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Mission 1026 (J-25) was launched at 2116Z on 28 October 1965. Both
portions of the mission (1026-1 and 1026-2) were recovered dry, in good
condition, by air catch. The mission consisted of 67 operational, 11
domestic, and 4 engineering passes. All cameras operated properly
throughout the mission.

Three mincr malfunctions coccurred in potentially dangerous areas.
First, the sticking of a manufacturer's splice to a successive film wrap
caused 4 frames of the forward-looking panoramic material, on the second
portion of the mission, to be creased. This condition could have easily
resulted in the jamming of the forward camera. Second, & shutter
maelfunction on 4 frames of stellar photography in Mission 1026-1 indicates
that its operation was not positive. If it had failled completely, more
than half of the stellar frames on the first portion of the mission wouléd
not have been recorded., Third, the least serious of the 3 anomalies was
the intermittent failure of the center of format switch on the aft
panoramic camera. This switch controls the recording of the binary word,
camers number, and horizons on the aft record. It failed numerous times
on the first portion of the missior but operated properly on the second
part (1026-2).

The interpretation of the material i1s limited by c¢loud cover which
degrades or obscures approximately L5 percent of the mission photography.
Low solar elevations and cloud shadow also hamper its useability.

The quality of the photography is considered to be good, and an
MIP of 85 was assigned.

The Trenton vs Yardleigh processor evaluation planned for the second
half of the mission was inconclusive because of the high percentage of
full-level processing used.

Due to & command error, the V,h programmer was not started on pass
87D of Mission 1026-2. Therefore, the photography was taken at the
bottom of the V/h ramp and the Imagery is affected by overexposure and
displays excessive Image motion. This pass consists of 37 forward and
37 af't frames.
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PART |. CAMERA OPERATIONS

Forward-Looking QMaster) Panoramic Camera No 1Tk

The forward-lcoking panoramic camerg functioned properly
The photograrhy 1s not affected by any major degradations.

the mission.

However, a few of minor severity are present.

a., The
illustratesd

bselow.

throughout

_ocation of fog ratterns caused ty light leaks is
These areas of fog ere present throughout the

mission, tnelr density level being proportionate to the time spar

tetween camera operetlions,
nature, acw

& serious
Tusure

A1 e
fligh=s,

Approxi=ete Locetiorn of Fog Fatterrs

Although none ere considered %o be of
ion is being taken to eliminate them on

—— —_
N

—7

(]
A. 1lst frame from start of pass.
B, 2nd ‘rame from start of pass.
C. 3rd frame from start of pass.
Z. 5tk frame {roz start of pass.
£. oth ‘rame froz end of pass.
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b." Fine emuision stratches.are present under tre camera nurber
cust inside the forma- &t the binary edge., A series of exirerely
nory, emuisiorn scratehes rarellel <o zhe majcr axics ol tne
located under zhe canera nurwber ani in the torus ETEE a8
ire take-ur end cf east Trame. This raking is yresen* acrs:cs “he
T the Tormas at zhese locations,

c. Traces cf derdri+ie Static discharges are Fresent azlcng the

SLnary edge cf iie fiis i- Tasses 3D, frames 35 thm; 33; 5.2,

Srames 25 thru L3 >, frames 1 thru 7; and 36D, frames 27 ang 56,

<watlc traces are rresent a_ong the frequency mari: edge cf tre £11~
P

10D, frames T srwe. 9, and at bot: fiim edges ir rass &.D,

=c-ftorin: (Sleve) Faroraris Cemera d3c 173

Liranic camers operated Ircrerly <thrcuzicus -ie
: ot affected by arny sericus degrade-=icrz.
were nozed,

g, The corfiguratizn or tre fog patterns on thne material is
lllustrated below. Elimination of the light leaks which cause
~hese patterns is ir progress. The fogged aress were present
throughout the mission, and their density level is commensurate
with the duration of the it time between camera operations.

N ~ — = ~~ =T
\Q .
\ -
T e R T - =
A B C
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. «Fine erulsion scratches are yresent ‘ust Insile tne Terrmat
- - g mtrav T -n'__-_

2y <re gavers nurmer at Teih the tinary and
A series ¢f exiremely Tire emulsion scoratil
4 Iz locazed
scratcnes T

<ne format &t Tness _ccatilns.

2%&tic are TreEenT a.0nL Tne [lLleary
= - P o o I - -
woy ZTETE D oL, ITremmes o LAY ol
P P S S - - - - - -
SOTL L 20EZSeS CINTEl ZTatlt Traces

17y arrear intermit-ently oonrIiuincut

miszion., In some ins=ancs:s, these stresgqs

P R e 5 o- - a3
27 wre fileli I =ztten. wthersg zre

- -— - = g [ [ gy
57 Tine Tilm, gnd & Jew are ranilnly
- - By —_— - I - - = [ -
IourL L Tasse: b, TTE&TE L, D o,

Greras were cperational TLrOUZLCuUT
ress (1D), the starboard norizon imagery
¢ operational vass (3D) through vass 1iD the

5
‘g nermal. FProm the seco
rrears o be out-of-focus. When studied under

vy was discovered o distlay a shary
tiorn. The cause of this rhenomenorn, whieh
sgions, ig unknown, Most starboard norizcns
e 1 ; _y oierexrosed, Thi

R ol Lock angle aud nign
2loul cover, An zree of fog ernzers

<he fregquency-mark/supply corner, The
<ne Qensity cf the norizon imazery.
ag<icr on an external surface. The vors
Y Bni tre exresure Is nmormal.  Eoth
Treces derndritic static. These occur

“rne Trosozroy-mark edge of the format and alfec:

LR S

d
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k. Aft-Looking !Slave! Horizon Cameras

Both slave horizon cameras were operational throughout the mission.
The starboard horizon displayed a velled condition on all passes
from 1D through 116D. Veiling was so severe on the first half of the
mission that it could not be determined whether the imagery was veiled
or out-of-focus. This condition continued into the second half of the
mission, vhere veiling gradually became less severe and cleared up by
pass 117D,

Although this phenamenon has been experienced on previous missions,
it is generally not present on the first pass and has always dissipated
by the 25th pass. The condition experienced here is unusual in that it
is present on the first pass and continues more than half way through
the second bucket operation. The cause of this spparent veiling has not
been determined but is being studied. Due to an intermittent malfunction
of the center of format switch, several pairs of horizons were missing
(see part 9 of this section for additional information). Both horizon
formats contain small dendritic static traces. These occur intermittently
along both the binary and frequency-mark edges of the format but affect
neither the horizon imasgery nor the arcs.

