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SYNOPSIS

I Mission 1010, a two-part satellite reconnaissance mission, was
. launched 14 September 196k, The "A" bucket was recovered in an air
3 catch on revolution 65, 19 September 1964, and the "B" bucket was

N recovered in an air catch on orbit 144, 23 September 1964,

There is an cut-uf-focus area on the photography of both
panoramic cameras beginning at pass 9D. The soft aree on the master
- panoramic camera photography is confined to a narrow band along the
camere number edge near the take-up end of each frame, It appears
- only through pass L7TDE. The area on the slave panoramic camera
photography is at the freguency mark edge &nd take-up end. While
it is present on most frames, there are frames which appear to be
unaffected. The photography of pass 61D is the last to be degraded
by the softness. The aree is erratic in size and shape, but is
generally 1.5 inches wide and extends 4 inches along the edge.

The gquality of the panoramic photography not degraded by the out-
of-focus condition is good throughout the mission.

The stellar imagery of both stellar cameras is intermittently
smeared. While this does not make the process of steller reduction
impossible, 1t does make it difficult.

A light leak resulted in fogged areas on the photography of the
stellar and index cameras of Mission 1010-2. The degradation is minor
except on the frames affected during camera-off periods.
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GENERAL FLIGHT DATA

Date of Launch: 14 September 196L.

Orbital Parameters
(Revolution 1)

Period 90.971 min Eccentricity 0.02236
Perigee 97.45 nm Perigee latitude L2,567ON
Apogee 259.19 nm Inclination Angle 8L, 96°N
(Revolution 107)
Period 90.81 min Eccentricity 0.02181
Perigee 99.58 nm Perigee latitude 68.3890N
Apogee 257.09 nm Inclination Angle 87.960N
-2-
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PART |. CAMERA OPERATION

1. Master (FWD) Panoramic Camera No 152

a. Minus density stresks, approximately parallel to the path of
the field flattener, are minor and few throughout the first 75 percent
of the mission. Although the resulting degradation is still minor,the
streaks become more pronounced and frequent after pass 87D. Frames
90-129, pass 88D, are an extreme example of the minus demnsity streaks.

b. Scratches just inside the format at each edge under the camera
number and Just inside the format at each edge at the take-up end,
i1Tpear on each frame except on the first freme following a camera-off.
Inese scratches have appeared on all of the "J" Missions to date. There
1s a multitude of longitudinal emilsion scratches throughout the mission.
Most of them are very light and are not believed to be camers induced.
One exception is & scratch eapproximately 0.1 inchee inside the format
at the camera number edge and supply end. It is about L inches long
and parallel to the film edges. It is believed to be camera induced
and is intermittent on pass 69D and thereafter throughout the remainder
of the mission. Rail scratches are continuous.

¢. Fog on the first and last frames of most passes is the result
of light entering the chimney around the lens housing during camera-
off periods.

d. Swmearing of highly reflective images (clouds, beaches, etc.)
results from reflections within the camera, The smearing is always
paralle] to the film edges and is believed to be caused by reflections
from the fleld flattener. The resulting degradation is dependent upon
the intensity of the light entering the ceamera, and the principal ray.

e. An out-of-focus ares appears on each frame between pass 9D,
frame 1,and the last frame of 47DE. The affected imagery is within a
band approximately L inches long and 0.5 inches wide at the take-up
end and camera number edge. It extends along the frequency mark edge
in a rather irregular configuration that varies slightly from frame
to frame. Due to cloud cover, areas of water,and desert areas, it is
impossible to definitely establish the location or presence of the soft
imagery or every frame. However, it is definite that the snomaly began
on pass 9D &nd ended prior to pass 52D. The passes immediately preceding
pass 9D were 9AE and 7D. Because pass 9AE was conducted in darlmess,
there is no exposure and it 1s impossible to tell whether or not the
soft area exists. The photography of 7D displayed no out of focus imagery.
It 1s interesting to note that the out-of-focus area also diseappeared
between camera rest periods. The pass following 4TDE is 52D. The film
of each "J" Mission except 1006 has been degraded in part by en out-of-
focus condition. This anomaly is not peculiar to "J" Missions; Mission
9057 (an "M" Mission) was similarly degraded.
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2. Slave (AFT) Penoramic Camera No 153

e, Minus density streaks parellel to the path of the field
flattener are intermittent throughout the mission. The degradetion
of imagery associated with the streaks 1s minor. The streaks are
most pronounced on the first four operational passes.

b. An emulsion scratch parallel to the major axis of the film
is just inside the format, at the camera number edge and take-up
end on each frame, There are several longitudinal emulsion scratches,
but they are light and of little consequence. Furthermore, their
origin cannot be determined.

c. Light leaks caused fog on the first and last frames of most
passes. The fog, like that of the master penoramic camera, is a
result of light entering the chimney around the lens housing during
camera-off periods,

d. Streaking of highly'reflective imeges is present intermittently
throughout the mission. Pass 65D, frame 5, is a good example of the
smearing. This problem is discussed in Part I, paragraph e, of this
repert.

e. Out-of-focus areas are present on the film of this camera
intermittently on pass 9D through 61D. Although every frame does not
display this soft imagery, most frames do. Like the master penoramic
camera the out-of-focus ares first appears on the photography of Pass 9D.
Unlike the photography of the master panoramic camera the area of soft
imagery continues intermittently throughout the photography of Mission
1010-1. The out-of-focus area extends about 4 inches along the frequency
mark edge at the take-up end of the frames. Unlike the affected area
of the master camera photography it is not confined to & narrow band.

It has 1irregular humps which extend up to 1.5 inches into the format.

The size and shape are irregular and at times the imegery in the area
normally affected is sharp &and well defined. It is of interest that
again the out-of-focus area disappears following & camera-off (rest)
period. Pass 61D, the last pass displaying the soft imagery, is followed
by pass 65D.

-14.-
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3. Master (FWD) Horizon Cameras

a. Both herizon cameras operated well throughout the mission.
The imagery 1s sierp sni the arc of the horizon 1s well defined.

- L. Slave (AFT) Horizon Cameras

a. Botih heri-cn camerus of the slave pancramic cemera operated
3 well throughout the mission. The imagery is good and there is a good
horizon are, ,

5. Stellar Camerz Nc L] (Mission 1010-1)

The stellar imagery is smeared intermittently throughout the
mission. The stars are imaged in & barbell configuration: a definite
stellar image, a less dense smear, and another definite image. Although
it has not teen established as fact, it seems that the anomsly is
the result of vehicle attitude deviations during exposure. Flus density
streaks through the formats (unidentified objects going by the lens)
like those nctec r previous missions, appear intermittently through-
out tire mission. W.en tuese streaks appear in & straight line through
the stellar format, there is no smearing of the stellar images. When
the plus density sireaks deviate from a straight line, (indicating
vehicle instability) the stellar images invariably display smear. In
addition, the velicle manufacturer indicates that preliminery data
show that there ic a correletion belween the smeared imsgery snd the
synchronization ¢ the camera chimneys: when the master and slave panoramic
camera chlmneys &1¢ <la.li-.e in the scme directicr simultaneocusly,
forees are intrciiced that result in vehiele instability. While de-
gradction introauced hy tre smear in the stellar imagery complicates
the steller reduction process, it dees not make 1t impossible.

