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SYNOPSIS

Leunching of Mission 1028 (J-26) occurred at 21067 on 24 Decexter 1965.
Recovery of both SRV's (Satellite Re-entry Vehicles) was achieved ty air
cateh -- the first at 00152 on 30 December 1965, and the second at 23257
on 2 January 1966. The mission accomplished 57 operational, 11 domestic,
and 9 engineering passes.

Both panoramic and stellar cameras functioned properly throughcut the
mission. The index camera on the 7irst phase of the mission (102£-1) was
also operational throughout its portion of the mission. The shutter of the
index camera employed in the second phase (1028-2) Jailed to close on ‘rame
1} and remained cpen throughout the mission. Therefore, no usable irndex
photography was obtained on the second half of the mission. The forward
panoramic camera was subject to intermittent failure of the freguency mark
track throughout the mission. An area of out-of-Zocus imagery at ~he supply
end ¢f the {rame is present on 2 passes of the forward record. The a7t
panoranic footage was affected by an extremely slight 1loss of optimum focus
along the frequency mark edge of numercus frames throughout the mission.
All horizon cameras operated properly; however, the veiled imagery noted on
previous missions was present.

The photography on this mission is considered to be of slightly better
quality than that obtained on the last few missions. A Mission Information
Potential (MIP) of 85 was assigned to both portions of the mission.

The interpretation of the material is limited by cloud cover which
degrades or obscures approximately 30 percent of the photography. Snow
cover and c¢loud shadow also reduce its usability.

Despite the failure of the index camera on 1028-2 and the presence of
minor anomalies, overall, the mission is considered good.

Nandle Yia
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GENERAL FLIGKT DATA

1. Launch and Recoveryr Dates

Launch -- Mission 1028<1: 2L December 1965/210€7
Recovery -- Mission 1028-1: 29 December 1965/0015Z
Reactivation -- Mission 1028-2: 29 December 1965
Recovery -- Missicr 1023-2: 2 January 1966/2325Z

2. Orbital Parameters

Mission 1028-1

(Rev L2)

Period: 90.775 min.

Perigee: 97.£55 nm

Apogee: 243.530 nm

Eccentricity: 0.02020

Incliration Angle Deg: 80.21€

Perigee Latitude Deg., M: 28.L42
3. Photographic Operatiocns

Pass Information
Mission 1028-1 Mission 1028-2

Operational Passes 28 ' 29

Domestic ‘Cperational 1 0

Demestic 5 5

Ingineering . 5% N
*Includes one complete pass which was edited out.
4, Recovery Fevolution

a. Miscion 172%-1: BL

b. Missicn 1223-2: 1LiL

-0 -
Handie Yia
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PART I, CAMERA OPERATIONS

1. Forward-L-ookinz (Master) Panoramic Camera No 17€

The forwerd-looking pancramic camers functioned properly thrcughcut <o
mission. The phetozraphy was, however, affected by the following degraia-
tions.

a. Degradation o? the thotosraphy by foz patterns due to lizit

leaks was exiremely miner. The loeation and confliguration o these
ratterns are shown below.

Approximate Location of Fog Patterns

1. First frame of camers operation (present on only the
first frame of a few passes).

2. Fifth frame of camera operation (present only at the
beginning 0F some passes).

2. Present at the suvdly end of tre last frame or the
tare-ur eni cf the rirst ‘rame of & 7ew passes,

4, Present on the first frame of pass 1lD.

t. Ar erea of out-of-focus imagery was detected at the supply
end, camera numter edge ol the format in passes 130D and 131D. The
cut-of-focus condition is first noticesble in frame 12 of pass 130D
vut the Zersrgiation is slight. The condition becomes progressively
more severe ani reaches maximum degradation by frame 15. Thereafter,
the jegree o severitiy remains fairly consistent, being slightly less
ir. some irstarces. The cut-of-focus area thus continues through
rrame =5 ¢ pass 131D. Tt is rot present in frames 86 through 111 o~
pass 1317, byt is detectarle in frames 112 through 127. The degrada-
tior in :rame 127 is slizht and there is no out-of-focus area presernt
ir. an sigcoeeiing frame. The maximum area affected by this conditicr

Handle Via
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‘i1s & band which extends approximately 4 inches to the right of the
supply shrinkage marker, is gpproximately 0.5 inch wide, and is
adjacent to the camera number edge of the format. Beglinning close
to the supply shrinkage marker it extends approximately half way
across the width of the format area. The shape of this area is
illustrated bvelow.

Joe L

Pitch measurements {measurements between the film edge and
format edze at each end of the “rame) show that the format has a
greater bias in those frames which display the focus degradation.
The location of a manufacturer’'s splice in frame 50 of pass 130D
suggests the possitility that either & change in film tension due
to the adhesion cof the splice to a successive film wrap or a bias
in the joired material caused a slight mistracking of the film.

¢. Fine emulsion scratches located under the camera number
Just inside the format at the binary edge are present on most frames
of the mission. An occasional series of short, fine, emulsion
scratches oriented parallel to the major axis of the film is located
at the take-up end of a few frames.

d. Dendritic static discharge traces are intermittently present
along both edges of the film throughout the mission. The frequency
and severity of traces on this mission are considerably greater than
on recent missions. Cause of all the static discharges is unknown.
Although the number of static discharges noted during the pre-siice
operation wasz greater than normal, the increase was not significant
enough to explain the numercus discharge traces which slightly
degrade the material.

e, A series of crimps, indented from the bese side, begin in
“rame o c? pass 22D. These crimps join to form a continuous crease
which runs ¢f of the !requency mark edge of the film in frame 67.
Associgted with these crimps are emulsion c¢racks and abrasions. A
manuiacturer s splice located in frame 64 is suspected to be the
cause ¢! tre crimps, crease, and agbrasions. Pitch measurements

Kandle Via
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indicate -no .extreme bias in’the platten area during exposure. It
is quite probable that the material was creased during the splicing
or spooling process. An illustration of the orientation of the
crease follows.

FaN A == '\/“ d
FRAME 67 - . LR FRAME 66
- 1.08"
- 3 - - - r —————————— —_

2, At-Locking (Slave) Panoramic Camera No 177

The aft-looking panoranmic camers operated properly threoughout the
migsion., There were noc serious degradations of the photography; however,
some of minor consequence were present.

a. The fog patterns due to light leaks, although of only
minor severity, are more frequent, larger, and more intense than those
imaged on the Forward pancramic material. 'These patterns generally
affect the last few frames of the last camera operation in a pass.
The densityv o7 the Togeged areas is commensurate with the duration

The avrorciimeze locaticn and confimzuration oF the fog pattern is

Iliustrated Telcow:

-_— — e, ) PN A R — N
. r. FIRST FRAME ‘\/1 -[:}-

.
“frce irame oF scue DRSIes).
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of these traces could have been imaged during the process of Tilm
transport through the camera and. il so, whether humidity conditicn

during the “ilm loading procedure are a factor irn the generation ¢f
the static discharges. This guesticrn is, asz rel. unanswered.

Ll

f. Fine emulsion scratches zriented para.lle1 to the major axis
are present intermittently throuchcuf the mission The most contin-
uous of these is located 1..43 incha~ Trem the :reqier*" vark edze —
c” the “ilm. The scratch appears o Te irdependent o7 the camera
T

b
W
scarn mechanism since it iz vrezent taroush the horizon formats.

|
Pl

£. Trarsverse banding was occasionally detectable throughout

the mission tut degradaticn was nonexistert to slight for the most
vart. Severs banding is oresent orn Trames 73 through R3 of pass

121D, Al=hourh these tands ars suzlly confired to approximstel;s 2
irches at the beginnirzs o szarn, come of these ‘rames contair a

which terir arier approximately L inches of scan. _

is unusuzl it carn Te possivls atiributed to dirt in

st ]

series of bah
Tis coniition
the scean ”ec%

A~
Lo
Lo

ani

: Yia
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T. Second frame from end of camera operation (present only
at end of pass 121D).

8. Last “rame of camera cperation (present only at end of
vasses 1D, 9D, 21D, 36D, L5D, and 121D).

9., Present at the supply end of the last frame or the take-
up end of the first frame of most passes.