5. Stellar Cemera No D75 Reseau No 93 (Mission 1026-1)

The stellar camera operated properly on all but L4 frames. The
shutter did not open on frames 182 and 183. Frame 184 is slightly
over-exposed. However, star images are detectsble. Frame 185 is grossly
overexposed. The area between frames 184 and 185 is fogged, indicating
that the stellar shutter failed while in an open position on frame 184,
remained open during film transport, and closed only after frame 185 had
received an extremely long exposure, The stellar frame correlation with
the forward-looking (master) camera for these frames is:

Nandie Yia
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Mission 1026-1

Stellar “ Forward-Looking

Frame No. Pass Camera Frame Total Frames
177 30D 6
178 30D 13
175 30D 20
130 30D 27
131 30D : 34
132 30D L1 b1
153 31D T
18L , 31D 14 20
1355 34M 1
136 34M 8

The density level of the flare is low, and stellar images are
detectable throughout the format area. The stars generally aprear doubled
or elengated, indicating slight vehicle instability. This vacillating is
minor and within system specifications. Handling marks degrade frames
378 tuarough 381, and a plus density streak with associated emulsion
ecracking is located between the correlation mark end the stelliar format
on frames 357 through 384. Film supply was depleted prior to mission
completicn, the last titled frame being 4OL. Approximately the last 2
feet of film were fogged and abraded due to runout. The guality of the
stellar imegery is considered to be good, and no major provlems were
encountered in the stellar reduction. Streaked images, belisved to be
particles of crystallized jettisoned fuel, are present on the first 18
frames. A few lsolated particles appear at random thereafter through
the £fI-2t 2lf of the missiorn,

6. Stellar Camera No D72 Reseau No 85 (Mission 1026-2)

The stellar camera functioned properly through film exhaustion, the
last titled frame being 388. The star images are of good quality although
most are elongated or doubled. The last 30 frames are abraded due to
runout, the last half of these being severely abreded. BEmulsion cracks
parallel to the minor axis are present throughout the material. A row of
plus density dots with associated emulsion cracking is located 0.1 inch
from the correlation mark edge of the film. These dots are spaced 1.58
inches epart and occur throughout the material. An irregular area of
minus density located near the center of the format 1s imaged on every
frame. I3 is believed to be caused ty an obstruction or the reseau plate.

Handle Yia
= etert-REFNSE—

Iel SEERE;' RUI I Contrel System Quiy



nanw e TIVUT JREGRET DWW
—Fatent=R PO ™
Contral System Oniy ' ] ~MOLORHGN--DIGHEM—~

7. Index Gemera No D75 Reseau No 92 (Mission 1026-1)

The index camera opersted well throughout the mission, and
the photographic quality is good. Some frames contain an image of a
portion of the edge of the reseau. These images are caused by internal
light scatter within the glass being refracted by the edge of the reseau
to form an outline of its edge.

8. Index Camera No D72 Reseau No 89 {Mission 1026-2)

The index camers functioned properly throughout the missicn, providing
L34k titled frames. Two small minus density dots, caused by specxs of
foreign matter on the grid throughout the mission, and runout-induced fog
on the final 2 frames are the only degradations. The quality of the
imagery is considered to be good.

9. Assoclated Equipment

This equipment records rart of the information required For
correlation and mensuration of the pancramic cameras.

8. No binary word was recorded on the following forward-looking

frames.
Pass Frame
1D 3
37D 97
100D 35
130D 3
148D 21

b. An Intermittent malfunction of the center of format switch
on the aft-locking camera resulted in the camera number, tinary word
and index marks, and horizon exposures and fiducials (wher required)
not being recorded on the following frames. No pulse was skipped
in the frequency-mark track on these frames, indicating that the
clock was not interrogated.
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FIGURE 1. DESCRIFPTION OF PHOTOGRAPHIC DATA

4

The data vertaining to photograrhs contained ir this publicetion
are defined as follows:

PASS: A vass is the opverational poriion of an ortital revolution. A
suffix D indicates that the photograrhy was acquired during the
descending rtortiocn, & suffix A indicates that the rhotograrhy was
acquired during the ascending poriicn, and a suffix M indicates
+rat the thotograrty was acgulred during a rass that includes toth
ascending and descerding tortioms. An additional suffix E indicates
thas the tess was an engineering operation or that & portion of
the rass nas been edited.

DATE OF FHOTOGRAPEY: The date of prctograrhy indicates the day, montih,
ard year (GMT) that the rhotograrny was acguired.

TTIIVERSAL GRID COORDIUIATES: These cocréinates are included to locaze
+re 1llustratel phetegrarhy wiinin the pancoramic Tormat.

P = el

TIARGITETT TACTCL: The enlargerment factor 1s included to indicate th
number of diameters the original meterial has been enlarged in the

photographic illustraticn.

GEOGRAFHIC COORDINATES: These coordinates are included to indicate the
latitude and longitude of the center of the panoramic format.

LALTITUDE: This measurenent is the vertical distance from the vehicle to
the Houzn Ellirpsoid at the time of the acguisition of the photegrarhy.
IITC: Hozation ¢f the camers apout its transverse axis. Using
arrrorriate aeronautical terminology, positive readings indicate
rose-ur attitude and negative readings indicate nose-dowrn attitude.
RJLL: Rotatlon ¢I the carere atcut its longitudinal axis., Using
aprrorriete aercnautical terminology, positive readings indicate
eft wins-ur ettizude ené negative readings indicete right wing-ur

Thar Retation of the carmera sbcut its vertical axis. Positive readings

irdicazte counterc.ocrwise rctation whern viewing the ground nadir

d
ror the venlcle-mcunted ceamera in flight
TCUL TS Vellc . e-nolulnlec o H TOCIllghnv.
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LOCAL"SUN TIME: This time is included to present to the viewer a
realistic time of acquisition of the photography illustrated.