Emulsion cracks pazrzllel to the minor axis of the film are pres-
en* througnout the last 50 percent of the mission.

The last 27 [reme:z 2re “ogged and abraded in econjunction with
film exhaustion.

There it & cuntinuiuT olus density streak, perallel to the major
axls of the fil.. 8a¢ in line with the camera number, throughout %he
last LO frames. Because of the position of the streak there is no
degradation of tre immgery.

Flere in tk- formar ~rccunted for some degradation to approximately
30 percent cof eac: frawme.
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6. Stellar Camera No 4k (1010-2)

The stellar imagery of tlds camera is intermittr=tly smeared like
that of the stellar camera used in Mission 1010-1 (camera No kl).

A light leak caused & diasgonal streak of fog, variable in length
and intensity, on 23 frames of the mission. There is a definite cor-
relation between the fog &nd camera-off periods. The fog is most in-
tense at the camera nunber edge and appears to enter the frame from
that direction. There 1s a band of fog 0.10 inches wide parallel to
and in contact with the camera number edge intermittently throughout
the mission, It does not enter the frame nor degrade the imagery.

A dendritic static discharge resulted in a small area of fog near
the center of the film each 0,60 inches along the major axis of the
film on the firsc 75 percent of the mission.

Approximately 30 percent of each frame is degraded by flare (earth
flare ané flare frem the fiducial mounting plates).

T. Index Camers No DLl (Mission 1010-1)

The film of this camera was out of the film plane at the camera
number edge during exposure. The result is a distortion of the reseau
and out-of-focus imagery at the camera number edge. This also happened
et the same relative location on the photography of the index camera of
Micsion 1007-2 (camera No D56).

There is minor fog at both film edges on the last 10 frames.

8. 1Index Camera No DL€ (Mission 1010-2)

The imagery of this camera is also distorted end out-of-focus at
the camera number edge of most frames. The reseau is distorted on
the frames displaying cut-of-focus and distorted imagery. This is
identical to the degradation that affected the imagery of the index
camera used in the first half of this mission {Mission 1010-1, index
camera No Dil).

A streak o! fog criginates &t the camera number edge of eaca frame
o extends approximutely 1 ineh into the format. This streak of fog
is about 0.4 inches wide and is faint except at camera-off periods.
Ii.e density of the fog on the frame affected during camera-off is com-
rerourate with b Aratjon of the inactive camera period and the solar
elevetion. The (rame alfected is the fourth preceding the first frame
of & new pass (toward teke-up). This fog is apparently the result of a
light leak.
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There is another area of fog which is detectable only at camera-
off periods. It affects the two frames immediately preceding the first
frame of & new pass (toward take-up). The fogged area is approximstely
¢ inches long, along the major axis, and covers neerly the entire width.

BT ST
PR H
s
0 o e

-y The fog originates at the correlation mark edge and dissipetes toward
the other edge. The degradation induced by the fog is minor.

. 9. Assoclated Equipment

-

a. The frequency marks of the master panoramic camers are imaged
inside the format with reflected images in the border. Because they
- are superimposed on the panoramic camers imagery, they are difficult
and at times impossible to read.

b. All other collateral equipment operated well throughout the
mission.
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This section provides evaluation of processing, exposure, and
density of the original negative.

PART H. FItM

1. Film Processing

The exposure/dernsity of the panoramic cameras used in this mission
was slightly less than that which bas come to be considered normal,
The slit width used in this mission wvas 0.175 inches compared to a
s1it width of 0.20 inches usually used at this time of year. While s
lower than normel density of the panoramic photography is apperent, it
was not a degrading factor. In some instances the lower densities
were an aid to photo interpretation. Sixteen percent of the panoramic
photography recovered in the "A" bucket was processed at the intermediate
level of development, and 84 percent at the full level; 19.5 percent
of the panoramic camera photography recovered in the "B" bucket was pro-
cessed at intermediate, while 80.5 percent was processed at the full
level. There was no penoramic photogrephy processed at the primary level
of development.

2. Film Footage Processed

Camera Feet Frames

L1 (Steller) 78 ko2
DLl (Index) 105 423
L, (Stellar) 92 432
Duf (Index) 87 432
152 (1010-1) 8,155 2970
153 (1010-1) 8,183 2973
152 (1010-2) 7,803 2941
153 (1010-2) 7,793 2946

3. Film Degrsdations

&. A severe processing streak caused some loss of imagery on
2ss 88D, frame 24 FWD.

b. There are manufacturing splices on passes 22D, frame 32 FWD;
53D, frame 60 FWD; T1D, frame 68 FWD; 7D, frame 38 AFT; 39D, frame 87 AFT;
59D, frame 132 AFT; 100D, frame 93 AFT.

¢. Emalsion 1lifts, pirkoles, and blisters are minor and inter-
mittent throughout the mission.
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d. In addition to the areas of fog described in Pert 1, paragraph
¢, the second, third, eand next to last frames of master panoramic camera
photography were also partially fogged on most passes. The fog affecting
the second freme is confined to & narrow band in the border ares of the
camera number edge, Because of its location there is no degradation of
imagery. Alsoc on the second frame of most passes there is & faint equip-
ment image at the supply end. On the third frame of a pass there is
usually & diagonal streak of fog which extends from edge to edge. The
fog that usually appears on the next to last frame is in the form of
various equipment shadowgraphs.

e. Fogged areas on the photography of the slave panoramic camera,
in addition to that described in Part 2, parsgraph ¢, is usuelly pres-
ent on the second, third, and fifth frame of & pass, also on the
second, third, and fifth from last frame of a pass. The fog on the
third frame of a pass 1s & diagonal streak approximately 0.1 inches wide
extending from edge to edge of the film. An equipment image iz also
present on the third frame of most passes. Fog on the third and fifth
from last frame is elso in the form of equipment shadowgraphs. The next
to last frame of & pass usually contains & diagonal streak of fog similar
to the fog on the third frame of a pass.

f. Dendritic static discharges result in fog along both edges
of the film of the master panoramic cameras intermittently throughout the
mission, The fog is usually minor but on occasions does enter the for-
mat. Pass 84D, frames 112-115, ere extreme examples of fog induced by
dendritic statie.

