20021
Local Sun Time 1208
Solar Elevation _ LEC2g !
Solar Azimuth . 184°
Exposure 1/123 sec
Resolution - Criginal Negative:
Flight Direction ‘ 8rov
Scan Direction 127"
Resclution - Second Generation Positive:
Flight Direction gto"
Scan Direction 120"
- b3 -
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MEDIUM CONTRAST "T" BAR TARGET
(Aspect Ratio 5:1)

The medium contrast "T" bar target consists of 2 legs each 327 feet
long. BEach leg is broken down into 8 separate panels for easy handling.

The pattern consists of 21 bar triplets renging from an 8-foot bar
group to a 6-inch bar group. The 2 largest bar groups are 8§ feet and 6
feet respectively. The remaining bar groups range from 4 feet to 6 inches
decreasing by the (6 \/2 )} sixth root of 2.

Each ber group consists of 3 black bars and 2 grey bars. Each group-
ing is separated by e grey patch equesl to twice the width of the black bar
element of the succeeding smaller grouping. Bar dimensions, length and
width, conform to the aspect ratic as defined in Mil Std 150A. i.e., the
length of the bar will equal 5 times the width of the bar.

The reflectance values of the black bars and grey background are k4
rercent and 37 percent respectively. FEach panel has a minimum of 2 feet
of grey material as a border,.

Two targets have heen fabricated and are located at Dayton, Ohio
(Alr Mobile) and Tucson, Arizona (Ground Mobile). Instrumentetion and
operation will be carried out according to normal CORN operational pro-
cedures.

- 4h -
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. “T" BAR TARGET

C—— 1 7

SAME AS OTHER LEG

LEGS ARE PERPENDICULAR
TO EACH OTHER

4

1 FT.GROUND RESCLUTION
PANEL §

PANEL 5

PANEL 4

PANEL 3

AZIMUTH

327 FT.
PANEL 2

MAPMDIOMO
"l

<

PANEL 1

PANEL Bt

PANEL A1

16 FT. GROUND RESOLUTION Y

|-1— 2 FT. EDSE

NEPrZ u-§33%4 12 48

Handle Yia
=Fabent-KEHOLE

—.FGP"SEER'ET_RHFF_ 7 Contrul System Only



s b g o o
Contral System Only

Handie Vi —FOP-SEERET-RUFF- L
N O-FORP G-I N

BAR DIMENSIONS - MEDIUOM CONTRAST BAR TARGET

Bar Group No. Width Length
1 Panel Al 8 rt. 4o ft.
2 Panel Bl 6 ft. - 30 ft.
3 L . 20 ft.
Panel 1
. 3ft. 6.75 in. 17 f£. 9.750
-7 3 ft. 2.125 in. 15 ft. 10.625
Panel 2
_6) 2 ft. 9.937 in. 14 ft. 1.6875
B o ft. 6.25 in. 12 ft. 7.250
Panel 3
_8l 2 ft. 2.937 in. 11 ft. 2.6875
‘2 ft. 10 ft.
10} Panel 4 1l ft. 9.375 in. 8 ft. 10.875
1 ft. T7.06 in 7 ft. 1l1.3125
12 1 ft. S in 7 f£. 1.000
13| Panel 5 1 ft. 3.125 in 6 ft. 3.625
1k 1 ft. 1.5 in. 5 ft. T.500
™ 1 ft. 5 ft.
13 10.687 in L ££. 5.4375
1~ 9.5 1in. 3 ft. 11.500
12| Panel 6 8.5 in. 3 ft. 6.500
= T7.562 in. 3 ft. 0.8125
2n 6.75 in. 2 ft. 9.750
21 6.0 in. 2 ft. 6.000
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FIGURE 8.

—FOP-SECRET-RUFF- S

BEST RESOLUTION TARGET IMAGERY OF THIS MISSION

Note: Not covered by the slave {aft) camera.