SOLAR ELEVATION: The solar elevation is the angular elevation of the
sun above a plane tangent to the surface of the earth at the center
of the panoramic format. A negative solar elevation indicates that
the sun is below the plane,

SOLAR AZIMUTH: The solar azimuth 1s the angular measurement of the
rays of the sun measured from true north in a clockwise direction.

EXPOSURE: The exposure iz the dursticz ¢f the photographic exposure
expressed in a fraction of a second and 1s computed from the
scan rate and slit width.

PROCESSING IEVEL: The particular degree of development given to the
film to attain negatives of the highest possible quality. Three
levels of processing, Primary, Irnterm=liate, end Full, are
currently employed.

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

- 10b =
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2 AT 3. EXAMPLE OF Z0CD QUALITY THOTOGRATHY
illistrated here indicate th
tre missgicon

icn., The aculdy of +h
Y vetier irarn tnat of the forward-looking.

NPIC K-8170 '2/68) NPIC K-6171 (2/46;
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FIGURE 2 FIGURE 3
Comers . . . . . ... ... + « + « « . . Fwd-Looking Aft-Looking
PASS &+ 4 + 4 ¢+ ¢ 4 4 4t e s s e o 4 . . . 1D L6D
Frame. . . . . . . . i i v s e s e e w4 .5 11
Date of Photography. . . . « « . . . . . . 29 Oct 65 31 Oct 65
Universal Grid Coordinates . . . . . . . . 48.5 - 13.5 56 - 10.1
Enlargement Factor . . . . . . . . . . . . 20X 20X
Geographic Coordinates . . . . . . . . . . 39-53N 82-50W 39-09N 9L-14w
Altitude (feet). . . « + v v o « » » . . . 645,120 616,220
Camera:
PLECR & ¢ v v v v v v e e n e e e e . . P29 -15%12°
Roll. . . . . ... . 0918 07!
Yaw . . . . . . .. . . . 0920 Py
Tocel Sun Time . . . e e e e e e e . . 121 1217
Solar Elevation. . . . . . e e e e e e« . 3393 35013’
Solar Azimuth. . . . . . . . « . . « . . . 1929 186°
Exposure (fractions of second) . . . . . . 1/111 1/177
Processing lLevel . . . . . . P x5 Full
Vehicle Azimuth. . . . . . . e e e e« . . 159°50" 160°36"
4 AFT FWD and AFT
%’ Approximate flight direction Approximate scan ditection
| on photogr aph on photograph
v FWD

- 10d -
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FIGURE L. EXAMPLE CF IMPROPER IMC

The image smear, which is easily detectable on the zccompanying
photography, is the result of improper IMC. Due to a command error,
the V/h programmer was not started for this pass. Therefore, the
photography was accomplished at the bottom of the V/h ramp.

NPIC K-§172 [2/88)

- 1Ce -
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Camers . . . . « « « .+ .« . . . . . Aft-Looking

PESS + + « « « 4 v v e e e e . . 3D

Frame. . . « v « « v o« « v+ . . 3%

Deate of Photcaravhi. . 2 £

) . e . . 35 - 1L

Zrnlargemens Facior . o, . . . . . . 21
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Trcecessing Level o . . . . . . . 0TIl
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4
o
—— Approximate [ight girection .-_/.__ Approximate scan direction
on protogr aon TN on photograph

Azcroni=ate iocation of photograce in format. Negative viewed with emulsion side down.
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EXAMPFLE OF NORMAL AND VEILZD HORIZON IMAGEFY CF THE
FORWARD HORIZON CAMERAS

(R

.

FIGUEES 5 AND

P

The por% horlzon appesrs normal while the startoard horizon of
the same pancramic frame 2isplays a veiled condition. This veilins
is present on passes 3D through 14D on the materisl of the forward

starboard horizon camera.

NPIC K-8173 (2/86) NPIC K-8174 (270808}
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Camera:
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h— ¥ & 4

Yaw « o + s o

Tocegl Sun Time . . . .
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31-598 117-52E
721,528
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Intermediate
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FIGURE 6

Fwd Starboard
Horizon
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152

29 Oct 65

87 - 12

3X
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721,528

14°41 "
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Intermediate
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Apprcxi=ate tocation of pnotogiaph in lormat. Negative viewed with emu!sion side down.
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FIGURES 7 ANT 8. EXAMPLE OF NORMAL AND VEILED HORIZON IMAGERY OF THE
FWD AND AFT STARBOARD HORIZON CAMERAS

The veiled condition of the aft starboard horizon can be compared
witr: the normal condition of the fwd starboard horizon. These photo-
graphs were taken at aspproximately the same time. It is felt that the
difference in look angle (fwd vs aft) of the horizon cemeras accounts
for the wvariance in the quality.

NBIC K-$178 (2/881 NPIC K-8178 (2/88)
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FIGURE 7 FIGURE 3
Camera . . . . Fwd Starboard Aft Starboard
Horizon Horizon

PSS v v v o v v r e e e . . . 84D 8Lp

Trame. . e . A 13

Zate of Photography e e e e e . . 3 Nov 65 3 Nov 55
“jniversal Grid Coordinates . . . .. . . . 87 - 12 5.5 - 12
Znlargement Factor . . . . .« « . . . . « 3X 3X

Seographic Coordinates of Vehicle Nadir . L1-39N 116-S9E 41-39N 114-59E
Altitude (feet). e+ s e s e v s . . . 601,654 601,793
Camers:

PIteh v v o v o o 4 4 s e e e e e e . . . 1LO30 -12030

Foll. . . e s -

Yaw . ., . . . . . . e e « « Not Availeble Not Avalilatle
Local Sun THme e e e w e e e . 1214 1214

Sclar Flevstion. . 34°L3r 33952

Szlar Azimuth N . 1840 1340

Zxposure (*’ractions of‘ second) e . 1/100 1/100
Processing Tevel o . . 0 0 . . . Full Full

Vericle AZIMUTR. & . 4 4w 4 4 e . 4 . . . . 159046 159046

i
" Approximate scan direction
! on photograph

Axproaimate 1ocation 2f onotograpn n format. Negative viewed with emylsion Side down,
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FIGURE 9. QUALITY OF INDEX PHOTOGRAPHY ON MISSION 1026-1

the index photogravhy of Missicn 1026-1 is shown

Fal

e cn—'!-f--.- o)
Fpgs 4 A e -
rere, The locs*ion of the image of the reseau edge is indicated ir
1ne drawing on paze iC L.
NRPIC K-817T7 (2/88}
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TIGURE 10. EXAMPLE OF MALFUNCTION OF THE STELLAR UNIT ON MISSION 1021-1