g. Passes 69D, 70D, and T1D of the slave penoramic camera are
fogged intermittently along both edges due to dendritic statie discharges.
The fog occasionally projects into the format but the associated de-
gradation is minor.

k. Pilm Processing Curves

The following processing curves, as supplied by the film
processing contractor, are presented in the interest of comparative
analysis:
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STANDARD PROCESSING CONTROL CURVES

3.8
MISSION: 1010 36
EMULSION:  4404-42
EXPOSURE: 34
Sensitomete: 18
Exposure time  1/25 sec 3.2
Log Ky 1.30
PROCESSING: 30
Gamma 0.6G/Speed Fog
Full 220 113 019 28
intermediate 2.38 1.30 0.10
Primary 2.15 T4 0.08
26
—— 2.4
e

~
r=
DENSITY

"~

16
///
L 1.2
/ / 1.0
/
b
7 / 4
_,-i ,/f/ ,
f =" | 1,
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CONTROL_CURVE FOR HEAD AND TAIL OF FORWARD MATERIAL -
L l | 38
MiSSION: 1010-1 15
EMULSION: 4404
| EXPOSURE. w“
Sensitometer (B
Exposure time 1/25 sec
Log E 3 .30 17
PF!OCESSIN('.:.):s p . Fo
G?.“z"z’a ) ?.1?“ ob 1
> 28
L 26
'l g 2.2
) / E
i ‘ 20 g
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CONTROL CURVE FOR HEAD AND TAIL OF AFT MATERIAL

== MISSION: 1010-1 ’ ( 36
=) !: EMULSION: 4404 i
. ..| EXPOSURE. : - . :3.4
n Sensitometer 1B J! —J_ | l |
Exposure time /25 sac ! | : ! ' !
—_— Log E 13 130 + ) , i 13.2
‘ PROCESSING: [ | : |
. Gamma 0.6G/speed  Fog | : I | |
] 2.05 117 0,20 ' 13.0
: % 4 2.8
i ; i ;
. , S 126
; i | P .
|
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! f
— : — L 8
K]
———— 4
!
.2
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EXPOSURE 14
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Exposure time 1725 sec ! ‘ ‘
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CONTROL CURVE FOR HEAD AND TAIL OF INDEX MATERIAL

38
MISSION: 1010-1 - 16
EMULSION: 4400
ha | .
N ; EXPOSURE. 14

! Sensitometer (B

: Exposure time 1/100 sec
— Log E g 1 + 32
PROCESSING:

‘ Gamma 0.6G/speed Fog

—_— 1.95 2.38 0.06 - 30
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N 26

o
o
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CONTROL CURVE FOR HEAD AND TAIL OF STELLAR MATERIAL
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MISSION: 1010-1 3.6
EMULSION: 440)

EXPQOSURE. u
Sensitometer 1B
Exposure time 1/100 sec !
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PROCESSING: !
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' V é; 1.6
// 1.4
i ’ / T 1.2
i / 10
. ‘ .s
| i
/o |
t i , ! _‘:6
| ; | :
: ' ! : |

LOG EXPOSURE
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CONTRUL CURVE FOR HEAD AND TAIL OF FORWARD MATERIAL

; ‘ 38
-~ MISSION: 1010-2 *
3 EMULSION: 4404
: EXPOSURE: 34
Sensitometer 1B
. Exposure time 125 sec
2 i Log E 1 1.30 12
: PROCESSING:
, Gamma 0.6G/apeed Fog
- {208 Li4 0.20 0
. = F
‘ I 3
: ; iz.a
]
| 26
o |
i H | | ¥ 2.4
_ { ! - L l : 1 L 2 2
| | | 1 | // - £
| 4 0%
[
’ (=]
| 1.8
i . / f
; 1.6
] | 1.4
|
| 1.7
| | ‘ . 10
| 1

.2
i t
i r
LOG EXPOSURE - NPIC J-2478 (3768}
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CONTROL CURVE FOR HEAD AND TAIL OF AFT MATERIAL

38
|
[ , 16
MISSION: 1010-2
| EMULSION. 4404
! EXPOSURE: {3.4.
]1 Sensitometer . 18 P
Exposure time 1/25 sec
— log € 1 1.30 3.2
) PROCESSING:
Gamma 0.6G/speed Fog
208 Tis 0.19 0
‘: | |
!
I 28
. i ' .Z'E
; ..-:-:24
‘ ‘i /l i
‘ i ] f' / 2.2
o o 1 £
5 T : i 202
{ I : ! a
i | | ! °
— o ! 1.8
i
% - 4 16
. ' |
N
.- ; - 14
]
‘[ ' 1.2
|
NN y
| ' 3
o o i 6
L
- S :/ 4
| : !
= T T 2
! 0

LOG EXPOSURE -
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SENSITOMETRIC CURVE FROM MISSION MATERIAL

18
- MISSION: 1010-2 1
EMULSION: 4404
EXPOSURE: . 34
Sensitometer 1B
‘ Exposure time 1/25 sec
— LogEq L30 12
PROCESSING:
Ganma 0,6G/weed Fog
— 2.2 i1z ox 30
‘ 28
- 26
‘ i Z 24
1 | /
. i v 2.2
. 1 / £
i 7 2W0es
w
| / °
| 1.8

B / )

' ! / 6
N \
] '
L ___//
J 2
! T | |
3 : | !
‘ : .0
LOG EXPOSURE - NPIC J-2080 (3/89)
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CONTROL CURVE FOR HEAD AND TAIL OF INDEX MATERIAL

38
MISSION: 1010-2 5
EMULSION: 4400 _
EXPOSURE: 14
Sensitometer 1B
| Exposure time 1/100 sec
—1 g€y 2.70 32
PROCESSING:
Gamma 0,6G/wesd Fog
1.05 da 008 0
: + 2.8
‘ 26
| 2.4
r — 2.2
o 1l =
t 202
wl
[=]
‘ 18
! i
{ |
1.6
! : ! 1.4
‘ | :
- : : i i 1.2
| - | | / L0
: . ‘ _
| I %z
] N v ‘ 8 !
' | /
' . A
| 4
! i ;
! ! A 2
3. i T
| ) [
LOG EXPOSURE - . NPIC 0881 (3768}
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CONTROL CURVE FOR HEAD AND TAIL OF STELLAR MATERIAL

l/ 38
MISSION: 10102 *
EMULSION: _ 4401 /
EXPOSURE: 34
. Sensitometer 1B /
. Exposure time  1/100 sac
. Log E 1) 2.70 32
- PROCESSING:
Gamma 0.5G/mpeed Fog / :
. 2.26 3.9 0.15 / i
/ 2.8
/ 26
//
| [ 2.2
| 11 £
b 208
w
/ a
1.8
: a
; 16
14
! / 1.2
{ // Lo
i