NPIC K-8322 (3/68)
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Camera. . + « o « » 172

PASS. = « « + « « o o o o o 63D

Frame . . o« + o o o o « o & .20 Fwd

Date of Photography . . . 26 Sept 65
Universal Grid Cocrdinates. 4.8 - 1k.0
Enlargement Factor. . . . . hox
Geographic Coordinates. 35-39N 109-28W
Altitude (feet) . . . . . . 606,743

Camera Attitude:
Pitch. « ¢+ v ¢ 4 v ¢« o « o« . . 00920’ -
ROIL &+ 4 v o v s o o o o« o « o =0°05'
YaW o v o o v h e e e e e e . . =0P06"
Tocal Sun THme. « « « + + « = + o 1300 ;
Solar Elevation . « « « » « « . . 50905’
Solar Azimuth . . . . . . . . . . 204°
FXPOSUT€. o o o o « ¢ « o » o o« « 1/123 sec
Vehicle Azimuth . » « . . . . . . 170929
Processing level, . . . . . . Intermediate

Appraximate location of photogeaph in format. Negative viewed with emulsion side down.

o 4z

o, i
Vs
A_é_ Approximate fiight direction ' Approximate scan direction
p " on photograph on photograph
]
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S. Definition of Mission Information Potential (MIP)

The MIP ic an artitrary number, not limited ty terminal velues,
which 1s subjectively asslgned to the panoramic photogravhy ¢f & mission
and which compares it to the other missions. It is meant tc be a measure
0f the camera’s maximum capavility for recording Information, discounting
ziverse atmespheric cenditions, minimum solar elevations, camers ms_func-
tions, or other Zactors which reduce the quality of the photograrphy.

The MIP is based on the best photography found in & mission, even
though the photography may be limited to a few frames. Since these .
frgres are considered to be the best in the mission, they do nct iniicate
t-e overall success, average quality, or general interpretability cf the

rhotography.

Criteria for selecticn of the MIF frame:

a. Zliminste all portions of the mission affected by system
malfuncticns,

b. Select frames vhich are free of c¢louds or stmosprneric at-
tenuaticn.

¢, Eliminate the 7irst 10 frames and last frame of a pass be-
caase tnese may te allected by incorrect scan speed.

d, Select Zrames that are in a continuous strip of approximately
10 cloud-free frames because cloud shadows from weather fronts are
cast for great distances.

e. Deterwine from the horizon cameras that the panoramic
vhotography is not affected by apparent vehicle perturbations.

f. Select targets that are near the center of the format and
on frames as close as possitle tc perigee for scale purposes and to
eliminate otliguity.

£. Select frames having near optimum solar elevation.

h. Select a high-contrast taerget (preferably an airfield) and
compare the target to a previous mission which has been given an
MIP rating.
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6. MIP, Mission 1024-1 S

The MIP rating of Mission 1024-1 is 85. The MIP frame of this mission,
selected according to the criteria set forth in item S of this section, is
frame 67, pass 9D aft. The quality of this frame is equal to the best of
the mission and is approximetely equal to the best of the last several
missions. However, the quality of more photography of this mission is
equal to the MIP frame than on most missions. The presence of more then
normal high quality photography is attributed to the low percentage of
cloud cover on this mission and the high percentage of film exposed in
polar air masses. (It has been established that polar air masses offer
less atmospheric attenuation).

T. MIP, Mission 1024-2

The image quality of Mission 102L-2 is approximstely equal to that
of Mission 1024-1. Hence, the MIP rating of this mission is also 85. The
frame selected as the MIP frame is freme 15, pass 143D (aft). As in
Mission 102L-1, the image quality of a large percentage of the mission is
equal toc the frame selected as the MIF.

- k8o
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FIGURE 9. MIP FRAME, MISSION 1024-1 -- MIP RATING 85
The quality of this photography is equal to the best of the mission.