Those frames involved with the slight melfunction of the stellar
camers ere illustireted. This anomaly 1s described in Part I, section 5,
of this report. The frames on which the malfunction occurred are 182,
133, 184, and 185,

NMPIC R-8178 (2/0..
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Camera . . + « + + » - + + + . . Stellar (1026-1)
Pess . . . « ¢« .+ .+ . ... . . 30D & 31D
Frame. . . . + . . + .« ... 180 - 185

Date of Photograpiy. . . . . . . 30 Oct 65
Enlargen..nt Factor . . . . . . ., Contact

Exposure (second). « . + . . . ., 2
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PART 1. FILM

-

1. Film Processing

This secticn rrovides an evaluation of exposure, rrocessing, and
densities of the original negatives from Mission 1026.

a. The following slit width and filter combination were
emrloyed on <the pancramic cameras in this mission.

Slit Width Filter
Forward-Lookirg Camera 0.225 25
Aft-Looking Camera 0.,15C" 21

Solar elevations ranzed from -LPLB' to T295T!' on oreratiornal
pnotograpny. About 35 percent of the photography was accomplished with
solar elevations of 20 degrees or less. The processing contractor
repcrted that densities read on the original negatives of this missicn
ranged lower than normally observed on previous missions even though
most of this mission received the full level of processing. Although
the same slit width and filter combinations were utilized on missions
1023 and 1024, 1t is felt that this mission received less exposure
because of the difference in solar elevation. Also, due to the high
percentage of cloud cover, a larger amount of photography than usual
was accomplished of areas in clcud shadow., It is felt that additional
exrosure would have helped those areas affected by low solar elevation
and/or cloud shadow. An increase in exposure would not have hindered
the rhotography in areas of relatively high solar elevation and gocd
wegther ccnditions, and would have enabled more processing *o be
carried out at a lower level, reserving the full processing level for
special areas. The exposure level of the index photography eppeared
slightly less than usual, indicating a lower level of illumination
throughout the mission. The exposure of stellar photography is
considered to be good.
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SOLAR ELEVATION OF FORWARD-LOOKING FRAMES

Pass Sclar Elevation Sogsar Elevation Solar Elevation
Less than 10° 10” to 20° Greater than 20°

1D 1-27 28-45 |

3D 1-28 29-39 Lo-58

5D 1-5 6-49 50-87

&b 1.169

e 1-1k 15-79

8D 1 2-67 68-72

7 . 1-9 10-90
14D 1-95
16D 1-11
13D 1-29 30-51
20D 1-10 11-Th |
21D 1-108
23D 1-19 20-72
2LD 1-12 12-101
25D 1-31

26D 1-79
3D 1-41
3iD 1-20 |
3LM 1.8, 85-93
35M 1-76 T7-85 |
3D 1-13 1h-164

38D 1-153 1
39D 1-19 20-109 |
LCD 1-19 20-98
51D 1-81

~GD 1-21
LTDE 1-19
51D 1-45
32D 172
53D 1-34 35-105
5LD 1-32 33-65 66-91
61D 1-17
63D 1-16
SLD 1-13
53D 1-20
<§ED 1-51 52-69 70-125
oD 1-29 30-86 87-114
<D 1 ko
72D 1-31 32-129
73D 1-16
D 1-11
- 1-6 T-40

3= 1-34
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SOLAR ELEVATION OF FORWARD-LOOKING FRAMES

(cont'd)

Solar Elevation Sclar Elevation
Less than 10° 10° to 20°

1-6 7-68
1-6 7-68

1-22

1-2 3-k1
1-23 24-62
1-2 3-65
154 55-T8
1-39
1-52
1-26

=37 38-84
2 3-65
1-42

1-2

1-27
1-55 56-T75
-=3< 3C-3k
1-43
1-42
1-49

1-38
1-5k
1-4o
1-k2

Solar Elevation
Greater than 20°

1-123
69-121
69-135
1-37
23-131
1-82
22-62

63-90
66-104

Lo-82
53-159
27-91
1-48
1-2¢
85-158
66-105
43.91
1-62
3-42
1-.21
28-57
76-131
95-122
Lg-126
43.105
50-78
1-11
1-18
39-159
55-T1
L1-78
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b. The entire footage from both the forward and aft pancramic
camerss on the first half of the mission (1026-1) was processed in
the Trenton processor. This machine employs infrared detection
densitometry to determine the optimum level of development,
Seventeen processing changes were required for the forward and 12
for the aft material. The percentages of Mission 1026-1 processed
at the various levels are as follows:

Develorment Level Forward Aft
Primary 0 o]
Intermediate 20.8 4,2
Full T3.2 95.8

¢. Approximately half of the material from both panoramic
cameras on the second portion of the mission (1026-2) was processed
in the Yardleigh processor in order to determine the advantages
or disadvantages of this machine., The Yardleigh is a frame-by-frame
processor capable of changing the processing level for each frame
according to the Dmin value as read by infrered densitometry. It
utilizes the same 3 levels of processing as the older Trenton
machine but provides an immediate, rether than gradual, change in
development level. The Trenton requires up to 40 feet of film in
which to complete an entire processing level change. Through the
primary level of development, the operation of the Yardleigh 1s the
same as that of the Trenton; both employ the spray technique. The
full and intermediate levels of develompment in the Yardleigh,
however, are accomplished by utilizing the developing agent suspended
in & viscose medium, The application of the viscose developer 1s
automatically controlled according to the density of the negative
as read by an infrared densitometer. Changes in processing levels
are almost instantaneous, affording frame-by-frame control of the
processing level. The forward and aft panoramic material from the
first half of Mission 1026-2 was processed in the Trenton. The
second half of each panoramic camera was processed in the Yardleigh.

