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SYNOPSIS

Mission 1022 (J-22) was launched 19 July 1965. The initial phase,
designated Mission 1022-1, accomplished 38 photographic revolutions,
which consisted of 32 operational passes, 4 domestic passes, 1 combination
pass {part operational, part domestic), and 1 engineering pass. The
payload was air-recovered on 24 July 1965 and second-phase operations
were initiated with no intervening deactivation period. Mission 1022-2
accomplished 34 photographic revolutions, consisting of 29 operational
passes, 4 domestic passes, and 1 engineering pass. Alr-recovery of
the second payload on 28 July 1965 terminated the mission.

Ail of the cameras were operational throughout the mission. The
panoramic photography was acgquired at solar elevations ranging from
27 to 75 degrees. Clouds obscured 40 percent of the terrain covered
in Mission 1022-1 and 41 percent in Mission 1022-2, The overall
suitability for photographic interpretation and the general gquality of
the panoramic photograrhy are good. Both phases of the mission were
awarded MIP ratings of 85.
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GENERAL FLIGHT DATA

% s

Launch and Recovery Dates

Launch Date, Mission 1022-1

13 July 1965

Recovery Date, Mission 1022-1
Activation Date, Mission 1022-2
Recovery Date, Mission 1022-2

Orbital Parameters (Actual)

Period
Perigee
Apogee

Eccentricity
Inclination Angle
Perigee Latitude

Photographic Operations

A.

Pass Information

Operatlional Passes
Domestic Passes
Operational-Domestic Passes
Engineering Passes

Total Photographic Passes
Recovery Revolutions

Film Footage/Frame Totals

Footage Available
Processed Footage (1022-1)
Processed Footage (1022-2)
Titled Fromes (1022-1)
Titled Fruames (1022-2)

Mission 1022-1
(Rev 32)

91.01 min
99.6T7 mm
254,20 nm
0.02136
85.05°
50,26°N

Mission 1022-1

32
L
1
1

38

65

Master (Fwd)
Camers

16,000
8,213
7,758
2,976
2,935
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2k July 1965
2L July 1965
28 July 1965

Mission 1022-2
(Rev 103)

90.93 1idn
101.63 mm
254,69 nm

0.02120
85.05°

L7, 79CN

Mission 1022.2

29
i
v
1

3L
1Lk

Slave (Aft)
Camera

16,000
8,170
7,849
2,943
2,967
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PART |. CAMERA OPERATIONS

1. Master (Fwd) Panoramic Camera No 168

The instrument performed satisfactorily throughout the mission
and the film 1t remarkably free of camera-induced degradations.
Seratches are minsr ud few. No pluz-dmnsity stveakes are present In
the materizl and the only notable exerples of mirus-density streaks
occur in passes 56D and TCD, where frames 135-1L1 of the former and
1-2L of the latter are degraded by end-to-end streaks pitched at a -
slight diagonal across the formats.

A number of light-struck areas, contained in the frames irradiately
preceding or following camera on-off operaticnz, are rrssent Ir =ach
pass record. These are commonly referred to =s "sit marks" ané the
degree of Jegradatiorn is dependent on the length of the camers-rest
reriod and the sclar elevation at that time. The sit mark repetition

rattern Ju this mizsicn is as follows:

Equipment shadowgraphs are detectable in the first and last frames
of a number of pass records. The next-to-last frame of most of the
pass records contains a light trace at take-up, which occasiocnally shifts
into the supply end of the second-from-last frame. Exceptions to the
general pattern are noted in passes 9D, 31D, and 62D, The fifth-from-last
frame in each of these records displays an edge-to-edge bar-type light
trace at or near frame-center. It is possible that similar light traces
are rresent in other cases, but the background densities preclude their
detection.

Sterec suppress operations were conducted during revolutions 1 and
LT in order to determine the effects of non-simultaneous camera start-up
and shut-down. Preliminary evaluation indicstes that the stereoc suppress
rrode did not influence vehicle stability or degrade the imagery.

2
-
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2. Slave (Aft) Panoramic Camera No 169

The camera operated without malfunction throughout the misslon and
camerg-induced degradations are minor and few, Dlagonal, end-to-end
minus-density streaks similar to those noted in the fwd material are
present intermittently in passes 67D=T0D, inclusive, The longest
continuous sequence of streak-degraded frames occurg 1n pass 70D, frames
1-24,

The aft film contasins sit marks similar to those noted In the fwd
material, 'Their repetition pattern is as follows:

The first frame of most pass records and the first frame immediately
following a camera off-on sequence within a pass contain an edge-to-edge
uniform fog band at or near frame-center. The third-from-last frame
of most pass records contains a light trace at the supply end, which
occasionally shifts into the take-up end of the second-from-last frame.
The latter is also degraded by an equipment shadowgrarh in most of the
pass records. A similar shadowgraph appears in the last frame of a
few passes. In general, degradation is more pronounced at the start
and end of a pass, compared to the on-off sequences within a pass, but
in no case 1s the degradation so severe as to merit specific attention.