LOG EXPOSURE . - NPIC J-8882 (3/88)
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PART ). IMAGE GUALITY

1. Definition of Photographic Interpretation (PI) Suitability

This is an assessment of the information content of photographic
reconnaissance material and ite interpretability. A number of inter-
related factors are involved, such as the quality of the photography,
the extent of target coverage, scale, and weather limitations. However,
the fundamental criteria for assigning a PI suitability rating may be
reduced to (a) the scope of the photographic coversge and (b) the degree
to which 2 photo interpreter may extract useful and reliable information
from the material,

PI suitarility ratings are categorized as Excellent, Good, Fair,
Poor, and Unusable, These ratings refer to the overall interpretive
velue of the photography obtained from & particular reconnaissance
mission, although individual targets may also be assigned PI suitability
ratings. The standards that determine asslgnment of the various ratings
are as follows:

Excellent: The photography is free of degradation by camera
malfunctions or processing faults and weather conditlions are favorable
throughout. The imaAgery contains sharp, well-defined edges and corners
with no unusual distortions. Contrast is optimal and shadow details,
as well as details in the highlight areas, are readlly detectable.
Observation of small objects and & 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. Edgee &nd corners are well-defined. No unusuel
distortions are present., Detection and accurate mensuration of smell
objects are feasible, but to a lesser degree than in material rated as
"Excellent."”

Fair: Degradation is minimal but the acuity of the photography
is less than optimum. FEdges and corners are not crisply defined and there
is loss of detall in shadow and/or highlight areas. Detection and identi-
fication of small objects Are possible but accuracy of mensuration is
reduced by the fall-off in image quality and the less-than-optimsl con-
trast that prevails. .

Poor: Camera-induced degradations and/or weather limitations
severely reduce the effectiveness of the photography. Definition of
edges and cornere is not sharp., Only greses terrain features and culture
may be detected or identified and distortion of form may exist. Accurate
rensuration of even large objects is doubtful.

- 22 -
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Unusable: Degradation of photography completely precludes detection,
identification, and mensuration of cultural details.

2. PI Suitability for Mission 1010

The PI suitability of Mission 1010 is good in the areas not degraded
by the out-of-focus condition. The imagery within the out-of-focus area
ranges from "unusable” to "fair" according to the criteria outlined on
the preceding pege.

wh wad D UNE BB

a, The slit width of 0.175 inches used in the panoramic cameras
of this mission resulted in slightly less exposure than is rendered
with the usuel slit width of 0,20 inches. However, image motion effects
are less apperent with less effective exposure (a narrow slit) and
many Individuals in the intelligence community believe photography
received from this system is usually overexposed; hence, the exposure
experiment. No definite conclusion can be made on the basis of 1 mission,
but it does not appear that the film of this mission is underexposed.

b. In relation to the exposure experiment, the photo interpreters
report a definite improvement in the imagery displaying high reflectivity.
On the other hend, there were a few isolated areas in which some photo
interpreters feel there would have been more detall if there had been
the usual exposure. The imegery not recorded due to & lack of exposure
is an intangible and therefore is impossible to measure, while the
gains due to less exposure are readily apparent.

c. Photo interpreters reported on 217 tergets in the preliminary
read-out of Mission 1010. Of the total, only 6 received a rating of
poor. Obliquity, haze and cloude were the cause of degradation. Targets
entirely obscured by clouds are not included in the totals.

d. Image streaking along the major axis of the film is present
in association with areas of high reflectivity (clouds, beaches, etc.).
As stated in prior Photographic Evaluation Reports, the streaking is
believed to be reflections within the camera assembly. A design change
involving the addition of more baffles in the "stack," which the manu-
facturer believes will eliminate the streaking, has been approved
and will be implemented in the near future.

e. The PI suiltability of this mission is affected very little
by the minor degradations induced by pinholes, scratches, abrasions,
etc. There are 7 manufacturing splices on the panoramic photography
of this mission. Each is a definite degradation to PI suitability.

T. Approximately 47T percent of the mission is obscured or degraded
by clouds. Clougd spadows are an additional degradation to PI suitebility
and are proportional to the cloud cover.
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g. The first 4 to 6 frames following a camera-on display image
motion. The motion (smear) occurs until the camera overcomes inertia

and the proper scan rate is accomplished.

h, Samples of highlights of this mission are:

1. Identification of a vertical test stand previously
reported as unidentified construction.

2. Detection of a camouflage attempt.

3. Identification of new fixed field launch sites.

L, TIdentification of & static test facility previously

reported as an unidentified facility.
5. Observation and study of an earth satellite tracking

facility.

-2]4-
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The MIP is an arbitrary number not limited by terminal values which
is subjectively assigned to the panoramic photography of a mission and
which compares it to the other missions. It 1s meant to be & measure
of the camera's maximum capability for recording information, discounting
adverse atmospheric conditions, minimal solar elevations, camera mal-
functions, or other factore which reduce the gquality of the photography.

3, Definition of Mission Informetion Potential (MIP)

The MIP is based on the best photogrephy found in & mission, even
though the photography may be limited to a few frames. Since these
frames are considered to be the best in the mission, they do not indicate
the overall success, average quality, or general interoretability of the

photography.
Criteria for selection of the MIP frame:

a, Ximinate all portions of the mission affected by system
malfunctions.

b. Select frames which are free of clouds or atmospheric
attenuation, .

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

d. Select frames that are 1n a continuous strip of approxi-
mately 10 frames becsuse cloud shadows from weather fronts are cast
for great distances,

e. Determine from the horizon cameras that the panoramic
photography is not affeected by apparent vehicle perturbations.

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

g. OSelect frames having near optimum solar elevetion, thus
eliminating fremee having either overexposure or underexposure.

h. Select & high contrast target {preferably an airfield)
and compare the target to a previous miesion which has been gilven
an MIP rating.