. Under high meznilication (LOX plus) it was discovered that *he
imagery alongs the Zreguency mark edge of some “rames was nci as good
as that zlon: the camers nuxker edge. The imagery along the frequency
mark edge of the format 1s slightly out-oi-focus. The transition from
good focus at the camera number edge of the format fo slightly out at

the oppesite {ormat edge Is gradual with no definite line of demarcation.
Although this conditlon vrevalls throughout the missicn, it is considered
¢nly a slight degradaticr since 1t is just perceptible under high magni-
Tication.

c. Tine emulsior scratches located just inside toth format edges
~nder the camera nunter and at the take-up end of the ‘rame are present
irtermitterti: throughout the mission. A series of short fine emulsion
scratches is also present in the take-up bonus area of most frames of
the mission. Since this raking 1s located in the bonus area of the
format, none of the useable image area 1s degraded.

d. Numerous minus density streaks (on the ON) are intermittently
present throughout the mission. Most are biased and appear to follow
the path ¢ the 7ield flattener. Memy, however, are randomly oriented.

Trame 3 ¢ pass ST ocgntaint fle imesre o oa particle o foreigh matter
art the rexlting minuz denzliis strez. as the particle is swept alonc

ty the rield Tlattener. A thin lire of minus density located approxi-
mately one inch frorm and parallel tc the frequency mark edge of the
f4i1lm begins in ‘rame 7O of pass 102D and 1s intermittently detectable
to the end of the missicr.

e. Trace: of dendritiz static discharges are numerous along both
eires ¢ the moterlal thr-.~hout the mission. Many traces extend inte

tre ‘crmat ares Tt mont gre conrined to the borders. Fevorts from
<he vrocezcing contractc: cizte that more static discharges than usual
were ncie’ Juring the vre-irsvpecticr and vrocessing phases of thelr
creraticon, lewever, tni- Ircrveaz: Coes not account for all of the
trages Tresent cn tne moteriel. It is guestioned whether a portion

-
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of these traces could have been imaged during the process of film
transport through the camera and, if so, whether humidity conditions
during the film loading procedure are a factor in the generation of
the static discharges. This gquestion is, as yet, unanswered.

f. Fine emulsion scratches oriented parallel to the major axis
are present intermittently throughout the mission. The most econtin-
uous of these is located 1.43 inches from the frequency park edge
of the film. The scratch appears to be independent of the camera
scan mechanism since it is present through the horizon formats.

g. Transverse banding was occasionally detectable throughout
the mission but degradation was nonexistent to slight for the most
part. BSevere banding is present on frames 73 through 83 of pass
121D. Although these bands are usually confined to approximately 3
inches at the beginning of scan, some of these frames contain a
series of bands which begin after approximately 4 inches of scan.
This condition is unusual but can be possibly attributed to dirt in
the scan mechanism.

TGP_SEER'ET—R'H’H.—.' Con ystengnly



Hawdle Via V' TOP'S'EER'E-'F-R‘HFF -

“Taverentect .
Centrol System Only NOPORBION-DISSER™

FIGURE 1. DESCRIPTION OF PHOTOGRAPHIC DATA

The data pertaining to photogravhs contained in this publication
are defined as follows:

PASS: A pass is the operational portion of an orbital revolution. A
suffix D indicates that the photography was acquired during the
descending porticn, a suffix A indicates that the photography was
acquired during the ascending portion, and a suffix M indicates that
the photography was acquired during a pass that includes both ascend-
ing and descending portions. An additional suffix E indicates that
the pass was an engineering operation or that a portion of the vpass
has been edited.

DATE OF PHOTOGRAFHY: The date of photography indicates the day, "month,
and year (GMT) that the photography was acquired.

UNIVERSAL GRID COCRDINATES: These coordinates are included to locate
the illustrated photography within the panoramic format.

ENLARGEMENT FACTOR: The enlargement factor is included to indicate the
nunber of diameters the original material has been enlarged 1n the
photographic illustration.

GEOGRAPHIC COORDINATES: These coordinates are included to indicate the
latitude snd longltude of the center of the panoramic format.

ALTITUDE: This measurement is the vertical distance from the vehiecle to
the Hough Ellipscid at the time of the acquisition of the photography.

PITCH: Rotatlon of the camera about its transverse axis. Using appropriate
aeronautical terminology, positive readings indicate nose-up sttitude
and negative readings indicate nose-down attitude.

ROLL: Rotation of the camera about its longitudinal axls. Using appropriate
gercnautical terminclog, positive readings Indicate left wing-up atti-
tude and negative readings indicate right wing-up attitude.

YA4: Rotation cof the camera about its vertical axis. Positive readings
indicate counterclockwise rotation when viewing the ground nadir from
the vehicle-mounted camera in flight.

LICAL SUN TIME: This time is included to present to the viewer a realistic
“ime 7 aczulsiticrn o7 the phetography illustrated.

- 8g -
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SOLAR FLEVATION: The solar elevation is the angular elevation of the
sun sbove a plane tangent to the gurface of the earth at the center
of the panoramic format. A negative solar elevation indicates that
the sun is below the plane.

SOLAR AZIMUTH: The solar azimuth is the angular measurement of the rays
of the sun measured from true north in & clockwise direction.

IXPOSURE: The exposure is the duration of the photographic exposure
expressed in a fraction ¢f & second and is computed from the
scan rate anc¢ slit width.

FROCESSTNG LEVEL: T™e particular degree of development glven to the
ilm to attaln negatives of the highest vossible quality. Three
levels ¢ prccessing, Primary, Intermediate, and Full, are currently
employed.

VEHICLE AZIMUTH: The clockwise measurement from true north to the
longitudinal axis of the vehicle heading.

Handie Via
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IGUEE 2. EXAMPLE OF THE RESOLUTION ALONG THE CAMERA NUMBER EDGE OF AN
AFT FEAME -

FIGURE 3. EXAMPLE OF THE RESOLUTION ALONG THE FREQUENCY MARK EDGE CF
THE SAME AFT FRAME

The resolution along the camera number edge of & frame can be compared
to that alonc the ‘requency mark edge of the same aft frame in Figure 3.
The loss in quali*y along the frequency mark edges is readily detectable
at magnifications of 40X and greater.

NPIC K-0937 (B/88)
NPEIC K-8938 (B/86) ~

- 8c -
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FIGURE 2

Camera No Edge

FIGURE 3

Freq Mark Edge

CAmETE « 4 o o o« o s o 4 . ATt ATt
PAss o ¢ o o 5+ o o o & s = . Lsp Lsp
Frame. « o o o s o o a4 o 10 10
Date of Photography. . « . 27 Dec 65 27 Dec £5
Universal Grid Coordinates £1.2 - 1k.5 £1.2 « 2.5
- ZInlargemernt Factor . . . . LOX Loy
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TIGURE 4. EXAMPLE OF THE RESOLUTION ALONG THE CAMERA NUMBER EDGE CF AN
AFT FRAME

FIGURE 5. EXAMPLE OF THE RESOLUTION AILONG THE FREQUENCY MARK EDGE OF THE
SUCCESSIVE AFT FRAME

The identical coverage i1llustrated here clearly shows the loss of
image quality. This slightly out-of-focus condition was present along
this edge on all aft frames throughout the entire mission.

NPIC K089 {8/88)
NG K-8040 (3788}

- 5e -

Handle Via

~Folont-KEXbEE"
Iel SEE"EI ltUl | Coatrel System Only

A - LA
B S R



Handle Yia
Trawiibiitee
Control System Oaly

JORRSECRETRUFF Sy
wobiQEQREIGHLOLEEW

FIGURE L FIGURE 5
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Approximate scan direction
on photograph

r |
e Approximate flight ditection
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Approximate location of photograph in format. Nepative viewed with emuision Side down.
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3. Forward-Looking {Master) Horizon Cameras

Both master horizon cameras were operational throughout the mission.
The imagery ranges from under to over exposed as is normal for these cameras.
The horizon arcs, however, are of good quality and are usable for attitude
determination throughout the mission. A small plus density trace resulting
from a dendritic static discharge is present at the supply end of all take-
up horizon formats of the mission.