The percentages processed at the various levels for each machine
are as follows:

- 14 -
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i First Half Mission 1026-2 Trenton Processor
Development Level o . Forward Aft
Primary o% o%
Intermediate 5% L%
Full _ 95% 96k
Number of Processing Level Changes L b
Second Half ' Mission 1026-2 Yardleigh Processor
Development lLevel Forwvard Aft
Primary 3% ]
Intermediate 5% &%
Full o2% 90%
Number of Processing Level Changes 109 93

Because of the high percentage of full processing, an evaluation
of the advantages or disadvantages of the Yardleligh processor is
impossible. No difference in the quality of the material processed in
either machine was detected., It was necessary to cut the panorsmic film
to enable the processing to be accomplished on the 2 machines. A night
engineering pass was prograxmed to provide approximately 25 feet of
blank footage in which to perform this cut. Since there is no accurate
way of determining film footage prior to processing without jeopardizing
the safety of the material, only a rough judgement regarding the location
of this blank footage could be made. The cut in the forward-looking
panoramic film was asccomplished in frame 53 of pass 102D, This is 30
frames, or approximately 75 feet, before the blank footage. The
aft-looking £film was cut in frame 130 of pass 103D. This cut came 103
frames, or about 260 feet, after the blank material., Considering the
method employed to determine the correct location for the cut, the areas
chosen were suprisingly close. Although the cuts did fall in an area of
imagery, the amount of film degraded is less than that normally covered
by a manufacturer's splice.
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2. Pblsical Film Degradations '

‘Emulsion digs, scratches, pinholes, and handling marks are minor
‘and considered powinal on the panoramic and index material. BHandling
marks degrade frames 378 thru 381 6f the stellar material from Mission
1026-1. A biased crease, indented from the base side of the film,
begins 0.8 inch from the frequency-mark edge of forward penoramic frame
43 of pass 100D. It continues and runs off the film at the frequency-
mark edge in frame L46. Coumpressive forces caused the adhesive of a
panufacturer's splice in frame 51 to cold flow and adhere to a successive
film wrap. This caused a momentary hesitation in the film supply which
created a tension transient and allowed the film to crease during transport.
An adhesive transfer is present in frame 52, 4 feet 4.5 inches from the
splice. Other manufacturer’'s splices on the forward material are located
in passes 21D, frame 9; 38D, frame 150; 72D, frame 30, 126D, frame 8;
and on the aft materisl in passes 30D, frame 35; 70D, frame 3; 104D,
frame 12. The last frame of the aft and the last 2 frames of the forward
panoramic material were severly abraded due to runout.

3. Film Footage

Camera Footage Frames
Forward-Looking Panoramic Camersa 8030 2923

No 174 Mission 1026-1

Aft-Looking Panoramic Camera 8103 295k
No 175 Mission 1026-1

Stellar Camera 45 Lok
No 75 Mission 1026-1

Index Camera 91 116
No 75 Mission 1026-1

Forward-Looking Panoramic Camera * 3023
No 17h Mission 1026-2

Aft-looking Panorsmic Camera * 2993
No 175 Mission 1026-2

Stellar Camera 4o 388
No 72 Miesion 1026-2

Index Camersa 91 L34
No T2 Mission 1026-2

#Because the Trenton and Yardleigh processors were used for both the for-
ward and aft panoramic materiel, only the totel of all pancremic footage
is available. Forward plus aft footage 1s 15,908 feet.
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PART Hl. IMAGE QUALITY

t yds Defimigign of Photographic Interpretation (PT) Suitability

PI suitability is an assessment of the information content of photo-
graphic reconnaissance material and its interpretability. A number of
interrelated factors are involved, such &s the quality of the photogra-
oy, the extent of target coverage, scale, and weather limitations.
However, the fundamental criteria for 5351gning s PI suitatility rating
mey be reduced to (a) the scope of the photographic coverage and (b)
the degree to which a photographic interpreter may extract useful and
relligbtle information from the material.

b

FI suizacility ratings eve: Excellent, Good, Fair, Poor, and Unuse-
atle. These ratings refer tc the overasll interpretive value of the photog-
rapht cbtained “rom & particular reconnaissance mission. Individual

targets may &lso ke assizned PI suitaollity v'a.tings. The standards tnat
Zezerrire assizrmment <7 the various ratings are:

Excellent: The rthotograrny is free of degradations by camera mal-
furnetions or vrocessing faults, and weather coenditions are favoratle
tarsuzghout. The imagery contains sharp, well-defined edges and corners
wiin no unusual distertions. Contrast is optimum and shadow details, as
we’). as details in the nighlignt areas, are readily detectable. Observa-
tion of small objects and a high order of mensuration are msde possible
by the consistently good quallity of the photography.

Good: The photography is relatively free of degradation or limiting
etmospheric conditicons. Bdges and corners are well defined. No unusual
distortions are present. Detection and accurate mensuration of small ob-
jects are feasible, but to & lesser degree than in material rated as
Zxcellent.

Fair: Degradation is present, and the acuity of the photography is
_ess than optimum. Edges and corners are not crisply defined, and there
is loss of detail in shadow or highlight areas, Detection and identifi-
cetion of smell objects are possible but &ccuracy of mensuration is
lizited by the fall-off in image quality and the less-than-optimum con-

TUBET.

Poor: Camera-induced degradations or weather limitations severely
rezuce the effectiveness of the photography. Edges and corners are not
we’l defined. Only gross terrain features and culture may he detected
v oldentified and diswortio: of furm may exist. Accurate mensuration of
e large ot /2cts is douctiul,

[

nuseatle: Degradation of photography completely precludes detec-
ticr, idernztification, and mensuration of cultursl details.
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2. PI Suitability, Missions 1026-1 and 1026-2

The PI suitsbility of Missions 1026-1 and 1026-2 is considered to be
' fair to poor ‘due to adverse weather conditions which greatly limited the
informational content of both portions of the mission. Cloud cover de-
zraded or obscured approximately 4O percent of the photography on Mission
1026-1 and about 47 percent on 1026-2, Only 246 targets were reported in
the preliminary readout. The interpretability of most of these targets
was reduced by scattered clouds, cloud shadow, haze, and other atmospheric
influences. Photograrhy in the extreme northern latitudes was restricted
in informational content by the low solar elevations at this time of the
year. Photography in areas of low solar elevation and in cloud shadow was
reported to arpear grainy. Such an appearance is directly attributed to
the low level of illumination and, hence, the lack of sufficient exposure.
Industrial haze, obliguities of greater than 25 degrees, and reduced scale
of the photography, or a combination thereof, also hampered the interpre-
tation of some targets.