Frame 65 of pass TOD contains a manufacturer's splice with
assoclated small static discharge traces in frames 63-67. Spot static
traces are present intermittently on the fiduclal edge of frames 21.76
in pass 131D, .

3. Master (Fwd) Horizon Cameras

The port {supply) and starboard (take-up) horizon cameras were
operational throughout the mission., The image quality of the horizons
is good., Exposure was adequate except where low solar elevations
precluded effective acqulsition of horizon photography. The inboard
starboard horizon fiducial lamp failed in pass 8D, frame 40, and is not
recorded from that pcint on. .

L, Slave (Aft) Horizon Cameras

The port (take-up) and starboard (supply) horizon cameras were
operational throughout the mission except in pass 7D, frame L6, and
pass 75D, frames 13-21, where no horizon images were recorded. Image
aquality of the horilzons is good, in general, but slightly inferior to
the Imagery produced by the master horlzon cameras.
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5. Stellar Camera lo D65 (Mission 1022-1)

The instrument performed satisfactorily through frame 380. Frames
381-389 are degraded ty static discharge irasces and fog tc such an
extent that they are unusable for reduction purposes. The gecmetric
distribution of the stellar images (at least 12 per exposure) is zcod.
Some images are detectable in the format areas affected by earth
albedc. UNo dcuble images were detected but distorted and/or streaked
stellar images were observed In 117 frames.

6. Stellar Camera No D2k (Missior 1022-2)

The camera was operational throughout the mission and produced at
least 16 stellar images per exposure. Of the total Lok frames, all
but the last one vere employed 1n the attitude reductleorn procedure,
Distorted ard/or streaked images are detectatle in 9k frames.

7. Index Comera No D65 (Mission 1022-1)

The cormera Tetioned satisfactorily throughout the mission and
produced good=-quality terrestrial imagery. Eech frame contains a
small minus-density spot 0.45 inches from the take-up end and 0,43
inches dowr from the titled edge of the film. The cause is unknowm.
Frames 260-392 exhibit a variety of static discharge traces, including
an unusual form of dendritic statice, but degradation is not severe in
eny case. The last 4 frames (389-392) are seriously fogged and abraded.

8, TIndex Camera Mo DL (Mission 1022-2)

The instrument was operational throughout the missien and produced
L2 frames of good-quality imagery. Frame 239 conteins the airfield
selected as the MIP exsmple for this mission (correlates with pass
103D, frame 104, of the panoramic photography) and is representative of
the generzl guality ¢f the material. The last 50 frames contain a
nor-litear minus-dengity gtreak near the titled edge of the film. A
s, miruz-density spot appears intermittently in the formats on
. Lot1ilei edge of the ©ilm. VWhen present, the spot is located 0.88
solss from the ta¥e-up ernd of the frame and 0.45 inches up from the

il E;‘i.f-:e .

e (1

9. Assoclated Eaudvment

The Yinery data block failed to recorda in a number cf framec
tlrcuphout the missicon, as follows:

CORONA
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Mission 1022-1, Master Camera: Pass 53D, frame 33
Pass 56D, frame 15k
Slave Camera: Pass 7D, frames 45, U6
Pass 10D, frame 11
Pass 19D, frame 6L
Pass 20D, frame 40
Pass 56D, frame 2

Mission 1022-2, Master Camera: Pass 67D, frame 25
Pass 115D, frame 90
Pass 132D, frame 9L
Slave Camera: Pass 75D, frames 13-22
Pass 86D, frame 31

The binary index lamp adjacent to the camera number 1s bloomed.
The frequency marks range from underexposed to adeguately exposed. How-
ever, the marks are recorded outside the formats and are readable in all
cases. The end-of-pass markers are cponsiderably overexposed.

_6 -
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PART H. FILM PROCESSING

1. General Statement, Panoramic, Stellar, and Index Cameras

Infrared densitometry was employed to determine the optimum levels
of development for the panoramic records. The material exposed in
Mission 1022-1 required L5 processing level changes for the master
panoramic camera film and 35 changes for the slave panoramic camera
film. No processing level changes were made durlng development of
the master panoramic material acquired in Misgion 1022-2, but the slave
panoramic record required Si changes, The approximate percentage of
imagery processed at each level 1s as follows:

Mission 1022-1:

Development Level Master Record Slave Record
Primary 8% T
Intermediate 36% k2%
Full 56% S51%

Migsion 1022-2:

Development Level Magter Record Slave Record
Primary 1% 10%
Intermediate 37% Lhe
Full 62% L6%

In general, the density of the pancoramle records is primarily
medium (approximately 65 percent) and the index film contains a slightly
higher percentage of medium densities (70 percent). The density of the
stellar record is adequate to determine the presence of gtellar imsges.