L. Aft-Looking {Slave) Horizon Cameras

Both slave horizon cameras were operational throughout the mission.
The starboard horizcn displays & veiled appearance on all passes from 1D
through 68D. When examined under magnification the photography is found
tc be sharp (in focus). This phenomenon has been noted on previous missions
and is being investigated. This condition does not seem to affect the
horizen arcs which were suitsble for the determination of attitude through-
out the mission. Both horizons contain small traces of dendritic static
which occur along the ‘requency-mark edge of the format and do not affect the
horizon readout.

4 5. Stellar Camera No D77 Reseau No 97 (Mission 1028-1)

The stellar camera operated properly throughout the mission. The

o record is exceptionally clean and free of degrading factors. Most stellar
images appear doubled or streaked; however, they are sdequate for stellar
reduction and the quality of the imagery is considered to be good. Streaked
images, believed to be particles of crystallized jettisoned fuel, are
cresert on the following frames:
i,2,3,%4,7,8,10,11,1%,17,18,19,20,22,23,25,26,29, 32, 34, 35,36, 46,47,48,52,55,58,
€6,61,63,71,75,77,80,94,104,106,116,120,129,136,140,152,246, and 273.

Approximately 40 percent of each stellar format is affected by fog
resulting from light reflecting on the baffle and side curtain. The density
of this fog is commensurate with the solar elevation and look angle during
exposure. A slight band of fog perpendicular to the film edges 18 detect-
atle tetween “rames 29/100 and 187/188. A plus density line locatéd between
wne ccrrelation mark and the stellar format runs parallel to the film edges
rrorm frame 369 through ‘rame L17. This line appears to be caused by a slight
atrasion o7 the ilm and is located 0.15 inches from the correlation mark
ezre ¢ the rilm. Dendritic static discharge traces appear intermittently
alcne thic line. Zmulsion cracks parallel to the minor axis begin in frame
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324 and are vresent intermittently throughout the remainder of the material.
The last 2 feet of film were abraded by runout. This includes only one
foot of stellar imagery, the last foot being intended as wrap-up. No major
problems were encountared in the stellar reduction.

€. Stellar Camera No D74 Reseau No 95 (Mission 1028-2)

The stellzr cemera was operational throughout its portion of the missior.
Although it afrects aporoximately 40 percent of each stellar format, the
“lare level ic ccusidered to be slightly less than normaslly experienced and
stellar images are readily detectable. Although most star images are elong-
ated or Acubled iley are suitable for attitude reduction. Intermittent areas
¢l Tog patternz containing images of equipment are present throughout the
record. In mary cases the degree of fogging is so severe that the stellar
images are obscurei. These {ogged areas were caused by the large amourt
ol light entering the S/I unit through the malfunctioring index shutter.

Since the index record on 1028-2 was not usable, there was no stellar
reduction on the cecond portion of the mission tecause both the S and I re-

cordic are nececzzry Tor attitude determination.

7. Index Camera No D77 Reseau No 91 (Mission 1028-1)

The index camera operated well throughout the mission and the photo-
graphic quality is good. Most fremes contain an image of a portion of the
edge of the reseau. These images are caused by internal light scatter
within the reseau bvelng refracted by the edge. The last frame is fogged
and abrades bo rulnut.

. TI.iex Tamera ¢ 7. Reseau No 76 {llission 1028-2)

The shutter failed in the open position on the first frame and remained
open throurhout the second phase of the mission. All but 2 formats are fogzged.
Those not Jomred were exposed during night engineering passes and contain
r.c imagery. Wc imagery is detectable in the second phase of the mission and
no pertion of the record is usable for attitude determination.

~. fzccoelate: IThiliomernt
This eszivment records part ¢ the information required for correlation
et mznowraticr o the pancramic cameras.

n. The reguency marks are nissing on approximately one-third of

iorn material. They do not fade out but stop avruptly,

- o7 a ‘rame, They always restart after the smeared
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pulse and continue for at least the remainder of that frame. No
failure pattern is detectable and the cause for intermittent operation
is believed to lie in marginal operation of the neon bulb or drive
transistor Q109.

b. The smeared pulse on the forward material which indicates
stellar/index operation failed twice during the flight. It was not
recorded as required on frame 44 of pass 87D and frame 28 of pass
196AE. The length o these smeared pulses varies from 0.8 inches
on frame 23 of pass 133D to 5.1 inches on 6 frames throughout the
mission (Example: frame 146 of 22D).

¢. The shrinkage markers and data block edge of the formatis

from both cameras display ragged edges throughout the mission. This
was caused by an emulsion build-up on the film guide rails.
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FIGURE 6. EXAMPLE OF STELLAR PHOTOGRAPRY, MISSION 1028-1

The middle stellar frame in the series shown contains an image of
what is possibly a particle of jettisoned fuel. The degree to which the

flare pattern affects the imagery can also be seen. The stellar record
from both portions of the mission was good.

NPC K-804 (8/86)
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FIGURE 7. EXAMPLE OF INDEX PHOTOGRAPHY ON MISSION 1028-1

The good quality of the index photography is easily seen in the
accompanying illustration. The grid lines are well imaged and the reso-
lution of the imagery is good. '

HPC K-08a2 (8748}
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PART II. FILM

1. Film Processing

This section provides an evaluation of exposure, processing, and
densities of the criginal negatives from Mission 1028.

a. Expesure was mostly good throughout the mission. Excluding
engineering vasses, solar elevations ranged from 2°L' to 7:°13'. As
is normal, acguisition ir areas with low solar elevations coupled with
low reflectivity produced by vwet terrain provided minimal exposure
even when processed at the full level of development. Likewise, areas
illuminated ty high solar elevations combined with the extreme reflec-
tivity of fresh snow ccver produced the maximum exposure reccrded
by this missicn. Theé oprocessing contractor reported that even thouch
a large percentage of heoth the forward and aft material was processed
at the full level of development, their overall minimum density levels
tended to be low.

b. Twentyv-eight changes in the development level were made on the
“orward material and 35 cn the aft material. The necessity for a
change in the level of development in order to provide optimum process-
ing of the materisl was determined by visual observation and infra-red
detection densitometry. The percentages of film processed at the various
levels are:

Development Level 1028-1 1028-2
Forward Aft Forward  Aft
Primary 2 0.1% 1% o
Intermediate b 16.0% 9% 6%
Full 96% 83.9% 90% 9u%

Zleven parts ¢ the Torward film and 9 parts of the aft film reguired
printing at 2 density levels to provide duplicate positives of optimum
quality.

-
Y

Z. Pnrsical Tilm Degradjaticns

a. 3cme mincr arrasicns, pinholes, and comets were noted throughout
trne miszicn; however, ‘tepradsticrn is considered minor.

v, Te crimps ant cressez irn ‘rames 66 and 67 of pass 22D of the
< s 2 i Tart I, paragraph 1, sub-paragraph e of

th )
ryove

ry s}
[{ )]

»
- + 4
a.e¢ 1l %

R
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c. Any abnormal tension transient of the film is a potentisl hazard
to system performance. Such a transient is produced when the cold flow
of adhesive from a manufacturer's splice causes ad.joining film wraps to
adhere. Adhesive transfers, static discharge traces, plus density
streaks, and emulsion lifts are usually present in association with
manufacturer's splices. The following diagrams give the location of
these enomalies in relation to all splices on the forward and aft

material.
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ILLUSTRATIONS OF SPLICES AND
ASSOCIATED ANOMALIES ON MISSION 1028
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3. Film Foctage
Camera | Footage Frames
Forward-Looking Panoramic Camera 8,130 2,97k
No 176 Mission 1028-1
Aft-Looking Panoramic Camera 8,227 3,001
No 177 Mission 1028-1
Stellar Camera ' L6 425
No 97 Mission 1028-1
Index Camera 90 418
No 91 Mission 1028-1
Forward-Looking Pancramic Camers 7,807 2,957
No 176 Mission 10282
Aft-Tooking Panoramic Camera 7,700 2,911
No 177 Mission 1028-2
Stellar Camera kg 433
No 95 Mission 1028-2
Index Camera 121 43g%

No T6 Mission 1028-2

NCTE: TFootages include pre- and post-flight materisl.
*Approximate since the individual frames were not titled.