FIGURE 10. COMPARABLE COVERAGE FROM THE FORWARD-LOOKING (MASTER) CAMERA

NPIC K-6323 (3/88) NPIC K.-53 24 (3/66!)
- 48a -
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CAMETE « « « + o o o o o + s ¢ o « o o+ + 173 . 172
Pass ¢ s = o+ 4 o o o s o s ¢« 4« s s s+ s s « 9D aD
Frame. « « o+ s o o o « o o o o v + o « « . 67 At 61 Fwd
Date of Photography. « ¢ ¢ « « = « « « . . 23 Sept 65 23 Sept 65
Universal Grid Coordinates . . « . . . . . 59 - 10.6 31.6 - 14,1
Enlargement Factor . « . + « v + v &« « o , 20X 20X
Geographic Coordinates » . . . . . . . . . 4G-52N 31-05E L9-51N 31-09E
Altitude (feet). « o « + ¢ ¢« 4 « « « . . 693,372 698,027
Camera Attitude:

PLtCh « « o o « o o o o » o o o o o« o« . 008" . -00%02"
ROLle o « v ¢ o ¢ v ¢ o o o o « o . . -00%6"' 00206

YAW ¢ o o o o o o o s 0 o 0 6 o o o o o . =00°6" 00%29'
Iocal Sun THme . ¢« .+ « + & & « + + &+ = « . 1309 1309

Solar Elevation. « « « « « « o« « « o « o . 37°21' 37022
Solar Azimuthe « o o o ¢ o o o 5 « » « « o 203° 203°
EXDOSUTE + o o s ¢ o s « s « s o« « « » » . 1/166 sec l/l%l sec
Vehicle Azimuth. + . « + o o o o o = « . « 166955¢ 166°33"
Processing Inevel . « . . ¢ v ¢« & « v o+ « - Full Full

[
‘ Approximate flight direction Aft Fwd Approximate scan direction
on photograph on photograph

Approximate location of photograph in format, Negative viewed with emulsion side down,

I N N 1

- 48 -

Handin Via
S n -

—JOR-SECREFRUH— Contrel System Only



8
§
&
3
S

Hondle Via

Control System Only




Handle Yia
TP =
Contral System Only

l"'lundle Vg
B o e

Contral System Oniy




-1 T FOP-SECRET-RUFF- AN

i Contrsl System Oaly

FIGURE 1l1. MIP FRAME, MISSION 1024-2 -- MIP RATING 85
The quality of this imagery is equal to the best of the mission.

FIGURE 12, COMFARABLE COVERAGE FROM THE FORWARD-LOOKING (MASTER)
CAMERA

NFIC K-832% 13.68) NPIC K-6326 {3/68)
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CBMETE « « = + + « » o o o o 2 o o + « o « 173
PASS + o ¢ « » o « o s s o s + s o « o « o D143
Frame. » + « o = o o o + + o o s ¢ » « o « 15 Aft
Date of Photography. « « « + ¢« v+ o « « » « 1 Oct 65
Universal Grid Coordinates . . » « . « . . 34.6 - 1k.,2
Enlargement Factor . . . . . . . e o . . 20X
Geographic Coordinates . . . . . « « . 37-24N 120-59W
Altitude (feet). . . . . . . . .. .. . . 587,864
Camera Attitude:

PIBCh + o o ¢ o o « o o s o o o o « « . . =00%8"

ROLL. o o = o o ¢ o« o o« s + o s o « o o «» =00°06"

YaW « o o « o « s v o « o o o o « = » « . 00%O0"'
Iocal Sun e . . + . + ¢« « o e« o« + 1211
Solar Elevatlon. + « . « v & « « « &« . . . k8953
Solar Azimuth. . . . . . . 4 &4 o & +» o . o 184°
Vehicle Azimuth. . . . . . v 4 « o 4« + . « 1/186
Processing Ievel , , . . . + « « . . . Full

%

on photograph

Apptoximate flight direction

FIGURE 12

172

D143

9 Fwd

1 Qet 65

55 = 6.5

20X

37-24N 120-55W
588,401

00°10"
00°909!
00°06
1211
48950
184°
1/123
Full

Aft Fwd Approximate scan direction
on photograph

Approximate ocation of photograph in format. Negative viewed with emulsion side down.
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Cantro) System Only APPENDIX B. MICROBENSITOMETRY

1. Edge Spread Function

The spread function is obtained from microdensitometer edge traces to
provide an objective measure of the image quality in mission photography.
The spread function curve represents a summation of the separate elements
of the photographic system. By taking the Fourler Transform of the spread
function, the modulation transfer function of the system is obtained.