, The photegraphic interpreters reported that, for the most part, the
guality of the photography in the domestic areas was good, withstanding
erlargement of &C times. However, due to the aforementioned degrading
infiluences, the greater rortion of the operational photography was con-
cidered to ve cf fair to voor guality. With thls type of weather condi-
tions, such a rating is to be expected.
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3. Definition of Mission Information Potential (MIP)

T The -MIP.is an arbitrary number, not limited by terminal values, which
is subjectively assigned to the panoramic photography of a mission and
which corpares it to the other missions. It is meant to be a measure of

The ca:.era.‘: eXior, canctility for reccrding information, discourting ad-

Terss CW IOl ;_.'.41\__..:, ~irir solar elevations, camera malfun
zizrz, or ciaer rasiors waoich reduce the quality of the photograbny.

Tne \IF is based on tne best photogrepny found in a mission, ever
T.owon the racTicrarny ~ay ©2 limited to a few frames. Since these frames
ars conszidersc o Le g cns* in the mission, they do not indicate tne
svarall suceess, average guelity, or general interpretability of the pho-
TOETALLY .

Criteria for selection ¢f the MIP frame:

£, omoiminate a’l portions ¢f the rmission affected by systenm

melfunctics,

o

y N R ey o 2
L. Ze.e:xt fraves which

Tenuaticn.

re Iree of clouds or atmosrheric &t~

¢. Eiiminate the first 10 frames and last frame of a pass be-
cause these may be affected by incorrect scan speed.

d. GSelect frames ithat are in s contimuous strip of approximate-
iy 10 ¢ilcud-free frames because cloud shadows from weather fronts are
cast for great distances.

=, Deternine from the horizon cameras that the panoramic photo-
Zrerny is rot affected by arparent vehicle perturbations.
f

. Select targets that are near the center of the format and on 'i
frames as close &s possible to perigee for scale purposes and to
eliminate otliquity. |

g« Select frames having near optimum solar elevation.

‘.. Select & hizn-contrast target (preferably an airfield) and
corrare the target tc a rrevious mission which has been given an MIFP

>
Tatiis.
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L. MIP, Missions 1026-1 and 1026-2 }

Based on the foregoing criteria, frame 13 of pass 78D from the aft-

* looking ‘panoramic camera whs selected ‘as the MIP frame of Mission 1C26-1.
This frame displays good exposure, contrast, and small detail is readily
discernible. The solar elevation is 34°57' and the film received the |
il level of processing. The aft camera photography is slightly better |
than that of the forward throughout the mission. Prevailing atmospheric |
conditions, coupled with the look angle of the forward-looking camera,
could easily account for this slight difference in quality.

\
The seiection of an MIF frame on Mission 1026-2 was made extremely }
¢ifficult by the lack of suitable areas at the format center in cloud-free |
rhotography. Frame 21 of pass 84D from the aft-looking camera was chosern |
as the MIP frame of Mission 1026-2. The solar elevation was 35°C0' and |
the film was processed at the intermediate level. An MIP rating of 85 was |
assizned for both parts of Mission 1C26. |
\

|

« Highiights of the Mission

N

a. A large dome or dish-shaped cbject was observed on the ground ad-
.acent o an electronic site.

\
|
|
t. The new termination. point of a rail bed under construction toward ,
a missile launch facility was established.

¢. Six new launch facilities were discovered.

d. A previously identified tower-like object at a test area was de-
termined to be a drill rig.

e, A new crater was coserved at the center of a new test area,

f. The confirmation of 2 suspect missile launch sites under construc-
tion was accoxplished.

Six resoliution target displays were photographed on Mission 1026-1.
Five were recorded by botr the forward and aft-looking cemeras while the
sixtr was photographed by only the forward-locking camera. No target dis-
rlays were recorded on the second phase (1026-2) of the mission. The
sround resciution, as read by 3 experienced photographic analysts, on the
oririral rnegatives and on & second generation positive print is presented %‘
.r. tre Tollowing table. In target orientation, those bars which are most
ierrendicular o the line of flight determine the resolution in the flight

sirectlion. Those which are most perpendicular to the direction of scan
ecclve e resolution ir the scan direction.
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TIGURES 11 AND 12. EXAMPLE OF IMAGERY ON MIP AND CORRESPONDING FORWARD
FRAME OF MISSION 1026-1

The quality of the photography illustrated here is considered good
ir. that engine nacelles cn the larger aircraft are discernible, edges and
cerners are well-defined, and no unusual distortions are present. The
guality of the aft photography can be seen to be slightly better than that
of the forward. This condition prevails throughout the mission.

NMPIC K-8179 12/88) NPIC K-8180 (2/84)
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FIGURE 11 FIGURE 12
MTF Trare 1026-1 }
Camera vy « = « + + « « &« « + o & « « . . . Pud-Lookirsc Loz -lookirs
PEES + + 4 4 4 b e e e i e e e e e e . . TRD TaD
TTETUR. 4w e b e e w e e e e e e e e T 13
Tmte ¢ Photogravhy. « « « « « v 4+ « . . . 2 Nov €5 2 Nov £¢
‘riverzel Grid Coordinates . . . . . . . . 55.3 - 10.3 L5 - 13.4
Inlsrgenent Factor . . . . . . . . . . . . 20X 20X
jeczraphic Coordinates . . . . . . . . . . 39-43N 105-14W 39-51N 105-21W
~lzitude (feet). . . . . . . . . . . . . . 603,456 600,778
Camera:
PIteh « 4 v v v e e e e e e e e e .. .. 15012 -15%2"
I R -0°8"
Yaw . . v &« 4 4 4 v 4 4 e s 4 s e s « « o« Not Available Not Available
Lecal Sun Time . . . . . . .+ + « . + . . 1150 1150
Sclar Elevation. . « « « « + v v « + « . . 3497 3L°g57"
Silar Azimuth. o 0 4 e v e e 4w e .. . . 1T 177°
Txoczure (fractions of second) . . . . ., . 1/123 1/182
Troeessing Level & . 0 . 0 - . . . . . . . R Full
Vehicle Azimuth. . . . . . . . . . . . . . 159°47" 159947
fl AFT :
FWD and AFT i
———— Approximate flight direction Approximate scan direction
. on pnotograph % on photograph
Y Fwp ‘ '

Approvimate tocation of photograph in format. Negative viewed with emutsion side down.