4. Minus Density Comets

Much concern was expressed by the photographic interpreters when an
image resembling & missile in flight was discovered on forward frame 17 of
pass 55D. Isodensity traces were made, subjective analysis was accomplished,
and mensuration was performed on the image in question. It was felt that the
imare was tco sharply defined tc have been opticaslly formed; however, no
ielirite answer to its origin could be given.

o record of the imsge ir guestion is present on any of the corresponding
74 mgterial and, thus, no stereo examination is possible. It was calculated
»at &8 missile traveling at a high velocity could have escaped coverage by
tre aft camera and, therefore, lack of complete coverage did not rule out
the missiie hivpothesis,

ot 0
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Further. examination of the mission record revealed 6 additional
images similar to the one in question. They are present on pass 121D in
srames 70 and Tl of the forward material. The newly discovered imsges are
located 1.3 inches from the Irequency mark edge of the film and are oriented
approximetely parallel tc the major axis of the film. It was concluded that
the image in question on pass 55D was due to vhysical contact with the
material and was not & rocket in flight.

Subsequent consultation with the film manufacturer disclosed that such
imaces are currently under study by thelr production quality control personnel
since these minus density comet~shaped images have been discovered on raw
¢tock shortly after manufacture.

The following photomicroszraphs illustirate the original image in question
and cne of those subseguently discovered. The similarity of the original
image tc the configuration o a missile in [light is remarkable and it is
understandable why such concern was expressed.
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FIGURE 8. EXAMPLE OF PLUS DENSITY COMET RESEMBLING A MISSILE IN FLIGHT

TIGURE 9. EXAMPLE OF AN ADDITIONAL PLUS DENSITY COMET-TYPE EMULSTON DEFECT

The missile configuration of the plus density comet illustrated on the
left page caused much concern. The resemblance of the emulsion defect to a
missile in flight is remarkasble and only after extensive study was the image
discounted as being cptically formed. The right photograph illustrates a
similarly formed image which does not resemble a missile.

The spots scattered throughout the entire format of the illustration
are images of bubbles in the base support backing. These are the result of
“re depth-of-7ocuz of the photomicrograph system employed to produce the
rziztive rom which the sutseguent prints were made.

NPIC -0l (B/08)
NPIC K-0044 i8/080)
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Both illustrations are photomicrographs of the original negative. The
photomlcrograph negatives were produced at magnifications of 30X. The
following vhotographs are 10X enlargements of those negatives which brings
the total magnification of these illustrations to 300X.
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FIGURE 10. EXAMPLE OF DENDRITIC STATIC DISCHARGE TRACE
Ore of the more severe dendritic static discharge traces is illustrated.
Such traces were numerous throughout the mission and degrade the imagery
which they cover.
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TIGURE 11. IMAGE OF FOREIGN MATTER

The Tirst Tew vasses of the aft photography contain streaks of minus
density., These minus density streaks have been noted on previous missions
arZ have teer ziirituted tc cbstructions in the optical path caused by
particles of Icreign matter in the system. It is seldom that the stresak-
causing particles are imaged as a stationary object rather than as & streak.
The minus density streak caused by this particle, although not visible in

the illustration, is present in the scan direction trailing the stationary
image,

NPIC K-S948 (5/88)
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TISURE 12, EXAMPLE OF SOLAR REFLECTIONS

Highl:m rele2tive surfaces such as ice formations, shiny metal rooftops,
N ocalm water ¢ 'uined with the proper look angle and solar elevation can
Liiluce zevere giare conditions. The vhotography illustrated here is so
severely degraded by soler reflections that the information content of the
aquavic regions and surrounding areas 1s lost. Since such glare is a product
c? look angle and solar elevation the forward photography is not affected by

this set of conditions.
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4 PART IIl. IMAGE QUALITY

1. Definition o~ Photogravhic Interpretation (PI) Suitability

PI suitebility is an assessment of the information content of photo-
graphic recornszissance material and its interpretability. A number of
interrelated “actors are involved, such as the quality of the photogra-
phy, the extent of target coverage, scale, and weather limitations.
However, the ::ndamental criteria for assigning a PI suitasbility rating
may ve reduced tc (a) the scope of the vhotographic coverage and (b)

the degree tc¢ ~hich a vhotozrarhic interpreter may extract useful and
reliable infcrmzt.cn Trom the material.

PI suitacilit:- ratings are: Excellent, Good, Fair, Poor, and Unuse-
able. These ratinss refer to the oversll interpretive value of the photogz-
raphy cbtaineé “rom a particular reconnaissance mission, Individual
tarcets mar alzc be assignes PI suitability ratings. The standards that
ietermine aszimment ¢ the various ratings are:

Excellent: The photosravhy is free of degradations by camera mal -
functions or Trccessing ‘aults, and weather conditions are favorable
throzghout. The Imagery contains sharp, well-defined edges and corners
with rno unusual Zijztoriions. Contrast is optimum and shadow details, as

= well as details in the highlight sreas, are readily detectable. Observa-
; tion of small objects and a high order of mensuration sre made possible
by the consistently good quality of the photography.

Good: The photography is relatively free of degradation or limiting
atmospheric coniitions. Edges and corners are well defined. No unusual
distortions are vpresent. Deteciion and accurate mensuration of smsll ob-
Jects are feazivtls, Ttut te & lesser fecree than in material rated as

Txmoellent,

Tair: Derradation is present, and the acuity of the photography is
less than optimum. Edges and corners are not crisply defined, snd there
Iz Tocoz of Zetall iv shadow ¢y highlight areas. Detection and identifi-
cation ¢ small or’'ects are possible but accuracy of mensuration is
limited Tty the "all-0ff irn imare quality and the less-than-optimum con-

rert.

regraiaticns or weather limitations severely
" the pvhetoraphy. Edges and corners are not
Terrain eaturss and culture may be detected or

crmoomayr exist.,  Accurate mensuyration of ever

o1 theteorravhr completely precludes detectiorn,
. orenz oratic: o cultural details.
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2. ©PI Suitability, Missions 1028-1 and 1028-2

The PI suitability of the photography obtained on this mission is
considered to be good. The imagery has & cristness not obtained since
last winter when similar atmcspheric conditions prevailed. The quality
of the act material is slightly better than that of the forward as is
customary for the system. This judgment is based on imagery contained
ir the camera number two-thirds of the frame since that nearer the
frequency mark edge is less than cptimum. Although snow cover, semi-
dariness, and cbliguity allect the gquality of the mission, adverse
atmospheric conditions are, bty far, the largest degrading factor.

A total of 437 targeis was read out and reported on in the prelimi-
nary evaluaticon, Many targets were rated as poor to failr in quality due
to the aforementicrned restriction imposed bty atmospheric conditions gfect-
irg approximatel:r 30 percent of the mission.
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FIGURE 13. EXAMPLE OF FORWARD PHOTOGRAPHY OF SNOW-COVERED TERRAIN

FIGURE 14. EXAMPLE OF AFT PHOTOGRAPHY OF SNOW-COVERED TERRAIN

The contrast extremes afforded by the high reflectivity of snow cover
and the snow-free areas in e¢loud shadow are shown. Detail is detectable
in both the high and low density portions of the photograph. The slightly
better quality of the aft-looking photography can be seen.

NPIC K-3948 (0/86)
NPIC K-8949 (B/88])
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FIGURE 15. EXAMPLE OF FORWARD, SNOW-FREE PHOTOGRAPHY

FIGURE 15. EXAMPLE OF AFT, SNOW-FREE PHOTOGRAPHY

The slightly better quality of the aft-looking photography can be
observed in the following illustrations. The additional detail present
" in snow-free photography is readily seen when these photographs are

compared with those of the preceeding illustration.

NMC K-3980 (0/08)
NPIC X-$901 (a/08)
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. Delinitior c” llsgicr Information Potential (MIP)

Tie MIT Iz or crvitrars number, not limited ;- terminal values, which

[P

iz rub’ectivel: aszizmed to the vpanoramic photography of a mission and

uh co'*na:e: i the cther missions. t is meart Lo Te a measure oF
ithe camera’s manlua eapatility for recording information, discounting

ziverse atmospheric conditicns, minimum solar elevations, camera malfunc-
tions, or other :azctors which reduce the quality of the photography.