To satisfy the desire tc express image quality in terms of a value,
& single number is deitermined from the spread function curve by measuring
its width at 50 percent amplitude. This width 1s expressed as a micron
distance in image spece and may be converted to a distence on the ground.
On domestic pasases, where 3-bar resoclution targets have been available the
ground distance determined from edge trace analysis and from the targets
has been found to be comparable.

The microdensitometric analysis of edges in the image requires that
the object edge fulfill the conditions of a unit step function, i.e.,
exist for an apprecieble distance at a fixed brightness level and change
abruptly to a rew level which exists for an appreciable distance. This
requirement is usually achieved by rooftops of buildings in large-scale
vhotography and aircraft runways or taxiways in small-scale photography.

The mission is examined to determine the MIP frame (Mission Informa-
tion Potential) which 1s a subjective selection of the best photography.
Straight edges in this imagery meeting the criteria of a step function
for a length of at least 120 mlicrons are selected for scanning with the
microdensitometer.

™e microdensitometer used for the traces in this report i1s located
at the SPPL facility. The location of the traces was directed by reypre-
sentatives from NPIC. The instrument is the Mann-Data Micro-Analyzer used
with an effective slit of one micron by 80 microns. A scan speed of 0.05
m/minute end a chart speed of U4 inches/minute was used for a recording
to specimen expansion of 2032:1. One inch on the recording equsls 12.5
microns on the specimen. The traces produced represent a plot of deflec-
tion versus distance. 'The deflection of the pen is essentislly linear
with density and the horizontal lines on the chart numbered 1 to 7 equal
0 to 3.0 density. At the same time the traces were made, the electronic
output signals from the instrument were digitized as density values and
recorded on paper tape for direct analysis by an IEM 1710 computer.

-52 -

Handle Via
wSelent-REOEE-

R -:FG'P-SEER'H—RU'H:‘ Controif System Oaly



~Sotont-REHkE~
Cenire! Sysiem Oaly

In the table on the next page the following computer outputs are
listed for each edge traced: The 50 percent amplitude width of the
Line Spread Function in mlcrons, the reclprocal of the 50 percent width
in millimeters, and the intersection point of the modulation transfer
curve and the eerial image modulation curve. The procedure used in
the derivation of these velues is described in the SPPL Technical
Report No. 101-31 {page 79-82). The edge orientation angle is determined
in the microdensitometer and is O° when the edge is parallel to the major
axis of the film and 90° when the edge 1s perpendicular to the major axis
of the film.

e v FOP-SECRET-RURF— [ ]

The edge traces were made on the original negative of this mission.
The imagery traced is contained in the MIP frames of Missions 102k-1 and
102k -2,

- 53 -
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SUMMARY TABLE OF EDGE TRACES

Trace Pass 504 Width 1000/50% | MTF/AIM Edge
Number Frame In Microns wWidth Intersect Orientation
1 46D/011 Aft 12.3 81 Th 147.4°
2 46D/011 Aft 11.0 9l 90 58.0°
3 143D/015 Aft 9.4 106 108 118.4°
L 143D/015 Aft 10.5 9l 98 20.0°
- 54 -
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FIGURE 13. MICRODENSITOMETRY PANEL TRACED FOR EDGE ANALYSIS

See microdensitometry data, APPENDIX B.