L, MIP Rating for Mission 1010-1

Pass 56D, frame 73 AFT, is the MIP frame, A value of 85 has been
asgigned. This value is equal to the high average attained in recent
missions, '

- 25 -
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5. MIP Rating for Mission 1010-2

Pass 115D, frame 59 AFT, is the MIP frame for photography on Mission
1010-2. The imagery is of approximately the same quality as that of
Mission 1010-1. The MIP rating is 85,

- 27 -
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6. MIP Ratings of Past Missions

The following 1s a list of missions and their MIP,

‘} Mission MIP Mission __MI_@;
3 9009 20 9050 85
9013 30 9051 80
- 9017 bs 9053 90
9019 L5 9054 8o
K 9023 65 9056 85
L 9022 €5 9057 85
9025 55 1001-1 80
9028 50 1002-1 80
- 9029 8o . 9062 85
} 9031 70 1004~1 85
9032 85 1004-2 85
9035 75 1006-1 90
9037 80 1006-2 90
9038 85 1007-1 85
9039 85 - 1007-2 85
9040 75 1008-1 85
90kl 85 1008-2 85
9okh 85 1009-1 8s
9043 85 1009-2 85
90k45 80 1010-1 8s
9047 80 1010-2 85
o048 - 80
-2y =
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APPENDIX A. SYSTEM SPECIFICATIONS

l. Panoramic Cameras

Mester ~ Slave
(FWD) (AFT)
Camera Number 152 153
Lens Serial Number 1252435 1282435
S1it Width 0.175" 0.175"
Filter Wratten 21 Wratten 21
Operational Focal Length 609. 577 mm 669,585 mm
Film Type Lol hhol
Film Length 16,000' 16,000"
Splices 4 L
Emulsion 62-7-6-T7-4 62-7-7-4
Static Beneh Test
High Contrast 268 L/mm 243 1/mm
low Contrast 148 L/mm 139 L/mm
Dynamic Test
I. High Contrast 159 L/mm 167 L/mm
I. low Contrast : 128 1/mm 128 I./mm
P. High Contrast ' 185 L/mm 171 L/mm
P. Low Contrast 127 L/mm 110 L/mm

Distortion - Positive (Pincushion)

comyiingdn S

Angle Off
Axis 3.0 2.0° 1.0° 0.0° 359° 3580 3570 .
Distortion : Camera ‘
Millimeters . 005 . 002 . 001 . 000 . 000 . 001 . 002 1_152 /
Distortion Camera
Millimeters 006 .003 .002 .000 .0N1 .003 .006 153

i
$

- 30~
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2. Horizon Cameras
Starboard ~ Port Starboard Fort

Camera (Take-Up) (Supply)  (Supply) (Take-Up)
Camera Number 152 152 153 153
Lens Serial Number 812267 812279 813527 81401k
Exposure Time 1/100 sec  1/100 sec  1/100 sec  1/100 sec
Fllter Wratten 25 Wratten 25 Wretten 25 Wratten 25
Aperture £/8.0 r/6.8 £/8.0 £/6.8
Operational

Focal Length 54,54 mm 54.43 nm 55.06 mm 55.21 mm
Radial Distortion

10° off axis 015 mm 010 mm .001 mm . 007 mm

20° off axis .022 mm LO17 mm .004 mm .015 mm
Tangential ,

Distortion Not available.OOk mm .004 mm .002 mm
Note:

1. Distortion and resolution are read st equivalent operational
focal lengtr.
2. Resolution in lines per mm on S0-132 film and a high contrast
target.

3. Camera No D4l/L1/Ll (Mission 1010-1)

Stellar Index
lens Serial Number 11002 813054
Reseau Serial Number L3 -4
Filter - None Wratten 21
Aperture £/1.8 £/b4.5
Exposure Time 2.0 sec 1/500 sec
Equivalent Focal Length Not available 38.58 mm
Film Type Lho1 koo
Film Length 8! 105
Emision T=-3=6-4 28-4-5-4
Resolution

Angle Off Axis 0 10 20 30 35
Resolution L/mm 82 98 114 95 90
High Contrast 92 g2 96 93 93
Index Awar: 77 L/mm read from 4404 film.
Alignment: 0.003"/.937"
0.007"/2.25"

-3 -
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4. Camera No LL/uk6/kY4 (1010-2)

Stellar Index
Iens Serial Number 10701 813059
Reseau Serial Number L6 TS
Filter None Wratten 21
Aperture £/1.8 /4.5
Exposure 2.0 sec 1/500 sec
Equivalent Focal Length Not available 38.23 mm
Film Type Lol koo
Film Iength Rot reported Not reported
Emilsion T=3=-6=4 28elabals
Index Resoclution:

Awar: 73.3 L/mm read from h4oL film.

-3 -
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HORIZON LENS SETTINGS
{Viewed from top of vehicle in flight)

Forxard
Camera No._ 152

Port Supply
Honzon Exposure
‘ Time 1100 Sec.
Starboard Take-Up Aperture 16 8

Horizon Exposure

Time 17100 Sec

Aperture 8.0
‘ O /Aft Camera No. 153

Starboard Supply
Hortzon Exposure . Puit Take-U

. : p

Time 1,100 Sec NO O‘J/H-'riz:m Exposure

Apetture (8.0 Teing 1163 Sec.
Avericie .6

| FLIGHT DIRECTION

NPIC J.0883 (3/85)

- 34 .
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Measurements are made with respect to collimator targets fixed with
respect to the mechanical interface between the total payload assembly
and the orbital wvehicle,

7. Definition of Panoramic Camera Format Calibrations

o |

Two sets, of 3 targets each, are aligned to be coplanar within +5"

of arc so positioned to form an angle of -15.00° +5" to the mechanical

. interface for master camera calibrations and an angle of +15.00° +5" to
the mechanical interface for slave camera calibrations.

A, One target, Target 1,of each set 1s imaged on the Terrain
format.

B. The second and third targets of each set are at angles of
75.00° +5" from Target 1 and are imaged on the horizon formats.

The indicated center of format for the panoramic cameras is given
by the intersection of & line through the center of mass of the central
shrinkage marker drawn normal to the edge of format containing the shrink-
age marker and a line parallel to the same edge located at & position
half-way between the format edges.

The indicated principal points of the horizon cameras are the points
of intersection of lines. Joining opposite fiducials.

Xvo and Yvo are the offsets of Target 1 from the indicated center
of format of the panoramic cameras as defined in Paragraph 3.

Xs, Ys and Xt, Yt are the offsets of Targets 2 and 3 from the indl-
cated principal points of the supply and take-up horizon cameras respec-
tively.

The indicated flight direction is the direction of vehicle travel
during orbit. The forward edge of format 1s the edge cpposite the
shrinkage markers for the master camers and is the edge containing the
skrinkage markers for the slave camers.

Dimensions A, B and C are the spacings of the shrinkage markers
and dimensions D and E are the spacings of the Y axis fiducials. Techniques
for exact measurement of these dimensions have not been developed. The
figures quoted are me@surements made on hand processed film without control
of shrinkage,

The format dimensions are measured to the best estimate of format
edge.

-35-
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Measurement of the angle between the indicated axis of the panoramic
camerag and the line of intersection of the plane defined in Paragraph
2 on the format is obtained from the offset dimensions Dmx and Dmy of
Target 1 for each camera.