2. Physiecal Film Degradsations

Except for the continucus rail scratches on both edges of the
panoramic records, all scratches noted during examination of the film
are of random occurrence and consist primarily of fine, short, emulsion
scratehes, which are not sufficiently degrading to ltemize in detail.
Pass 9D, frames 1-67, aft, may be considered an exception, since fine
scratches are present in most of the format centers of those frames.
The stellar/index material is relatively scratch-free. However, flne
emulsion cracks are present on the last 125 frames of the stellar
record acquired in Mission 1022-1. Similar emilsion cracks are present

- 7T -
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on the lagt 25 frames of the index record, Mission 1022-2., The
gtellar/index records of Mission 1022-2 also contain sbrasions on
the correlation lamp edge of the respective films, These abraslons
persist throughout the first half of each record and gradually
dissipate. However, in no case do the sbrasions intrude on the
gtellar or index formats.

-8 -
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PART NI IMAGE QUALITY

1. Definition of Photographic Interpretation (PI) Suitability

PI suitability is an sssessment of the information content of photo-
graphic recomnaissance material and its interpretability. A number of
interrelated factors are invelved, such as the quality of the photography,
the extent of target coverage, scale, and weather limitations. However,
the fundamental criteria for assigning a2 PT suitabllity rating may be re-
duced to {a) the scope of the photographic coverage and (b) the degree to
which a photographic interpreter may extract useful and relisble informa-
tion from the material. ‘

PI suiiability ratings are: Excellent, Good, Falr, Poor, and Unus-
able, These ratings refer to the overall interpretive wvalue of the
photography obtained from a partlcular reconnaissance mission. TIndivi-
dual targets may also be assigned PI suitabillty ratings. The standards
that determine assigmment of the various ratings are:

Excellant: The photography is free of degradations by camera mal-
funetlons or processing faults, and weather conditions are favorable
throughout. The imagery contains sharp, well-defined edges and corners
with no unusual distortions. Contrast is optirmum, and shadow details, as
well as details in the highlight areas, are readily detectable. Obser-
vation of small objects and a high order of mensuration are made possible
by the consistently good quality of the photography.

Good: The photography is relatively free of degradation or limiting
atmospheric conditions, DTdges and cormers are well defined. No unususl
distortions sre present. Detectlon and accurate nensuraticr of sirall ob-
Jjects are f=zasible, but to a lesser degree than in material rased as Ex-
cellent.

Fair: - Degradation is present and the acuilty of the photography is
less than optimum. Fdges and corners are not crisply defined and there
is losgs of detail in shadow or highlight areaz, Detection and identifi-
cation of small objects are possible but accuracy of mensuration is li-
mited by the fall-off in image quality and the less-than-optimum 2ontrast.

Poor: Camera-induced degradations or weather limitations severely
reduce the effectiveness of the photography. Edges and corners are not
well defined. Only gross terrain features and culture may be detected
or ldentified end distortlon of form may exist. Accurate mensuration of
even large objects is doubtful. '

Unusable: Degradation of photography completely precludes detec-
tion, identification, and mensuration of cultural details.
-9-
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2. PI Suitability, Missions 1022-1 and 1022-2

The PI suitability of both phases of Mission 1022 is good. A
total of 207 targets (109 in Mission 1022-1 and 98 in 1022-2) is
reported in the preliminsry PI reports. Highlights of the initlal scan
ineclude the following:

a) New identification of 3 missile complex areas in early con-
struction stages (2 probable, 1 possible).

b) New identification of T missile launch sites or areas, most
of which are confirmed.

¢) New identification of a mlssile assembly facility.

d) Confirmation of previdus continuing construction as a probable
new rocket engine test site,

The photographic quality categorizations in the PI reports are
not sufficiently detailed to permit a valld assessment of the coverage
quality. However, it appears that most of the coverage in the poor-to-
fair category is degraded by atmospheric conditions rather than short-
comings in the camera system., Relatively few targets are covered by
photography classified as "poor quality.”

The preliminary PI reports represent the initial scan results
only, accomplished in a short time and without resorting to the more
sophisticated instruments normally employed in carrying out detailed
read-outs. Continued study of the film may add to the number of
observed targets and may slter some of the preliminary data.

3. Definition of Mission Information Potential (MIP)

The MIP is an arbitrary number, not limited by terminal wvalues,
which is subjectively assigned to the panoramic photography of a mission
and vhich compares 1t to the other missions. It is meant to be a
measure of the camera’'s maximum capability for recording informationm,
discounting adverse atmospheric conditions, minimum solar elevations,
camera malfunctions, or other factors which reduce the quality of the
photography. '

The MIP is based on the best photography found in a mission, even
though the photography may be limited to a few frames. Since these
frames are consldered to be the best in the misslon, they do not indi-
ecate the overall success, sverage qguality, or general interpretability
of the photography.