NPIC K-8333 (3/68)
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FIGURE 13

COMET'E « « « « o o » ¢ o = s o « ¢ 173

PASS « « o o ¢ « o o o o o« « » o o 46D

Frame. + « « « o o« o o s o « » » o 11 Aft

Date of Photography. ¢ « « « + « . 25 Sept 65
Universal Grid Coordinates . . . . 32.7 - 12.6
Frlargement Factor . . « « « « . o 40X
Geographic Coordinates . . . . . . 39-02N 8L-55W
Altitude (feet)., . + ¢« « » « « . . 621,599
Camera Attitude:

PIteh « o o « o o o o o ¢ « + « o =00°19"
ROLLle ¢ « o o « o« o o o + o + « o 00°06"
TEW o o o o o o o o o o « o o o o =00°26"
Iocal Sun Time . + « « « « « « » o 1306
Solar Flevatiof. « o o « « o + o « 46953"
Solar Azimuth. o o o « o « « « o« . 201°
EXPOSUT'E + o s « o « o o o o o o « 1/183

Vehicle Azimuth. + « o « o « . » o 169958"
Procesging Level . . . . . . « . . Full

N
[ Approximate flight dJirection Approximate scan direction
_ . on photograph i on photograph

- Approximate location of photograph in format. Negative viewed with emulision side down.

——— ,_'..._| r\’; A A 'E—K] .I-[_;
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APPENDIX C. DENSITY READINGS

The following density readings were measured on the stellsr camers
film of Mission 1024-1., They were made with a McBeth Quantalog Densi-
tometer, Model EP 1000, with an ET20 attachment and a 0.5 mm aperture.
They are presented here in the interest of analysis. Because the stellar

- film of Mission 1024-2 ¥~ chemically fogged, deneity readings of it were
not recorded.
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APPENDIX D. CLOUD COYER ANALYSIS

1. Introduction

This study represents a statistical analysis of the cloud cover on
the photography of Mission 1024-2. The basis of this study is the cloud
cover data for each guarter segment of every individual frame of photog-
raphy. The data 1s obtained by analysts specifically trained in estimating
cloud cover by designated categories.

Five cloud categories have been formulated for use in this photography
(Reference, Teble 1). These categories allow for the wide latitude of
cloud cover conditions commonly found on & frame of this photography. Note
in Table 1 that a mean cloud percentage value has been calculated for each
category for use in determining e combined cloud cover rercentage for all
operational passes of the mission.

The occurrence of each cloud category within an operational pess is
expressed as & percentage of 100 and sppears in Table 2. Each percentsage
is & ratio of the number of occurrences of a given cloud cover category
to the total number of cloud observations in a photo pass. For example:
if the number of category 1 cccurrences in & given pass is 20C out of a
total of 1000 (250 frames x L quarters), &l]l categories combined, then
20 percent of the pass would be classed as category 1.

Also a cloud cover percentage per pass is included in the last
column of Table 2 under "Cloud Cover % Per Pass". This value is deter-
mined by the summation of the products of category percentage in each
pass and the mean cloud percentage for that category as established in
Table 1. For example: if it is determined that the following percentages
exist in a given pass:

20% Category 1
15% Category 2
30% Category 3
25% Category 4
10% Category 5

Then, by using the mean cloud percentage established in Table 1
the following computations are made:

0.20 x 5.0 = 1.00%
0.15 x 17.5 = 2.63%
0.30 x 38.0 = 11.4L0%
0.25 x 75.0 = 18.75%
0.10 x 100.0 =

10.
53-"&
Hence, L3.8 percent of this pass is cloud covered.

- 61 -

Handle Via
bbb E -

—'FGP"&EERE‘F'R'U'FF' Contral System Osly



Nandle Via
REUTIR o
Contrel System Only

TABLE 1

CLOUD COVER CATEGORIES

Category Percent of Mean Cloud
Number Cloud Cover Description Percentage
1 Less than 10% Clear 5%

2 10% - 25% Small Scattered 17.5%

Clouds
3 26% - 50% Large Scattered 38%
Clouds
4 51% - 99% Broken or Connected 75%
Clouds
5 100% Complete Overcast 100%
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Cloud Cover Data, Mission 1024

2e

Mission 1024.1

Cloud Cover

4 Per Pass

Pass

Number
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*fverage percentage by category for mission.
*#(verall mission cloud cover percentage.
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Mission 1024-2

Cloud Cover

% Per Psss

Pass

Number
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APPROXIMATE TRACK OF MISSION 1024-2, 28 SEPTEMBER - 2 OCTOBER 1965 OVER AFRICA.
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