Measurement of the angle between the indicated axis of the horizon
cameras and the line of intersection of the plane defined in Paragraph 2
on the format 1s made by measuring the scan direction offset of the ter-
sets defined in Paragraph 2B &t a fixed distance from the target center
in the Y direction. - Dimensions Dtx, Dty, Dsx and Dsy are the offsets
of these measurements.
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APPENDIX B. STELLAR/INDEX AND MASTER CAMERA FRAME CORRELATION

Following is a list of each stellar and index frame and the master
penoramic-frame each correlates with.|
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. 1. Mission 1010=-1 o -

Framing , Framing

Camere Main Camers. Total Camera n Main Camera Total

Frame Number | Pass | Frame | Frames | Frame Number | Fass | Frame { Frames

0 43 6D 128

1 1D 6 12 L)y éD 135

2 Lp 1 ks 6D 142

3 L4p 8 TS 6D 1kg

IR Lp 15 kT éD 156 161

5 Lp 22 48 7D 2

6 Lp 29 - bg ‘D 9

7 Lp 36 Lo 50 7D 16

8 5D 3 51 D 23

9 Sh 10 52 D 30

10 SD 1T 53 7D 37 -

11 5D 2k 5k TD L

12 5D 3 55 ™D 51

13 5D 38 56 7D 58

1k SD 45 5T ™ €5

15 5D 52 58 ™ T2

16 5D 59 59 D 79

17 5D 66 60 D 86
18 5D 73 61 ¢ 93

19 SD 80 62 D 100

20 SD 87 €3 D 107

21 5D 9k 64 D 114

22 5D 101 65 D 121
23 5D 108 66 ™D 128

24 5D 115 120 67 D 135

25 6D 2 68 7D 142

26 6D 9 69 7D 1kg

27 €D 16 T0 7D 156

28 6D 23 L D 163

29 6D 30 T2 ™ 170

30 6D 37 73 ™ 177

31 €D Ly T4 D 184 185
32 6D 51 75 GAE 6 9
33 6D 58 76 oD L

34 6D 65 7 aD 11

35 6D T2 78 9D 18

36 6D T9 T9 9D 25

37 6D 86 80 oD 32

38 6D 33 81 gD 39

39 6D 100 82 9D L6

Lo 6D 107 - 83 9D 53

L 6D 114 8l 9D 60

L2 6D 121 85 9D 67
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Mission 1010-1 (Continued)
l Framin Framing
camers | 'Bin Cemers | Camera Main Cemera |, .00
k| Frame Number | Pass| Frame | Frames | Frame Number Pass | Frame | Frames
By ~ -
* 86 9 Th 129 22D 51
_ 87 9D 81 130 - 58
3 88 gD 88 131 i P
< 89 9D 95 132 22D T2
9 gD 102 133 s 5
b 91 g 109 13k 22D 86
% op 116 135 oo 03
93 9p 123 136 22D 100
9k 9 130 137 oo 107
95 90 137 140 138 e 1ik
9 2ip b | 139 220 121
97 21D 1 1ko 22D 128 137
9% 21D 18 141 23D 3
99 21D 25 142 23D 10
100 21D 32 Ti3 o3 2
101 c1Db 39 14k 23D 2
102 21D L6 145 23D a1
103 21D 53 - 230 3
10k 21D 60 147 23D k5
105 21D 67 148 23D e
1eh Z1r Th 1k9 23D 59
10 o1T a1 150 23 2
108 21D 88 151 23D 73
109 21D 95 1o oo 3
110 21D 102 123 oo &
111 21D 109 12 o o
112 21D 116 155 23D 101
113 21D 123 126 > 1%
11k 21D 130 127 3 115
115 elb 137 158 23D 122 123
116 21p  1bk 129 e 2
117 21p 151 s e 5
ﬁg f.lg izg’ 161 25D 20
: 212 5 .
120 21D 172 }Lg% 2% g}
121 210 179 18k 163 2r E”
122 22D 2 e 27 s
123 =r 2 166 25D 55
Led =2l 1 167 25D 62
123 22D 23 e 250 &
196 22D 30 P 2 2
127 22D 37
128 22D A 170 25D 83
-] -
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Mission 1010-1 {Continued)

Framing Framing
Camera Main Camera Total Camera Main Camera Total
Frame Number | Pass | Frame | Frames | Frame Number | Pass | Frame | Frames
1n 25D 90 214 37D 144
172 25D 97 215 37D 151
173 25D 10k 216 37D 158 158
174 25D 111 217 38D 7
175 25D 118 218 38D 1k
176 25D 125 128 219 38D 21
177 ' 31D -k 220 38D 28
178 31D 11 221 38D 35
179 31D 18 222 38D L2
180 31D 25 223 38D kg
181 31D 32 36 224 38D 56
182 36D 3 225 38D 63
183 36D 10 226 38D 70
184 36D 17 227 - 38p T7
185 36D 2L 228 38D 84
186 36D 31 229 38D 91
187 36D 38 230 38D 98
188 36D 45 231 38D 105
189 36D 52 232 38p 12
190 36D 59 233 38D 1319
191 36D 66 234 38D 126
192 36D 73 235 36D 133
193 36D 80 83 236 38D 1L0
19k 37D 4 237 38D 147
195 37D n 238 38D 154
196 37D 18 239 38D 161
197 37D 25 2ho 38D 168
198 3™ 32 2 38D 175
199 37 39 242 38D 182
200 37D L6 243 38D 189 191
201 37D 53 2kl 39D 5
202 37D 60 2hs 39D 12
203 37D 67 246 39D 19
204 37D Th okt 39D 26
205 3T 81 248 39D 33
206 37D 88 249 39D ko
207 37D 95 250 39D bt
208 37D 102 251 39D 54
209 37D 109 252 39D 61
210 37D 116 253 39D 68
211 37D 123 25h 39D 75
212 37D 130 255 39D 82
213 37D 137 256 39D 89
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Mission 1010-1 (Continued)
Framing \ Framing
Camera | 'Bin Camera |, .. Cemers Main Cazere | . . a1
Frome Number [Pass | Frame | Frames | Frame Number | Pass { Frame | Frames

257 39D 96 300 L1p 85
258 39D 103 301 41D 92 93
259 39D 110 302 47D 17
260 39D 117 303 47D ok
261 39D 124 304 47D 31
262 39D 131 305 k7D 38 Lo
263 39D 138 142 306 52D 5
264 Lop 3 307 52D 12
265 Lop 10 308 52D 19
266 LoD 17 309 52D 26
267 40D 24 310 52D 33
268 Lop 3 311 52D ko
269 kop 38 32 52D b7
270 4op 45 313 52D 54
271 kop 52 31k 52D 61
272 kop 59 315 52D 68
213 Lop 66 316 52D 75
274 LoD 73 37 52D 82
275 LoD 80 318 52D ' 89
276 Lob 87 319 52D 96 102
277 LoD ol 320 53D 1
.278 Lop 101 321 53D 8
279 koD 108 322 53D 15
280 LoD 115 323 53D 22
281 LoD 122 324 53D 29
282 LoD 129 325 53D 36
233 Lop 136 326 53D 43
284 LoD 143 327 53D 50
285 LoD 150 328 53D 57
286 LoD 157 329 53D &4
287 LoD 164 170 330 53D 71
286 41D 1 331 53D 78
289 41D 8 332 53D 85
290 L1p 15 333 53D 92
291 - L1p 22 334 53D 99
2% k1p 29 335 53D 106
293 Lip 36 336 53D 113
29k L1p 43 337 53D 120
295 b1p 50 338 53D 127
296 41p 57 339 53D 134
297 L1p 6L 3ko . 53D 141
298 41D gl 341 53D 148
299 41D 78 342 53D 155
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Mission 1010-1 (Continued)
Framing Framing
 Camers | M8in Came® | o0 | Canere Maln Camers | niay
Frame Number | Pass Frame | Frames | Frame Rumber | Pass | Frame | Frames