The T is taced on the best phctosraphy found in a mission, even
reosh the tholto-raviir ma- te limited to a “ew frames. Since these frames
ore cersidsred Lo te the tect in the mission, they do not indicate the
cverall success. average quality, or general interpretability of the pho-

toranh.,

a. Ilimirate 211 portions of the mission affected bty system

T. oelect [raes wWhich are free of clouds or atmospheric at-
tenuation.

¢. Climinate the first 10 frames and last frame of & pass be-
cause these may be aflected by incorrect scan speed.

4. Select frames that are ir a continuous strip of approximately
1. elzuii-trer Iramen beczause cloud shadow:z from weather fronts are

[N

>ons oo oot dictances.

e. wnErmine vou the hcri::: areras that the panoramic photo-
cravny It not aTlected T apoparent vvehicle perturbations.

I. 3elert itarrmetz that are near the center of the “ormat and on
oames o 2lios a2z possitle to verisee Tor scale purposes and to
=_lminate orliauity.

T. Toiant cmmes Fascive negr cuitimum sclar elevation.,

. %l g Riftecintract terest (ore‘eratly an airfield) ard

STt YL et e e treisds nilszicr which has heer ziven an MIF
R
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4. MIP, Missions 1008-1 and 1088-2

Based on the foregoing criteria, frame 11 of pass 46D *rom the a<t-
looking panoramic camers was selected as the MIP frame on Mission 102%-1.

This frame displays good exposure and contrast. The solar elevgiion
during acquisition was 27°24k' and the film received the full level of
processing. Small objects are readily detectable and the edges and corners
of buildings are well defined. The aft photography is slightly better than
the forward as is generally the situation for flights at this time of the

vear.

A7t frame 16 of pass 126D was chosen as the MIP frame on the second
vortion of the mission. The solar elevation at the time of photography
was 32°u6' and the film received the full level of processing. The quality
trhroughout the second half of the mission is equal to that of part one. No
rew anomalies developed to impare or improve the image quality. An MIP
rating of 85 was assigned to both parts of Mission 1028.
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TIGURE 17. EXAMPLE OF FORWARD THRAME CORRESPONDING TO MIP FRAME, MISSION
1028-1

FIGURE 18. EXAMPLE OF MIP FRAME, MISSION 1028-1

The MIP frame and corresponding forward frame on Mission 1028-1 are
illustrated. The good quality of the imsgery is apparent in the 20X photo-
graphs. Corners and edges of bulldings are sharp and clearly defined,
vehicles are easily distinguishable, and other smell objects are readily
detectable. The better quality of the aft-looking photography is plainly
visible.
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FIGURE 18
MIP Frame

A%t
LED

11

27 Dec 65

6h.5 - 13.5
20X

38-5LN 092-56w
610,865

-14°45"

003]4_ ’

-0%LY

1233

27724

188°

1/267
169956
Intermediate

ot oy

Fwd®

w1
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FIGURE 19. EXAMPLE OF FORWARD FRAME CORRESPONDING TO MIP FRAME, MISSION
1028-2

FIGURE 20. EXAMPLE OF MIP FRAME, MISSION 1028-2

The MIP frame and corresponding forward frame on the second portion of
the mission are presented st 20X magnification. The gquality of the photo-
graphy accomplished on 1028-2 is equal to that of 1028-1. Vehicles on the
roadways are easily located and engine nacelles, on the larger aircraft, are
readily detectable. The aft-looking photography continues to be of better
quality than that of the forward-looking photography.

NPIC K-2004 (S/08)
NPIC K-0988 (B/88)
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W FIGURE 19 FIGURE 20

MIP Frame
COMETS o« » o « + o o « o » o o Pwd ATt
PASS o o » « « o s o « o » o &« 126D 126D
Frame. « « « o« o o o s ¢ o s « 10 16
Date of Photography. . . « 1 Jan 66 1 Jan 66
Universal Grid Coordinates . . 45,6 - 12.8 40,5 - 12.8
Enlargement Factor . . . . . . 20% 20X
Geographic Coordinates . . . . 34=12N 118-29W 3L-11N 118-32wW
Altitude + o ¢ « ¢ 4 o o+« « 603,213 603,846
Camera Attitude
PI4Ch ¢ o o ¢ e o « o o o o o 1HOLD! -15021 "
ROLL: o « = o « « « » « o « « 001" 0°03"
Yaw ¢« « ¢« ¢« o ¢« + « s o« o « «» Not Determined Not Determined
Locael Sun Time . « « + + + » o 11hb 1147
Solar Elevation. . « « » + » o 32°UL"' 320L6 "
Solar Azimuth. « « « . + . . o 158° 167°
EXPOSUTE « « o o « o o » o o « 1/379 1/269
Vehicle Azimuth, . + + o . + o 170CL2! 170°52"
Processing Level « + + + « » « Full Full -

Approximate flight direction

Foed Ant Approximate scan direction
, on photograph

on photograph

Approximate location of pnotograpn in format. Negative viewed with emulsion side down.

——— M . A, = ¢ 2
: { A, gFwd \] U[ : ‘
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5. Highlights of the Mission

Highlights of the mission include:
a. Four new launch groups were identified.
b. Two new missile launch sites were discovered on tais missior.

c. Preporations for an approaching test were observed at a
nuclear test -ite.

2. TI% w~3 determined that a new btuilding at a nuclerr warhead
handling Tacility is the drive-in-type.

€. © was, detected that a recently constructed radar vosition
is now occupled.

(=1

¢. Image-Anal:'siz of Resolution Targets

A single zar-ct displer was photosraphed under good weather conditiors
on this miccism, The ground resclution, as read by 3 experienced
photographic anaiycts on the original negatives and on seccnd ceneration
positive prints, 1= presented in the following table. In target orientation,
those bars which are most perpendicular to the line of flight determine the
resolution in the flight direction. Those which are most perpendicular tc the
direction of scan determifie the resclution in the scan direction. There is
no indication that the relation between the flight and scan di:zction
resolution is s rtematic in nature. This bias was not evidert -n other pfr
tiorns o7 the missicn,

The rezc w0 7 the ixez farreis are glsco presente’; louwerer, in Te
target readirzs it nust be noted that these targets were ‘na;ti?ated and their
cordition at the <ime of acquisition is unknown.
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RESOLUTION TARGET DATA
Target Designator A Ay B Ey c Cy
w .o i . -
Camera (Looking) =~ =~ TFwa Aft VA ATE Fwd Aft
Pass LED Lep - 126D 126D 126D 126D
Frame 8 ik i 13 7 13
Date of Photography 27 Dec 65 27 Dec 65 1 Jan 66 1 Jan 66 1 Jan €66 1 Jan &0
Universal Grid 1L.2¥% 10.2X £9.3X 21.3% £9.3X 21.3%
Coordinates £3.0Y 28.5Y 12,8Y 10.8Y 12.8Y 10.9Y
Geogravhic Coordinates  38926'K 38%27'N 34040 'Y 3L938N WOLO Y 0331y
of Format Center 9205 'W g2950'W 118°35'Ww 118937 W 118935'W  113°37'W
Altitude 611,809 609,872 602,927 £03,506 602,927 603, 506
Camera
Piteh 1597 -14935" 14°Ls5- -15°08" 1485 -15%0%8"
Roll 00%2¢ 00°LO" 0000 -00%0k " -0¢°00° -0C0L
Yaw -00%s0- -00°h1! XD NT ND ND
Local Sun Time 123% 1234 1147 1147 11L7 11k~
Solar Elevation B7¢s5y! 27950" 3217 32013 32%17 32018"
Solar Azimuth 112¢ 112° 158° 158° 153° 1530
Exposure (Fracticns
o Second) 1/374 1/26k 1/375 1/266 1375 1 /066
Processing Level Full Full Full Full Full Full
Vehicle Azimuth 159951 17002 170937 1707 170937 170°%L 7
Wratten Filter 25 21 25 21 a5 21
Target Tvoe Mobile Mobile Fixed Fixed Fixed Fixed
Mil-Sta Mil-Std Mil-gtd Mil-Std
Type B Type B Type C Type C
Tarret Conirast Medium Medium High High High Higk
Weather Conditions Ciouds Clouds Good Good Good Good