- 10 -
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Criteris for selection of the MIP frame:

a. Eliminate all portions of the mission affected by system
malfunctions.

b. Select frames which are free of clouds or atmospheric at-
tenuation,

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

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

e, Determine from the horizon cameras that the panoramic
photogrephy is not affected by apparent vehicle perturbations,

f. Select targets that are near the center of the format and
on frames as close as possible to perigee for scale purposes and
te eliminate obliquity.

g. Select frames having near optimum solsr elevatlon,

h. Select a high-contrast target (preferably an airfield) and
compare the target to a previous mission which has been glven an
MIP rating.

- 11 -
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L., MIP, Missions 1022-1 and 102242

. Based on the foregoing criteris, frame 10 of pase 63D (Aft) is
'gelected as the MIP frame for Mission 1022-1, The specific target
within the frame is a well-defined alrfield located not far off frame-
center., The matching frame in the FWD photography 1s frame 5.
Examination of the target airfield in both records provides the
observer with a good approximstion of the comparative photographic
quality achieved by the master and slave panoramic cameras. The

slave (Aft) photography 1s rated slightly better than the master.

Frame 100 of pass 103D (Fwd) is the MIP selection for Mission
1022-2. However, the target alrfleld 1s only partislly covered in
the metching Aft frame. Consequently, frame 67 (Fwd) and frame
73 (Aft) of pass 103D are selected as the quality comparison frames.
Conslderable culture 1s present, providing a good opportunity to
assess Image quality.

Both MIP frames are assigned MIP ratings of 85. In genersl,
the photographic quality of the selected frames is slightly better
than that achieved in recent missions which were also rated at 85,
but 1s not sufficlently superlor to merit upgrading to 90,

5. Resolution Ta.rgg Coverage

A number of fixed and mobile resolution targets were covered
in this mission. The ground resolution data are as follows (deter-
mined from exsmination of the original negatives):

Pass 31D

Frame (FVd; & Universal Grid Coordinates 52, x-1l4.5 y-10.3

Frame (Aft) & Universal Grid Coordinates 57, x-76.5 y-12.8

Target Location Fort Huachuca, Arizona

Target Description 3-Bar Standard Military, Fixed
Ground Resolution (Fwd) Zero Resolution

Ground Resolution (Aft) 17' 8" in line of flight

19" 10" in sesn direction

Pass ' LTDE
Frame (Fwd) & Universal Grid Coordinates 9, x-23.3 y-14.0
Frame (Aft) & Universal Grid Coordinates Not Covered

Target Location . Pahrump, Nevada
Target Description 3-Bar Standard Military, Fixed
Ground Resolution {Fwd) . Zero Resolution
- 12 -
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Pass 94D
Frame éFwd; & Universal Grid Coordinates 4, x-35.9 y-10.L
Frame (Aft) & Universal Orid Coordinates 10, x-54.5 y-12.6
Target Location 32046 'N, 108%L8'w
Target Description 3-Bar Standard Military, Mobile
Ground Resolution (Fwd)} 12t O" in line of flight

16' O" in scan direction

Ground Resolution (Aft) 8" 0" in line of flight

8' 0" in scan direction

Pass 125D
Freme (Fwd) & Universal Grid Coordinates 26, x-36.2 y-11.2
Frame (Aft) & Universal Grid Coordinates 32, x-54.5 y-12.5

Target Location 31°933'N, 96°LowW
Target Descriptien 3-Bar Standard Military, Moblle
Ground Resolution (Fwd) 16' 0" in line of flight

16' 0" in scan direction
Ground Resolution (Aft) 16' 0" in line of flight

12' 0" in scan direction

- 13-
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e APPENDIX B. DENSITY READINGS

The following pages contain a compilation of the stellar/index
density wvalues, which were obtalined with a Macheth Quantalog Densi-
tometer, Model EP 1000, fitted with an ET 20 attachment and an 0.05
millimeter aperture, '