343 53D 162 383 55D 67
3Lk 53D 169 38k SSD Th
345 53D 176 385 55D 81
346 53D 183 386 55D 88
347 53D 190 387 55D 95
348 53D 197 388 55D 102
349 53D 204 389 55D 109
350 53D 211 390 55D 116
351 53D 218 3 55D 123
352 53D 225 225 392 55D 130
353 54D T 393 55D 137
354 54D 1k 394 55D 154
355 54D 21 395 55D 151 153
356 54D 28 396 S6AE 5 10
357 54D 35 397 56D 2
358 54D Lo 398 56D 9
359 54D L9 399 56D 16
360 SkD 56 koo 56D 23
361 54D 63 kol 56D 30
362 54D TO ko2 56D 37
363 54D T ko3 56D Ly
364 54D 84 Lok 56D 51
365 54D g1 kos 56D 58
366 54D 98 Lo6 56D 65
367 54D 105 hoT 56D T2
368 S4D 112 Lo8 56D 79
369 54D 119 Log 56D 86
370 S4D 126 410 ‘56D 93
3N 54D 133 k11 56D 100
372 s4D 1ko L2 56D 107
373 54D 147 150 413 56D 114
374 55D 4 Lk 56D 121
375 55D 11 s 56D 128
376 55D 18 16 56D 135
377 55D 25 bt 56D 142
378 55D 32 118 56D 149 153
379 55D 39 kig 61D 3
380 55D L6 k2o 61D 10
381 55D 53 421 61D 17
382 55D 60 422 61D 2k

423 61D 31
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Mission 1010=2
Framing Framing
Camera | 2" 0T |yt | comers | MoIm Comers o
Freme Number | Pass Frame | Frames | ¥rame Humber | Pess | Frame { Frames

1 65D 9 Lk 69D 172

2 65D 16 17 L5 69D 179

3 68D 6 46 69D 186

L 68D 13 bt 69D 193

5 68D 20 48 69D 200

6 68D 27 kg 69D 207

7 68D 34 50 69D 214

8 68D Hy} 51 69D 221 221
9 68D 18 52 70D T
10 68D 55 53 70D 14
11 68D 62 5y 70D 21
12 68D 69 55 70D 28
13 68D T6 56 70D 35
1k 68D 83 5T 70D k2
15 68p 90 58 70D ko
16 68D g7 59 TOD 56
17 68D 104 60 70D 63
18 68D 111 61 70D 70
19 68D 118 121 62 TOD 7
20 69D 4 63 70D 84
21 63D 11 64 70D 91
22 69D 18 65 70D 98
23 69D 25 66 T0D 105
2k 69D 32 67 70D 112
25 69D 39 68 70D 119
26 69D L6 69 70D 126
27 69D 53 70 70D 133
28 69D 60 T 70D 140
29 69D 67 72 70D 147
30 69D Th 73 70D 154
3 69D 81 Th TOD 161 166
32 69D 88 75 T1AE 2
33 69D 95 76 T1AE 9 10
3k 69D 102 77 71D 6
35 69D 109 8 T1D 13
36 69D 116 T9 71D 20
37 69D 123 80 71D 27
38 69D 130 81 7D 34
39 69D 137 82 71D %)
ko 69D 1Lk 83 71D L8
4 69D 151 8L 1D 55
k2 69D 158 85 71D 62
L3 69D 165 86 71D 69
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Mission 1010-2 -(Continued)

Framing ; Framirng
-3 Camersa Mein Camers Total Camera Main Camc#a Total
Frame Number [ Past ! frame | Frames | Frame Number ss | Frame | Frames

87 71D 76 130 84D 209.

88 71D 83 131 84D 216

89 71D 90 132 84D 223 o224
90 71D 97 133 85D 6

91 71D 104 134 €5D 13

92 T1D 111 135 85D 20

93 71D 118 136 85D 27

ol 7D 125 137 85D 3k

95 71D 132 138 85D N

96 TiD 139 139 85D L8

97 T1D 16 1ko 85D 55

98 71D 153 1k 85Db 62

99 yobs 160 ike 45D £9
100 71D 168 16¢< 143 25D 76
101 84D 6 g R 85D 83
102 g 13 1L ' 825 90
103 84D 20 146 85D 97
104 8u4p 27 ikt 85D 104
105 8LD 3k 1LP 35D 111
106 8LD 41 1hc 85D 1ns
107 84D L8 150 85D 125
108 84D 55 151 85D @ 132

109 84D 62 152 85D 139
110 8LD 69 153 85D 146
111 84D 76 154 85D 153 -
112 84D 83 155 85D 160
113 8Lp 90 156 85D 167
11k 8LD 97 157 85D 17k
115 84Db 10k 156 . 85D 181
116 8LD 1l 156 85D 188
117 Lp 118 16C 85D 195
118 8LD 125 161 85D 202
119 84D 132 162 85D 209
120 84D 139 163 85D 216
121 84D 146 : 164 85D 223
122 84D 153 155 ¢5D 230 232
123 84D 100 156 $AD 5 '
124 84D 147 T 6D 12
125 84D 17k 168 6D 19
126 8LD 181 . 169 8ch 26
127 84D 188 17C 86D 33
128 84D 195 17 8D ko
129 84D 202 172 86D ket
- 45 -
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CORONA
Mission 1010-2 (Continuel)
Framing | Main Camera Framing Main Capers
Camera Total Camera Total
Frame Number | Pase’ | Frame| Frames | Frame Number | Pags | Frame | Frames