NA - Denotes not avallable
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RESOLUTTON TARGET READINGS

Lo .. . . J
READING CF
ORIGINAL NEGATIVE
Orientation Analyst
Camera Target Or:

Tarcet Designator | Fass |Frame | (Lookinz) | Type Film I IT ITI

A L5D 8 Fwd Mobile Filight Q 0 2

Scan 0 0 3
A LET ok ATE Mobile  Flight 18707 1£°0" 187"
) Scan 16 0" 1507 1E'0”
B 1247 7 Fud Fixed Flight 10717 10°17 19°1”
Scan o 0 0L

-, 127 13 ATE Fixed Flicht Tt Tt Tt

- Scan 11" 0 1L
z 126t 7 Fwd Fixed Flight 1L'37 k3" 160"
) Scan 25°h" 25" 257h"
o 1227 13 ATt Fixed Flight 127" 1k'3” 12777

Scan 2 2 2
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‘o = - APPENDIX'B. MICRODENSITOMETRY

1. Edge Spread Function

The technigue of obtaining the spread function from microdensitometer
edge traces is used as an objective measure of the image quality in mission
photography. The spread function curve represents a summation of the separ-
ate elements of the photographic system. By taking the Fourier Transform
cf the spread function the modulation transfer function of the system may Te
cttained.

To satisfy the desire to express image quality in terms of a value, a
single numrer is determined from the spread function curve by measuring its
width at 50 percent amplitude. This width is expressed as a micron distance in
irmage space and may be converted to a distance on the ground. On domestic
vasses, where three bar resolution targets have been available the ground
iictance determined “rom edge trace analysis and from the targets has teen
found to be comparable.

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

The mission is examined to determine the MTP frame (Mission Informa-
tion Potential) which is a subiective selection of the best photography.
Strairht edges in this imagery meeting the criteria of a step funetion for
sz lensth of at least 120 microns are selected for scanning with the micro-

eniitometer,
The microdensitometer used for the traces in this report is located at
the SPPF facllity. The location of the traces was directed by representa-
tiver from NPIC at SPPF. The instrument is the Mann-Data Micro-Anelyzer used
with an effective slit of 1 micron by 80 microns. A scan speed of 0.05
~m/mirute and a chart speed of L.1 inches/minute was used for a recording
<. orecimer exvanzicrn o 2277:1. Cne inch on the recording equals 12.2
mizrorns or the specimen. The <tracecs produced represent a plot of deflec-
=icn vercus distance. The deflectiorn of the pen is essentially linear with
1ensity ani the horizontal lires or the chart numbered 1 to 7 equal O to
zensitr. At the same time the traces were made, the electronic outpu:s
JIimmals from the irnstrument were digitized as density values and recorded
maTer t8pe or direct analizic rosn TBM 1710 computer.
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In the table on the next page the following computer outputs are 1isted
for each edge traced: The 50 percent amplitude width of the Line Spread
Function in mlcrons, the reciprocal of the 50 percent width in millimeters,
and the intersection point of the medulation transfer curve and the geriasl
image modulation curve. The procedure used in the derivation of these values
is described in the SPPF Technlcal Report No. 101-31 (page 79-82). The edge
orientation angle is determined in the microdensitometer and is 0° when the
edge 1s parallel to the major axis of the film and 90° when the ecdgze is per-
pendicular to the major axis of the film.

The edge traces were made on the orlginal negative of this mission. The
imagery traced is contained in the frames considered to be typical of the
best in the mission.
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2. Summary Teble of Edge Traces

LINE SPREAD FUNCTTION

Trace Pass/ 506 1000/50% MTF /ATM Edge
Number Frame Width Width Intersect Orientation
1 0924 46D/114 11.0y 91 79 154%.0°
2 Coba Lép/11a 10.2y 97 118 162.6°
3 C96A Lép/1i1a 10.4y 96 99 162.6°
L 093a Lep/11a 11.5, 87 a7 163.0°
5 CL00A Lén/11a .9y 1ks 151 163.0°
€ ClLO2A LED/11A 12.1y 98 97 70.0°
T CLOLA LED/11A 11.3y 88 86 70.L°
2 C110A  126D/16A 11,1y 89 76 165.0°
9 C112A 126D/16A 11.9y 83 85 165,8°
10 c11ka  126Dp/16a 9.3u 107 96 91.0°
11 Cl16A 126D/16A 10.5y 95 96 150.6°
12 C1184  126D/1€A 8.8y 113 115 119.6°
13 TLZ0A 12607144 k.9, E7 66 120.6°
- b7 -
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TIGUES 21. CRIENTATION OF MICRODENSITOMETRIC TRACES ON MISSION 1028-1

Those edges across which microdensitometric edge traces were made are
illustrated in the accompanying photograph. Arrows indicate the approxi-
> mate location of each trace.

NMC K-0088 (8/88]
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Camera « o« =« « o ¢ o a o o ¢ ¢ o @
PASS & o o s &+ o o s s o s« s = « @
Frame. o o o o o 2 2 & 5 =« « » & 1
Dete o Photographie v o & o o s
Universal Grid Coordinates . . . .
Irlargement Factor . + « « . ¢ . .
Geographic Coordinates . . . . . .
Al5dtude ¢ v v 4 v e e s e e e s
Camers Attitude:

Local Sun Time .« « « « »
Solar Elevation. . + « -
Solar Azimuth. . « .+ +
THDCSUTE v 4 s s 4 4 v 8 8 4 e s .
Vehicle Azimuth. . . . .
Processing Level . . . .
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Aft

LED

11

27 Dec 65

30.5 - 13.0
20X

38-5LN 092-56W
610,865

1233
27024

Lq_______“__“______“____ﬁ__:bs\\

188° |
1/267
169956
Full
4
&
[;} 3
/ 2

—_————

Approsi—ate flaght derection

RS 1

oo st opmsrzzeapn e tar-al, Negative viewed with emulsion side down.

Approximate scan direction
an photogtaph
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TIGUFE 22. CPIENTATION OF MICRODENSITOMETRIC TRACES ON MISSION
1025-2

Those edges across which microdensitometric edge traces were made are
1llustrated in the accompanying photographs. Arrows indicate the approxi-
mate location of each trace.
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TIGURE 23. OFIENTATION OF MICRODENSITOMETRIC TRACES ON MISSION
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Those edges across which microdensitometric edge traces were made are
illustrated in the accompanying photographs. Arrows indicate the approxi-
mate location of each trace,
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APPENDIX C. MISSION PROFILE

+ +

Each Zrame of the uission is listed in consecutive order as it sppears
on the f¢.war: and a:t 7ilm -uotag=. The passes, :rimes, and camers cf9/on's
within a vass are identified. The :cllowing informziion 1s alsc given.

Frg

[$

1. Light Lez¥ indues

Area> 1.0 {og cu= tc extranec.s lircht are present on the indicated frames.

2. Dendrii-. it ool Ll

Dendri~i. (tre=-.i.e tutls iccharge traceg, which appear as plus
density or .- tive, gr2 precuent. 2manating from the camerz number edge of

the film ¢ trnese rarnss.

Dendriii- at F-lzr:: Edge

LS ]
.

Dendritic (tree-like) static clscharge traces, which appear as plus aensity
on the necative, are vresent. emana~in. {rom the frequency mark edge of the

Jilm oon thens frames.

¥

5. Freguency Marks Missing

star indicates thaet no frequency ma-ks w=re recorded on that
amx. A partial stur indicates that only a portion of the required frequency
haby »3ed cn thaet Trame.