— T T A ~ s = - .
‘ .
, - @ aFT ® rwp ﬂ
Tl T e . - — - l_l
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TIZURES 13 AND 1k. EXAMPLE OF TMAGERY ON MTP AND CORRESPONDING FORWARD
FRAME OF MISSION 1026-2

The guality of the photography on Mission 1026-2 is comparsble to
tret of <he Tirst pertior of Mission 1026-1. No unusual distortions are
present and the atmospheric conditions sre good. The quality of the
vhotography &s illustrated here is considered to be good. The aft-looking
photography continues to be slightly better than the forward throughout
the second pert of the mission.

NPIC K-8181 (2/86) NPIC K-81802 (2/06)
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Camera . . ... . .¢ « & o o

Pass . . . . . .
Frame. . . . . . . .
Date of Photograthy.

Universal Grid Coordinates . . .

Enlargement Factor . .
Geographic Coordinates . .
Altitude {feet). . .
Camera:

Plteh o v v v« v ¢ 4«
Foli. . .
Yaw o o v 4« ¢ & o

Iocal Sun Time . . . .
Scolar Elevation. . . .
Sclar Azimuth. . « . .

Exposure {fractions of second) .

Processing Level . . .
Vehicle Azlmuth.

CEEE I

TOr—YECRETRUTT— S

« &« & & & &
.
.

.. 50X 20X

. . 1217 1217

FIGURE 13 FIRRE 14
MIP Frame 1026.2

. Fwd-Looking Aft-Looking
. 84D 84D

. 15 2l

. 3 Nov 65 3 Nov 65

. 54 - 10.7 36.4 - 13.8

. 39-38N 117-51E 39-38N 117-LSE
. 600,753 598,2k49

. . 1L%30° -15°31°
. . 0% -033'
« » Not Avallable Not Avallable

. . 35°00" 35°00°
. 185° 185¢
. /125 1/181
. Full Intermediate
. 159°L6" 159°L6"

s AFT
FWO and AFT
- Approximate flagnt direction Approximate scan direction
on photograph on photograph
¥ FwD
Aporoxsmate location of photograph 1n format. Negative viewed with emulsion side down. .
——— ; et N P '—I) .
1
AFT :
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APPENDIX B. DENSITY READINGS

The following peges contaln a compilation of the stellar/index
density values which were obtaired with & Macbeth Quantalog

Densitometer, Model EP 1000, with an ET 20 sttachment and an 0.50
millimeter aperature.
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Gross
. Fog

Delta

Dmin

Dmax

- Frame

" " Pass
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Average#*

*Does not include engineering passes or frames 184 or 185
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Gross

Fog

Delta

Frame

. PaBs
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0000000000000000000000000000000

SR SR EI BB LB LY LB REGLRYIIL NS
22222222222222222222222222222122

4 N ~\O\O A D 110629.&.88I46fw.mef052 68
NEIzQRRIRRNILIRRIIITYRNINNBIRRIRS
0000000O000000000000000000000000

\D\O A \O

GERIATHATHREANUITRIYPLANRT L IRER RS

33333333333333333322232 333222222

105D
110D
116D
117
118D
119D
120D
126D
130D
131D
132D
133D
134D
135D
1k2D
14LD
148D

1.85
3.01

2.69 C.23
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3.11

Average*

*Does not include engineering passes.
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Average Limiting Dmax -- 1.L8
Average Terrain Dmex -- 1.1l
Average Limiting Dmin -- C.38
Average Terrein Dmin -- C.Lk
Average Limiting Delta -- 1.12
Average Terrain Delta -- .58
Limiting Dmax Range -- C.06-2.2C
Terrain Dmax Range -- C.20-2.20
Limiting Dmin Range -- 0.06-0.90
Terrair. Dmin Range -- 0.11-1.13
Averaze Gross Fog =-- 0.06

Iicte: Readings on all ascending engineering passes are omitted from the
ranges anc averages.
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 Aversage Limiting Dmax -- 1.05

Average Terrain Dmax -- 0,63

Average Limiting Dmin -- 0.18

‘Average Terrain Dmin -- 0.2% .

Average Limiting Delte -- 0.86

Average Terrain Delta -- 0.38

Limiting Dmax Range -- 0,11-1,86

Terrain Dmax Range -- 0,11-1.40

Limiting Dmin Range -- 0,06-0,60

Terrain Dmin Range -- 0.,10-0.60

Average Gross Fog -- 0.06

Note: Reedings on all ascending engineering passes are omitted from the
ranges and averages.
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APPENDIX C. MICRODENSITOMETRY

1. Edge Spread Function

The spread function is obtained from microdensitometer edge traces tc
trovide an objective measure of the image quality in miseion photography.
The spread function curve represents a summation of the separate elements
of the photographic system. By taking the Fourier Transform of the spreed
function the modulation transfer function of the system is obtained.

To satisfy the desire to express image quality in terms of a value, 8
single number is determined from the spread function curve by measuring its
width at 5C percent amplitude. This width is expressed as a micrcn dis-
zance ir image space and may be converted to a distance on the ground. On
domes*ic passes, 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 recguires that
tre object edge fulfill the conditions of & unit step function, i.e., exist
for an srpreciable distance at a fixed brightness level and change abruptly
to a new level which exists for an apprecisble distance. This reguirement
is usually achieved by rooftops of buildings in large-scale photography,
and gireraft runways or taxlways in small-scale photography.

The mission is examined to determine the MIP frame {Mission Informa-
tion Potential) which is 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 mcrons are selected for scanning with the micro-
densitometer.

The microdensitometer used for the traces In this report is located at
tre SPPF facility. The location of the traces was directed by rerresenta-
zives from IPIC at SPPF, The instrument is the Mann-Data Micro-Analyzer
used with an effective slit of 1 micron by 80 microns. A scan speed of 0.05
rmi/minute and a chart speed of L,1 inches/minute was used for a recording
o specimen expansion of 2083:1. One inch on the recording equals 12.2
~icrons on the specimen. The traces produced represent & plot of deflec-
+ion versus distance, The deflection of the pen is essentially linear
with density and the horizontal lines on the chart numbered 1 to 7 equal
2 to 3,0 density. At the same time the traces were mede, the elecironic
output signals from the instrument were digitized as density values and
recorded on paper tape for direct analysis by an IBM 1710 computer.