- 18 -

-FOR-SEEREF
CORONA

NO=LSRAGMH=DIGFEMN



Migpion 1022-1

~HoP-StERet
CORONA

STELLAR CAMERA

Dmin

Dma %

Frame

Pass

s s o ia aa e o o o
o
VWO et U= N OO M OO InmOo o
2| 8785882 Ve x ARAGATE ¢ ROREE TG RARE S
8 CCOMFHOMMHMOOO © S 00 Cc00T0CA0000ACCG00M0
= gl o AR A ] N300 CUnno N0 O QN MDD
S| g ERRARE BN g R g R AR RET AL ARG AQE AR A NS
E E cddocscodoc o QCOO000 CCOLOOOOOCOCAHAQOCOD
o= . NOWVNOoOoOoC MO InNmMO
g }Emmmmtﬁmqg EE:Oﬁms:mgt—ﬂ?mmwao‘_—tm(\f.{w‘\\o;‘{
AOHAMAAAOA ArAAAA OFMAACAAAAMAOO A
-
=
a
g -3 =~ ol ol ool el g [ b= -
& 8& 855008000008558 555005 5550885 85558
E & S 0000088006000 0C60000000Cd0000S838000000
£
d
+ oy O NN - mommOM N OWNnHO O,
— %ﬁman&J@mmmSS = Ao o 0 &Hm mhha:S:agsh
& A S B P G R P O - I I R O = N I e S Y R e S B P
—
£
B NO OO e QMU NOoOSFO02 N0 O OIS OO -t -
E b thmmmﬂmmaggssﬂﬂmhﬂbﬂmﬂﬁﬂ1QQﬂQ%ﬁQﬁﬁ@Q
E E OO0 OCOOOCLOOCOLLOOO0OLOOLOCOODOOOOO00DOOQ
[
i L OSFTAUNOINNWVO O MO M QOO NOOCCO OO0 OMO
| AERRSIHERIEYBERIINE3SS SR8 855858833
. s S .
A AAAA OO AFAAAHOO A m A A M A A O A el el el o -t
[}
¢t K| OO0V ONOCOVLANDVODVOXRD M O DO mmOaD
AR L L e L L L L L L L L L L L L L L L L
5] 0COCOOOOOCOCO0O00000O0ODOOOCOOOOOOCOO0O0O0CO
]
2| uat HO A oD = Mol o QO N N B NN
P mwmmHSJngﬁ 88 %2t 8 ngbmm@WQShwémmh
O e .
3 OOOOO.—‘O-—IOO-!OOOOOOOOOOOO-—IDOOOOO-—!OOOOOO

WO Ao oML HNNNE&&MNJMOQO&MHMOHO\N
AU NAUNAMANAONAAA AN AU AN SN~
* * # 4 & % B 8 B 8 8 3 B 4 & % % B 4 6 % & % 6 W 8 8V S B & e B & & @
=N eNojaoRaNoNoRaolajogojaBaolofeRojajajaNoloBaooRaRalofoNoNoRaNaloRaleNalal

ZSBERBELSENEZRRAEREYRTLER RNERJREIB LYY
CARMAO A6 A6 AACC6C80AA03A0ACHA600A0 G ACEAS

A N VD D O = O 8- OF ™ O QD
~- 0 oS \c\o\o\Dt—b-aDcD%&!\ % g.—:g r-r-r-thgo\o\
~ [ e N e K W = N
[ - [=] [ =] ﬂ a2 o a8 g a g2 A [=]
~- o [EaNE N} E oo O ~ 00 O Qo gl .-.Qr . \%
% X A oA M NN N

CORONA

=NO=FORHON"DIIEM




go°0 Fog BBOLL IFBIGAY
00 - o0 e%uwy BoJ es80J)