L.
-
MY

~+ Length ¢! 3mearec Pulse (Forward Material Only)

Tre lenzth -7 “he smeared pulse as measured to the closest 0.1 of an
InToLL vt L0 Lot crnmo. Thee s o2nocrerment 1s fivven in irnches.

e Tilm oand the edge of the
0w € mar-er at the camera
© ineh. (i.e., 20 umits

e camera

ar ¢ mits =

Handle Yia

TRTTlEiS
m fontrel System Only

o Maryraciturer'c Zriige
A manufacturer's splice is present in the indicsted frame. l
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NO-PORMIONT DS

APPENDIX D. DENSITY READINGS

Density readings were taken using a Macbeth Quantalog Densitometer,
Model EP 1000, with an ET 20 attachment and a 0.5 mm aperture. All values

include gross fog.
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STELLAR DENSITY READINGS MISSION 1028-1
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Randle ¥ia TOPSECRET RUFF —

Jotoat-SELHOLE
Cantrol System Daly

Gross

Pass Frame Dmax Inin Delts Fog
LD 255 0.67 0.18 0,49 0.17
270 1.25 c.2L 1.01 0.17

L5D 271 Z.08 0.18 0.90 0.17
278 2.30 ¢.1% 0.£61 0.17

LD 27 i.23 0.21 1.07 2.17
257 1.k 0.20 192 0.17

K P ~.l .21 0.9% 0.17
zi 1.8 2.21 Z.ok C.17

TeT el 0.22 0.18 0.0}-i C.l7
231 0.2 .19 0.23 2417

oD oz 7T .19 2.5% 3.17
30L 1,27 0.21 1.0 0.17

232 373 2.30 0.15 2.12 C.17
32w 1.58 0.22 1.26 0.17

, 3z 2.L3 0.18 0.27 0.17
w3 1.07 0.18 0.89 0.17

55D 34k 0.47 0.17 0.30 0.17
354 1.03 0.21 0.82 0.17

57D 355 0.73 .20 .53 0.17
361 1.10 0.21 0.89 0.17

43D 3€2 1.43 0.23 1.20 0.17
272 1.31 0.21 1.10 T.17

- 3L C.E= 2.20 N.48 ST
binds =l T Tt .17

T Tonl Z.lz 0.43 0.17

355 1.41 c.21 1.20 0.17

Lobo 389 0.35 0.19 0.16 0.17
K 1.63 0.21 1l.k2 2.17

-l L= Z.LG 17 0.23 0.17
L= 0.92 £.19 0.73 2.17

Avergre: 0.°3 0.20 0.63 0.17
langes 0.17 - 1,27 0.1 - 0.27 0.01 - 1.6k 0,16 . D.17
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Handie Via

Contral Systsm Dnly

oAV O O~
..435232622

000000000

Fog

Gross

OQNAINO IO IO N0 (MO WD
36:)56 75387355.45

Delta

OO DQINONO N HONO
52&3@352.&..&.321&& T_Tuo

Dmin

I U O b O
_:221.17 @

CO0O0OMO
09\43900

STELLAR DENSITY READINGS MISSION 1028-2

Frame
105
107
108
114
115
124
125
1hi
145
165
166
177
178
133
194
213
21k
215
21¢
217
215
220
221
225

82D
83D
8LD
85D
86D
o

8%

88D
okp
95D
97D
29D

Pass
131D
122D
173D
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r»

Handle ¥ia JOR_SECREF-RUFF —

FoloatLETROLE- -
Contral System Only HIO_EQREIGRLIIGHEM
Gross
Pass Frame Drnax Dmin Delta Fog
115D 226 . 3.00 0.30 2.70 0.22
239 3.12 0.38 2.74 n.21
116D 2L 2.90 0.32 2.58 2.20
266 3.20 0.3k 2.86 0.20
117D 267 3.08 0.35 2.73 0.2C
285 2.85 0.30 2.55 0.20
118D 289 3.02 0.33 2.69 0.20
301 3.12 0.43 2.69 C.21
119D 302 2.57 0.23 2.3k 0.21
319 3.10 0.36 2.7k 0.22
121D 316 3.0k 0.38 2.hE 0.22
327 3.12 0.39 2.73 0.22
125D 328 2.98 0.38 2.60 0.22
325 2.97 0.37 2.60 0.23
130D 232 2.6L 0.23 2.41 0.22
337 3.02 0.29 2.73 0.21
131D 338 2.97 0.29 2.68 0.22
356 2,86 0.27 2.59 - 0.21
132D 357 3.10 0.k2 2.68 0.21
378 3.10 0.50 2.60 0.21
133AE 37 0.21 0.21 - 0.21
352 0.21 0.21 -- 0.21
133D 321 3.15 0.32 2.83 0.20
LoL 2.95 7.33 2.62 2.27
134D LoE 3.15 0.38 2.77 0.21
L17 2.95 0.35 2.60 0.20
135D L15 3.12 0.39 2.73 0.20
L1~ 3.10 0.39 2.71 0.20
Averages 2.85 0.39 2.6 0.23
Fange 2.25 - 3.55 7,27 - 1.00 1.95 - 3.15 0.18 - 0.€0
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2." INDEX DENSITY FEADINGS MISSICN 1028-1
Limiting Terrain
Gross
Pass Prame Dmax Dmin Delta Fog Dmax Dmin Delts
1D 1 0.70 0.15 0.55 0.1k 0.79 0.20 0.50
2 0.72 0.16 0.56 0.1h 0.72 0.24 0.48
5D 3 1.45 0.3k 1.11 0.12 1.12 0.58 0.5
11 1.59 0.48 1.11 0.13 - -- --
£D 12 1.73 0.39 0.64 0.12 1.03 0.39 0.5k
3G 1.66 0.2~ 1.39 0.12 1.02 0.27 0.75
AT Lo EDITED FROM ORIGINAL NEG.
i1 EDITED FROM ORIGINAL NEG.
7D Lo o.ks 0.1L 0.32 0.13 0.4¢ 0.20 0.20
T2 1.ko 0.23 1.17 0.12 1.hk0o 0.23 1.17
2D 73 1.0 0.53 0.51 0.12 0.8% 0.53 0.31
8L 1.4 0.Lo 1.0k 0.12 1.20 0.k2 0.78
24T 2= EDTTED FROM ORIGINAL NEG.
an 8¢ 1.52 0,57 0.95 0.12 1.05 0.57 0.48
abk 1.23 0.30 0.93 c.12 1.03 0.3k 0.69
1Lp g5 1.52 D47 1.0k 0.12 -- -- --
) 37 EDITZD FROM ORIGINAL KNEG.
. 93 1.7 0.2% 1.3% 0.12 -- -- -
Z l.o3 0.26 1.49 0.12 -- -- L --
17D 100 2.02 0.26 1.76 0.12 -- -- --
101 1.98 0.30 1.68 0.12 - -— -
19D 102 0.58 0.15 0.43 0.13 0.58 0.18 0.40
112 1.34 0.34 1.00 0.13 1.34 0.56 0.78
22D 113 0.h8 0.1k 0.3% C.12 0.48 0.23 0.25
129 1.48 0.b0 1.08 0.12 0.82 0.51 0.31
ke 130 1,13 0.3k 0,79 0.12 0.72 0.34 0.38
1Ly 1.27 0.9L .73 0.12 - -- --
. 1.2 TaLn c.1k 2.37 0.12 .43 0.20 0.29
7 Ll pR-=3] 1,64 0.11 0.6k 0.21 0.43
el 17¢ JubT 0.12 0.25 0.11 0.40 0.16 0.24
. 189 1.91 0.L3 1.38 0.12 1.12 0.43 0.69
TTAD 190 EDITED FROM ORIGINAL NEG.
et 101 1.27 n.27 nLa0 2.11 1.37 0.70 0.67
1%= L5 LT 1.5% g.11 0.90 0.66 C.24
SLAT 199 EDITED FROM ORIGINAL NEG.
T s 1.5 0.L# 1.Lo 0.12 1.88 0.Lé 1.h2
X 1.on <L Z.7€ 0.12 1.22 0.L6 0.76
lalc 1.1l WL PR 0.13 0.8¢ 0.43 0.43
e i 1,07 3,37 1.32 0.11 1.02 0.35 0.67
- 1oL .
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LIMITING = -

Average Dmax
Average Dmin
Average Gross Fog

High Dmax
High Dmin
High Gross Fog

Low Dmax
Low Dmin
Low Gross Tog

.30
0.09

2.08
0.94
0.1L

0.40
0.07
0.0k
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TERRAIN
Average Dmax 0.91
Average Dmin 0.38
High Dmax 1.88
High Dmin 0.88
Low Dmax 0.35
Low Dmin 0.16
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APPENDIX E. CLOUD COVER ANALYSI®

-

1. Introduction

This study represents a statistical analysis of the cloud cover on
the photography of Mission 1028. The basis of this study is the cloud
cover data for each quarter segment of every individual frame of photog-
raphy. The data is obtained by analysts specifically trained in estimating
cloud cover by designated categories.