In the table on the next page, the following computer outputs are list-
es for each edge traced: The S5C percent amplitude width of the Line Spread
Furction is microns, the reciprocal of the 50 percent width in millimeters,
ani tie inzersection polnt of the modulation transfer curve and the seriml
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image modulation curve, The procedure used in the derivation of these
values is described in the SPPL Technical Report No., 101.31 {page T79-82).
The edge orlentation angle 1s determined in the microdensitometer and is
0° 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,

The edge traces were made on the original 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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Trace
Number

-3 (6 XN | =

(93]

N3

ic

" Pass

Frame

78D/13A
T8D/13A
78D/13A
T8D/13A
78D/134
T8D/13A
78D/13A
78D/134
73D/ L3A
84D/214

TUrOteRt T RuUTT
—NO—FOREON-DIS M~

SUMMARY TABLE OF EDGE TRACES

LINE SPREAD FUNCTION

50% 1000/50% MIF / ATM
Width Width Intersect
11.0 90 93
9.3 106 96
9.7 102 100
9.9 101 107
1k.6 68 63
12.5 80 76
1C.2 98 106
11.0 91 87
12,8 78 75
9.8 101 116
- 35 -
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Edge
Orientation

140,0°
140.0°
140,00
140.¢°
140,2°
140.2°

T.6°

99.4°
179.9°
151.5°
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APPENDIX D. CLOUD SHADOW EXPOSURE ANALYSIS

1. This study was undertaken to determine whether a significant amount
of information wes lost in the cloud shadow areas on Mission 1026 when
the solar elevation was 20 degrees or above.

2. Procedure

a. Mission 1026 was snalyzed to determine the amount of information
lost in cloud shadow areas.

b. Missions 1018, 119, and 1022 were anslyzed to ascertain whether
the greater amount of exposure on these missions produced improved image
quality in the cloud shadow areas.

c. Support was provided by the photographic interpreters in helping
to determine if a significant amount of information was lost in the ecloud
shadow areas due to the reduced exposure of Mission 1026.

3. Basic Information

a, The slit width utilized on those missions studied were:

Mission Fwd-lLooking Pan Camera Aft-Looking Pan Camers
1018 0.250" 0.175"

1019 0.250" 0.175"

1022 0.250" 0.175"

1026 0.225" 0.150"

b. The scene illumination level is commensurate with the solar
elevation. Lower solar elevations mean less light, while higher solar
elevaticns provide more light. Accordingly, cloud shadow areas in com-
bination with high solar elevations receive a greater amount of illumina-
tion than those at lower sclar elevations.

¢. Areas in cloud shadow receive diffused rather than point source
1llumination. The light intensity is slso less. Therefore, imagery in
cloud shadow areas is generally degraded by & lower contrast ratio and
by a lower level of exposure.

d. Density level information provided by the processing contractor
sutstantiates visual observations that Mission 1026 is one of the thinnest
missions to date, even though approximately 90 percent of the materisl
wvas processed at the full level of development.
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e. Whenever the exposure and processing are not optimum for a glven
subject, some detall is lost end the photogravhic interpreter rearely

misses what he cannot perceive.
4. Conclusions

a. Many cloud shadow areas in Mission 1026 were completely void
of visuaslly detectable detail when the solaer elevation was 20 degrees and
above. These seemed more abundant on Mission 1026 than the other missions.

b. More detail was lost in the cloud shadow areas on Mission 1026
than on similar aress of previous missions.

¢. Loss of information in shadow areas for solar elevations of less
than 10 degrees is considerable.

d. The condition of apparent gralniness associated with low exposure
level was more prevalent in the cloud shadow areas of Mission 1026 than
in previous missions.

e. The photographic interpreters stated thst the amount of detail
present in the cloud shadow areas was considered to he sufficient. It
must be remembered, however, that these individuals are resigned to the
fact that such areas are normally degraded and that a loss in image quality
1s to be expected.

f. It is felt that the image quality of the areas with least exposure,
whether due to low soler elevation, cloud shadow, or a combination of both,
would have been erhanced by more exposure. Furthermore, an increase in
exposure would have permitted more processing at the primary and inter-
mediate levels, thus reserving the full level for areas of least exposure.
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APPENDIX E. CLOUD COVER ANALYSIS

1. Introduction’

This study represents a statistical enalysis of the cloud cover on
the photography of Mission 1026. The besis of this study is the cloud
cover data for each quarter segment of every individual freme 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 photog-
raphy (Reference, Table 1). These categories sllow for the wide latitude
of cloud cover conditions commonly found on a frame of this photography.
Note 1in Table 1 that & mean cloud percentage value has been calculated
for each category for use in determining & combined cloud cover percentage
for all operational passes of the mlssion.

The occurrence of each cloud category within an operational pass is
expressed as a percentage of 100 and appeers in Table 2. Each percentage
is a 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 occurrences in a given pass 18 200 out of =
total of 1,000 (250 freamees x I quarters), all 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
colum of Table 2 under "Cloud Cover % Per Pasa." This value is de-
termined by the summation of the products of category percentage in each
pass and the mean ¢loud percentage for that category ae established in
Table 1. For example: 1if it i1s determined that the following percentages
exist in a given pass:

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

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

0.20x 5.0 = 1.00%
0.15 x 17.5 = 2.63%
0.30 x 38.0 = 11.ko%
0.25 x 75.0 = 1B.75%
0.10 x 100.0 = 10.00%
“53.75%
Hence, 43.8 percent of this pass is cloud covered.
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TABLE 1
‘ ‘ CIOUD COVER CATEGORIES
Category Percent Of Description Mean Cloud
Number Cloud Cover Percentage
1 Less than 10% Clear 5%
2 10% - 25% Small Scattered 17.5%
Clouds
3 26% - 50% Large Scattered 38%
Clouds
L 51% - 99% Broken or Con- 753
nected Clouds
5 1005 Complete Over- 1%
cast
- 33 -
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