CORONA

- 20 -

CORONA

2t'0 ujug Bul}TW] STwlasy gE*o uyn uUFelrs], aFulesy
gnl xew] BuplTUE] 9FEIeAY ST'T Xouy] UIRIIG] afelory 12°0 2o ee0xy eFBXaAY LT'0 - 62°0 afuey Bo4 s\soan
01°0 - 9g°¢  ®Busy uymg Bupymyl ET°Q - 2T°T eFusy Upm] UTeIIa], 12°0 upKl SFeIsAy gT°0 ~ g2°'0  efuwy utwm
QL0 = L6°T 23usy xwu] Buliywil qp*0 - LL'T 9Busy Xewg ujwiieg 10T xewq sBeusAy T6°0 - TL°T @Buey Xem]
IPEK mc.:.dvm o) #930uUl] - MN *gafdeicAe J0 safuws 33 UT papnToul 30U 3x8 BATITEUSD S8IYL.
4N HN N a1 160 L2 1 0T 26t
49°0 090 %21 100 $9'0 09°0 e T 59%0 S0 02°'1T 56" 1 ggt *
4N dN UN oo €01 L9'0 oLt 810 g2’ 1 020 't 19t ass
250 CE°0 g0 oo St S£'0 08°1 gTo 16°1 02°*0 TL'T 99t :
N 4N uN 100 21 ox'o 69°T g1°o £2'T 020 &1 64 ans
HN 4N HN oo St 1 5T*0 09°'1 g1*0 €1 02*0 46T ant
680 51°0 S0 oo 6L1 710 £6'T gI*o 101 020 w2 1 get atcs
9L°0 gn-o 72T oo Tt 1 Ly*0 gL'1 gr*o 9E*T 610 66T 2zt Ly
2g'0 %90 n lo*o 66*0 €90 #9'1 g1°0 €01 220 521 12t
4N HN HH oo T 20T 0g*0 28’1 cg*0 0°'T 880 621 9Tt aey
6§90 520 06°0 oo Fr A 620 61 520 96*0 12*0 E2°1 STE
N 4N HN 00 20°1 h°0 En1 gT 0 60 810 oT°1 00¢ T aon
6g‘0 o0 e T oo 001 H 0 ST gr*o g0 22°0 0T°'T 662
2g°'0 ge*o 0T°1 o0 lE1 ge2'o 59T gi*o G0°1 02*o 621 6ge ast
20 H5°0 621 oo 680 150 et gT*o 00T 220 22T it
21 120 26°1 o' ot*1 ge'o 261 gr*o tl'o g0 160 H9e agt
0g°0 9T1°0 96'0 oo 09'1 g1'o0 gL't gtr o g0 61°0 201 toe
76°0 £2'0 T 00 ler1 £2'0 06"t gr*o LLt0 02°0 L6*0 Lye aLt
uN HN uN 1g*0 on°1 20 EL'T 610 $8*0 g22*0 lo°1 one
02°0 G20 S0 oo 05°1 %20 SL T 61°0 68°0 %20 €11 gtz agt
70°1 {419 +] HE'T 100 gt 1 L1°0 86T 020 €01 £2°0 921 LEZ
SE*O 0270 66*0 lo*0 e 1 020 661 020 4g*o 22°0 DT %2 ase
] R0 0L'0 100 GE'T SH*0 0g°1t 020 660 £2 o 221 0t2
ot 1 020 061 1040 2E'T g1to a1 § 020 19*0 £E2 0 g0 122 ate
S1°1 020 GE°T 2070 ST'1 02°'0 GE T 02*0 86°0 teo 1 oge
ot-t ¢E'0 a1 100 el 02'0 S 1 02'0 gL*0 £2'0 66'0 oTe aot
650 020 SL*0 100 6870 020 go'1 g1°0 TE*O 02°'0 T6°0 <12
06°0 02'0 0L*0 00 05°0 02'0 ol‘0 g1'0 £E°0 gr'o 160 e a6z
96°0 20 021 loo 691 oT"0 SL'T 810 et 12*0 ce'1 902
9t 1 HE'O oL 1 00 9E° T 4E°0 0L'T g1°0 £2'1 €20 oan*1 202 age
90°1 H5"0 09°1 1070 901 H5°0 09°1 g1eo 66°0 12°0 91'1 02
HE'T oL°0 19°'1 oo ne'T 0E*0 {91 gT°o 9L°0 12°0 160 661 ale
BT fyar of xeu] Fog 8313 g bl og B3Taq uyng weuy L2 a584
88010 868010
NIVENEL ONTLINIT
VIIWYD HVTIALS
VHAWYD XAINT

T-220T Uolesii



Mission 1022-2

INDEX CAMFRA NO D2k

TERRALN

Delta

Dinin

Dmax

Grouss
Fog

LTMITING

Delta

Dmin

Dmax

—FOR-SEERET
CORONA

AT O ~y - Ny Ot T @O O &=
e s |

20ooéogogﬁoaﬁﬁooggﬁﬂoooo04456

oy GDf""
O

ESEo E@% ~ o % % so E BE

0.23
Q.25
0.28
0.40

Do D = = :
NREMT = AT M MR A
Ssooo o

b nJC\ :\CD ﬂﬂb—ég ﬂ<D 058 Q UND a0 MDD
€T

Sh o OO CO
éOEEHﬁggoogﬁgHOADDﬂﬂﬂOHOO%OHOO

1.32
1.06
.12
1.10
0.89

5583883838333 883%3888888538533888333

1S EKeeLgugYegageguegdq 1SS
COB 0000000000000 0000C00o000000000T00

AP IO NI EBILRETEANAIRS S N53RBI I35 Ag Y
r—ir—lt-‘|-|HI—IHHOOHv—l-—i-—lHHHHHAH:—!HHN:—IHHH-—I:—[HH-—!HN

STELLAR CAMERA MO D2b

Gross
Fog

Delta

Dmin

Dmax

Frome

Facc

T

DD QO INS O NG O A NS v B 0N IO B VD ND = i O \D
AUMMAUNUMAUMUUNNMmAI NN NN NN NN NN

. . o » 5 v 4 % 8 3 & 8 & & % 8 s+ &4 & 4 & « 4 e s . .
606006000000OOOOOOOOOOOOSOOOOOddOdOO

o = QWD MDD O D 1oy Q=0 b4 o
NSFhﬁ%mﬁogmbhhbhbmmhthbwﬁmhhbmhmghbm

NN NN NNCSCO WNNAANNWUMUMNMUMUNNMNNMUMAUMNUUNNYMNNYNN

RECHBELERESTIEREY BRI LIRRAERLRT AL RBEER

OOOOOOOOOOOOOOOOOHOOOOOOOOOOOOOOOOOO

O S b= oD N O U™ T OUNONOU OO0 QOO =0 TO N
= ™ "’\;:MNNU\U\_—;_-.N;:m;}.d;mm(\{ﬂmmmr?::_:rﬂ'ﬁ;\omm
. s a e e b e a2 4 e . " 4 . . « v . +« = ow o »
MMM MO O MM o M N0 M e 0 0N N NN T N 0 0 0N oY oD

O M MY L= O = D Mg INY0 i Q1N
CHUNYC UNT O R A A AN T3 ARG oA
ANARNANAREETETEROD R AAd A A AR A A A A S S AN
. 8 8
a S
e 2833i8238gepg2e8248§6§H+d
RN S = » © @ ©® A& &N H A

CORONA

~HNG=EORHON=BISEM"

MR - Denotes no reading made.