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

The occurrence of each cloud category within an operational pass is
expressed as a percentage of 100 and appears in Table 2. Each percentage
is a ratic 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 1l occurrences in a given pass is 200 out of a
total of 1000 (250 frames x 4 quarters), all categories combined, then
20 percent of the pass would be classed as category 1.

Also a cloud cover percentage per pass 1s included in the last
column of Teble 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 glven pess:

20% Category 1
15% Category 2
30% Category 3
25% Category k4
10% Category 5

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

0.20 x 5.0 = 1.00%
0.15 x 17.5 = 2.63%
0.30 x 38.0 = 11.k0%
0.25 x 75.0 = 18.75%

‘0,1C x 100.0

w|o o
- -
—

Hence, L3.6 percent of this pass is cloud covered.

- 107 -
Handle Yia
' “ielyweNeTROTT
w Centrel System Only
wHE OO NSO .




e=taient-HEMNOTE
Cantrel System Only

i Y - TOP-SEERET-RYFF- L
:

MR TER ST ' y

amy .
i A

CIOUD COVER CATEGORIES

CATEGORY PERCENT OF DESCRIPTION MEAN CLOUD I
NUMBER CLOUD CCVER PERCENTAGE
1 Less than 10% Clear 5% l
2 10% - 25% Small Scattered 17.5%
Clouds I
3 26% - 50% Larger Scettered 38%
Clouds '
4 51% - 99% Broken or Con- 75%
nected Clouds |
5 100% Complete Over- 100%
Cast
a
|
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Cloud Cover
% Per Pass

MISSION 1028-1

Cloud Cover Data, Missions 1028-1 and 1028-2
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APPENDIX F. MISSION COVERAGE STATISTICS

1 Summary of Plottable Pﬁotogragbic Coverace, Mission 1028-1

Mission  C28._
Forward Camerz At Camera Tctels

Country Lin nm | Sc mm Lin nr Se nm Lin rm [ Sq mm
11,521 1,635,722 12,23¢ 1,804,376 23,751 3,503,098
€,CC0 TCLlee 8,15é 890,952 12,20k 1,761,070
T2 303,050 65— 95,484 1,397 20k,3538
7 18l 250 65— 135,136 1,611 296, 420G
237 -2,19- 35¢ 51,528 637 33,622
kD -I.03- 267 38,962 603 87,015
23 2-,50-0 252 18,542 542 43,1588
272 37,366 a7 Ly,190 542 80,758
258 37.€68 258 37,668 516 75,336
2.3 3,578 23 33,726 L7L 63,2CL
23 35,372 239 35,872 Ltz 1,7l
229 33,998 182 27,664 L1y 61,662
217 3C,9L8 17w 2l,908 391 55,856
tIl 20,28 15- 22,Lk8k 333 4L8,91C
e zz,Tac 13- 13,028 294 41, 7hE
1.5 298¢ 1L: 2L,9k0 290 Lg,B80
227 T35 £3 3,358 288 11,096
Archipelago 112 3,784 1TL 6,020 286 9,804
ESyrt 154 17,466 131 16,756 285 3k,222
Alaska US 12k 21,080 124 21,080 248 L2,160
Hun-ary 135 13,710 135 20,520 270 Lo,230
tourltani 97 16,684 145 24,940 242 L1,624
iL3 2,9k o 16,684 2z 41,624
e 1.,288 1-2 21,584 236 35,872
o — Ol ot 1k Leo 200 28,800
z - s 11,076 13C 21,30
PR Tz 1C,8CC 18c 27,CCC
o BN ey 000 aC 11,680 160 23,360
LTol 27 17,082 3k L, o6k 151 22,046
Yoo Z.zvlia 1c2 1e,B92 5L 8,208 156 23,100
A lotarn 13l 1.,128 13 2,774 150 21,500

Jootrn. Alrlzan
Lolc pie .o T2 10,800 1L 21,600
H-nduras . =, 67 7,776 13k 15,552
- 111 -
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Missicrn  1028-1

Forward Ceamera APt Camers Totals
Courntry Lirem | Somm Lin o | 5S¢ r= Linom [ Sgrm

T?ailand TC 1¢,22¢ 62 3,052 ize 19,272
E Sa}vador &7 7,776 3L 5,896 101 12,672
Israel . 1 L, 402 66 1,8L6 97 6,248
Poriusuese Guines 25 ~,128 73 12,556 a7 16,684
Fakistan -z 7,150 25 3,650 7k 1C,80L
2- T6C L7 T,ln 71 7,90k

3t -,256 3h L, 804 68 9,792

- ‘ &8 1,c6 68 1,08k

3 -,502 33 L,E25 6L 3,085

= £ ;,69g 1L 2,125 52 7,82C
ga::: ig :&L ~,120 24 4,123 L8 8,256
Snu -2 £,132 ) 6,132
Fume 2 2,92¢ 20 2,920
TOTAL 2k,k36  3,352,L36 24,535 3,571,848 LE,971  T7,12k,28L
¢ itiiantial US 75 7,662 819 89,7k- 1,600 163,405
FoAT TUTAL 2T e 25,35k 3,661,532 50,571 7,293,630

- 112 - '
Handle Via
e |
JOR-SECREF-REE~ Contral System Daly



e i1 FOR-SECRER-RUFF 4
anFaloni-KEXHOLE- 1
Control System Oaly NE-LQRUGMN-DISSEM.
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2. Sumary of FPleottable Photographic Coverage, Mission 1028-2

Mission 1028-2

Torwerd Camers + Camers Totals
Country Lin nr I Sq Lin nm | 5S¢ am Lin ] Sq nm

USSR 8,807  1,28¢,072 3,215  1,3L2,770 18,022 2,428,8k2
Chira 7,901 1,094,270 8,166 1,190,882 16,067 2,285,152
La 45,71 Log 52,698 827 ice,L1k

33 7,2l 351 50,17C 622 27,384

3G 37% 53,818 682 26,84k

3z 295 43,068 &h3 gg,632

v la 2zt 311 k5,198 539 87,622
a - -7 238 37,665 543 73,273
Soumanin 223 2539 39, 368 5L2 82,384
AnlTrLL Ll 2": 236 32)l3c 53"" 771690
£ Yiatam 252 271 30,81k 533 60,634
2.1 273 39,858 13 7L, 858

-z 2Lo 18,08L qgz Lk o6k

227 227 T32,23L L35L 6, LEE

2.0 172 25,112 Lar 61,466

277 211 29,962 L16 5¢,072

Chan e 152 21,58~ 372 53,818
7. M 185 26,640 370 53,280
iy le o 1LE 16,756 3ce 36,494
Poland 139 148 22,496 287 43,624
llorth Korea 162 121 13,832 283 34,048
Algeria 160 15 16,330 275 39,050
- Niger 160 109 15,914 269 39,274
Syria 148 11 15,98k 259 37,296
owegssr, ?O lh‘8 h-, 560 218 6, 688
% .raric G B6 10,488 180 21,888
Ty T ic2 12,320 173 19,920
> 2 3% 5,256 165 2L,050
: - -, e 11,372 162 23,632
: . 37 5,32¢ 15 11,752

iz 90 13,680 129 13,608

57 bt 6,67k 118 16,756

L3 68 9,656 1313 16,046

s 8 1,568 73 11,002

. - 70 2,125
Trier Voltaz 6L 9,34k 6L 9, 3k
S e 2p 3,3k Lg 6,992
L z . T 28 L,LEE
IR I . RTEURE 5,103 3,306,528 Le,08z 6,522,622
ol U0 -7 L. L35 69,318 97k 130,308

DA R o e T 21,688 3,378,8L¢ L7,053 6,653,33C
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