*These densities are not included in the ranges or averages.

**Partial frame - Densities are not included in the ranges or averages.



Mission 1022-2 (Continued)

TERRAIN

Delta

Dmin

FOP-SEERET—
CORONA

wablBnb ORG-S~

T8 395388 B 5248938 28 218

oo%ooooooEEoEHoomoao§§0H§oo

-

G\O S R s B AV QJ b= =00 (\1—1 Q= P\O

™ M AND B = o0} 0o Y [Vl o= ~
ooEooooooEEo%ooooooo%%oo%oo

Ot [A' TR 7oN
u\mgcom !-\t"ql

v e ¢ & 2 e 8
CoOOoOoQCH

STELLAR CAMERA NC D24

Dmin

Dmax

Frame

©

Y - Ty o D Lyt U U e - b=y N
.Oh;mg.mmﬁhh% w%%mm:bw e D

S .
oooooooooooooooooooooooooooo

2] 2]
8 8 8 8§ R 8 8 8 283 8§ 2 R
< ] = - — =] — - (4] o] m M MM
— —~ — — - A A 4 A 494 A ~ A ~
22 -

~TOP-SEERET
CORONA

NO=LORHON—-DGEM

T
o A = oy S Q@ INO o =R e
S 51 88 ER8{YR g FFIRLCE Iy K7 SARB/IERR
i 1, % T i A A A AR
) El S OOHHHHEEHEHOONOHHggomgoo Heomd OO
o
w
g a @ e, © @ @
3 %, 933333333338338333333333338 §988E13
2 299
5 BE| 0000000000000 08000C0d00G0 S008I0
@
5 oo ST VRO MU MDD QO™ ot D O
A AR SR AR A s St i A A C AR NeNE
Bl A AAAS il S AdamadAdamamdd A8SaAam
g
I
= E| COMmMAU A0 YD O S GOt IngG Qb HO M= O
b= 2l DY NI ANMYUAGRNADTSGL QORI LT A AR A
hE: Bl 8833388033338 030333333333338 0SS0
x MmO ey o D o
g m:hmgﬁhmsgmmbda ARRRGE & 88@83 CRARIBRE
R e e O O N e O iy e R O R
= — —
m
] Ao B o I Sl e o To WEC 4 U\ND\D\O_:aiunfn t=\O\O\O O QO O b= o
. A
OR| 0083008000080 000C830A30003aS
8 g = I A0 Q) 0 IR IO AD © O N QEAD SO = o
s EWthPNWPbmwwwmhhwwbhh AN
& Nmmmmmwmmmmmwmmmmmmmmmmmmmma

NR - Denotes no reading wwle.

*¥Partial freme - Densities are not included in the ranges oOr averages.



CORONA

go° 0
80°0-g0"0

g0 9£°0
TT°T €L°T

gI°T-02°0  gI°T-5T°0
gE'e-9n'0  BE°-00°T
UTBIIg, FuTI WL

ficd ON VHIWNVD XHANT

ofexaay Jog ss0an
afuwy Fog ssoad

UTU 93BIDAY

xeuq afwasay 9g°*0 Jog 850D agexoAy #2°*0O-fE'0 dTusy Jog ssoan

sduey urmg L9°0 uwq oFeIsAy G4"0-00"T S3uey utug

afugy xeuyy Th*€ xBug 83eIoAY ¢T*€-49*E a3usy XvUg

(PeNUTIUOD) Z-Z20T UOTSSTH

2 ON VMEWYO HVTTELS

- 23 -

CORONA



~FOP-SEEREF- ]
- CORONA

HDh QRO NB S SN

APPENDIX C. MICRODENSITOMETRY

l. Edge Spread Function

The technique of obtaining the spread function from microdensitometer
edge traces is used to provide an objective measure of the lmage quality
in mission photography. The spread function curve represents a summation
of the separate elements of the photographic system. By taking the
Fourier Transform of the spread function the modulation transfer function
of the gystem may be cbtained.

To satisfy the desire to express Image quality in terms of a value,
a single number is determined from the spread function curve by measuring
1ts width at 50 percent amplitude., This width is expressed as a micron
distance in image space and may be converted to a dlstance on the ground.
On domestic passes, where 3-bar resolution targets have been available,
the ground distance determined from edge trace analysis and from the
targets has been found to be comparable.

The microdensitometric snslysis of edges in the image requires that
the object edge fulfill the conditicons of a unit step funetion, 1.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 achleved by rooftops of buildings in large-scale
photography and aircraft rumnmays or texiwsys in small-secale photography.

The mission 1s examined 4o determine the MIP frame, which is a
subjective selection of the best photography. Stralght edges in this
Imagery meeting the criteria of a step functlon for a length of at least
120 microns are selected for scanning with the microdensitometer.

The microdensitometer used for the traces in this report is located
at the SPPL facllity. The locatlon of the traces was directed by repre-
sentatives from NPIC &t SPPL. The instrument is the Mann-Data Micro-
Analyzer used wilth an effective slit of 1 mieron by 80 mierons. A scan
speed of 0.05 millimeters/minute and a chart speed of 4 inches/minute
was used for a recording-to-specimen expansion of 2,032:1, One inch
on the recording equals 12.5 microns on the specimen., The traces pro-
duced represent a plot of deflection versus distance. The deflection
of the pen is essentially linear with density and the horizontal lines
on the chart mmbered 1 to 7 equal O to 3.0 density. At the time the
traces were made, the electronic output signals from the instrument were
digitized as density wvalues and recorded on paper tape for direct
analysis by an IBM 1710 computer.
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In the table on the next page, the following computer outputs
are listed for each edge traced: The 50 percent amplitude width of
the Line Spread Function in microns, the reciprocal of the 50 per-
cent width in millimeters, the computer determined reciprocal edge
gspread (Machine RES), and the intersection point of the modulation
transfer curve snd the aerisl imsge modulation curve.s The procedure
used in the derivation of thesde values is described in the SPPL
Technical Report No 101-31 {pages T9-82). The edge orientation angle
is determined in the microdensitometer and i1s O degrees when the edge
is parallel to the major axls of the film and 90 degrees when the
edge is perpendicular to the major axis of the £1lm,

. The edge traces were made on the original negative of this
mission.
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Trace
Number

i = W

Pass
Frame

63D/104

63D/104A

63D/10A
103D/100F
103D/100F

103D/100F

SUMMARY TABLE OF EDGE TRACES

50% LSF
Width

9.0u

6.9u

TeOu -

8.5u
ll|8u

11.5u

~Hor-SeChet-

CORONA

bl Qb RSN ITIN

1000/50% Machine

LSF Width RES
11 o8
143 8k
126 87
118 Th

8 Th
86 67
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MEF/AIM
Intersect

114
122
91
10k
Th
85

Edge
Orientation

56.2°
56.0°
148.0°
8.8°

8.1°

97.5°
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APPENDIX D. CLOUD COVER ANALYSIS
¥, T ‘ME¥roduction

This study represents a statistical analysis of the cloud cover on
the photography of Mission 1022. 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 anslysts specifically trained in estimat-
ing cloud cover by designated categories,

Five cloud categories have been formulated for use in this
photography (See Table 1). These categories allow for the wide latitude
of cloud cover conditions commonly found on a frame of this photography.
Note 1n Table 1 that a mean cloud percentage value has been calculated
for each category for use in determining s combined cloud cover per-
centage for all operational passes of the miassion.

The occurrence of each cloud category within an operational pass
is expressed as a percentage of 100 and appears in Table 2. Each per-
centage 1s a ratlo of the number of occurrences of a glven cloud cover
category to the total number of cloud observations in a photo pass.
For example: 1f the number of category 1 occurrences in a glven pass
is 200 out of a total of 1,000 (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 1nceluded In the last
colum of Teble 2 under "Cloud Cover % Per Pass". This value is de-
termined by the summation of the products of category percentage in
each pass end the mean cloud percentage for that category as eatablished
in Table 1. For example: 1f 1t is determined that the following per-
centages 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 1In Table 1
the following computations are mede:

0.20 x 5.0 = 1,00%
015 x 1T7.5 = 2.63%
0,30 x 38.0 = 11.4L0%
0.25 x 75.0 = 18.75%

0.10 x 100.0 = 10.00% ..
I3.75%

Hence, 43.8 percent of this pass is cloud covered.
- 3 -
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TABLE 1

CLOUD COVER CATEGORTES

CATEGORY PERCENT OF TESCRIPTION MEAK CLOUD
NUMBER CLOUD COVER PERCENTAGE
1 Less than 10% Clear 5%
2 10% - 25% Small Scattered
Clouds 17.5%
3 26% - SO large Scattered 384,
Clouds
L 51% - 99% Broken or Con- 5%
nected Clouds
5 100% Complete Over- 1004
cast
- 35 -
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Clou@ Cover Data, Mission 1022

Misslon 1022-2

Mission 1022-1

Cloud Cover

4 Per Pase

5

Pass

Number
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*Average percentage by category for mission.
*#0Oversll mission cloud cover percentage.