173 86D 5 216 88p 90
174 86D 61 217 88D 97
175 86D 68 218 88p 1ok
176 86D 75 219 88p 1]
177 86D 82 220 88D ns
178 86D 89 221 86b 125 129
179 86D 96 222 93D 3
180 86D 103 223 93D 10
181 86D 110 224 93D 17
182 86D 117 225 93D 2l
183 86D 124 226 93D 3
184 86D 131 227 93D 38 b1
185 86D 138 228 98D in
186 86D 1L5 229 98D 11
187 86D 152 230 98D 18
188 g86p . 159 161 231 98D 25
189 871D 5 232 98D 32
190 81D 12 233 98D 39
191 87D 19 234 98D 46 49
192 87D 26 235 100D L4
193 87D 33 236 100D 11
194 87D ko 237 100D 18
195 87D 47 238 100D 25
196 87D 54 239 100D 32
197 87D 61 240 100D 39
198 87D 68 oL 100D 46
199 81D 75 242 100D 23
200 87D 82 243 100D €0
201 87D 89 2Lk 100D 67
202 87D 96 245 100D Th
203 87D 103 104 246 100D 81
20k 88p 6 247 100D 88
205 88D 13 248 100D 95
206 88D 20 2hg 100D 102
207 88p 27 250 100D 109
208 88p 3k 251 100D 116
209 88D L 252 100D 123
210 88D L8 253 100D 130
211 88D 55 250 100D 137
212 88D 62 255 100D 144
213 88D 69 256 100D 151
21k 88D 76 257 100D 158
215 88D 83 258 100D 165
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Mission 1010-2 (Continued)
Framin Framing
Camers | Mein Camers | pio) | camers R
Frame Number | Pass | Frame | Frames | Frame Number [ Pass | Frame | Frames
259 100D 172 302 115D 63
260 100D 179 303 115D T0 Th
261 100D 186 304 116D 3
262 100D 193 305 116D 10
263 100D 200 306 116D 17
264 100D 207 307 116D 2h
265 100D 214 308 116D 31
266 100D 221 309 116D 38
267 100D 228 228 310 116D s
268 101D 7 311 116D 52
269 101D 1k 312 116D 59
270 101D 21 313 116D 66
27N 101D 28 3k 116D T3
272 101D 35 315 116D 80
273 101D L2 316 116D 87
274 101D Lg 317 116D ok
275 101D 56 318 116D 101
276 101D 63 319 116D 108
277 101D 70 320 116D 115
278 101D 7 321 116D 122
279 101D 8L 322 116D 129
280 101D 91 323 116D 136
281 101D 98 324 116D 143
282 101D 105 325 116D 150
283 101D 112 326 116D 157
28L 101D 119 327 116D 164
285 101D 126 328 116D airal
286 101D 133 329 116D 178 180
287 101D 140 330 117D 5
288 101D  1k7 3N 117D 12
289 101D 154 332 117D 19
290 101D 161 333 117D 26
291 101D 168 171 33k 117D 33
292 103AE b 335 117D Lo
233 103AE 11 11 336 117D L7
29k 115D 7 . 337 117D 5k
295 115D 1k 338 117D 61
29€ 115D 21 339 117D 68
297 115D 28 340 117D T5
238 115D 35 3 117D 82
39 115D L2 342 117D 89
300 115D Lg 343 117D 96
301 115D 56 3k 117D 103
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Mission 1010-2 (Continued)
Freming | Framing in Camers
Camera Maln Cemera Total Camere _J‘i"_____, Total
Frame Number | Pass | Frame | Frames | Frame Number rFEBE “Freme | Frames
345 17D 1310 388 131D 39
346 1170 17 389 131D 46 kg
347 117D 124 390 133D 4
348 1m 13 391 133D 11
3kg 17D 138 392 133D 18
350 117D 145 393 133D a5
351 117D 152 39% 133D 32
352 17 159 395 133D 39
353 117D 166 169 396 133D L6
354 118D L 397 133D 53
355 1180 11 398 133D €0
356 118D 18 399 133D 61
357 1180 25 Loo 133D Th
358 118D 32 Lol 133D 81
359 1180 39 Log 133D 88
360 118D L6 403 133D 95
361 118D 53 Lok 133D 102
362 118D 60 ko5 133D 109
363 118D 67 Lot 133p 16
364 118D Th Lot 133D 123
365 1180 81 408 133D 130
366 118D 88 4og 133D 137
367 118D 95 o 133D 14k
368 118D 102 L11 133D 151
369 118D 109 hio 133D 158
370 1180 116 L3 133D 165 167
371 118D 123 Lk 134D 5
312 118D 130 k15 134D 12
373 118D 137 ke 134D 19
37k 118D 1k KT 134D 26
375 118D 151 418 134D 33
376 118D 158 kg 134D ko
37T 118D 165 k20 134D End
378 118D 172 421 134D  of pan
379 118D 179 hoo 134D  frames
380 1180 186 423 134D (FWD
381 118D 193 Lok 134D camera).
382 118D 200 203 425 13LD
383 131D L k26 134D
38L 131p 1 k27 134D
385 131D 18 428 134D
385 131D 25 bog- 134D -39+
387 131D 32 430 142D
- b9 -
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Mission 1010-2 (Continued)

Framing ra
Camera Main Came Total

Frame Kumber ; Pass Frame | Frames

431 1k2p
432 142D
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APPENDIX C. IN-FLIGHT TEMPERATURE SAMPLINGS AND SENSOR LOCATIONS

Temperature is not considered to be & detrimental factor in the
quality of this mission. However, the following data, supplied by the
vehicle manufacturer,is presented in the interest of comparative analysis.
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i FAIRING TEMP SENSORS
- /s
-2

F/$-5d

VIEW A-A
LOOKING FORWARD

NPIC JT7883 (3/7eW)

CORONA

R B,
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~FOP-SECREF-
CORONA

NO 1 & NO 2 TEMP SENSORS (FRONT FACE)
NO 1 & NO 2 BARREL TEMP SENSORS (SKIN)

SCAN ARM

INSTR MAIN PLATE

VIEW B-B & F-F
I INSTR NO ] LOOKINGAFT
-— l Y INSTR NO 2 LOOKING FWD Y
i

2
IN-TRRO 2 INSTR NO 1

MY, RUT 2748

CORONA
il Gl e
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NO1 & NO 2 INSTR TEMP SENSORS (BACKFACE).
NO 1 & NO2 BARREL TEMP SENSORS (SKIN)

VIEW C-C & D-D
. INSTR NO 2 L OOKING AFT
Y INSTR NO 1 LOOKING FWD Y

z z

KEY:
X denotes No L or No 2 instr or barrel
0.8. X=1/T= 6 i3 No 1 or No 2 instr-
Instt tamp sansor No 6
G A28 B/} X-B/T-4 is No 1 or Ne 2 barrel temp
sensot No 4 )
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HO-LORROMHDISIEM—
VIEW G-G —l—— Y
§/1 TEMP SENSOR
z X$/1-1

,! :STELLAR LENS

INOEX LENS

VIEW K-H

x
CLOCK TEMP SENSOR
—-‘——~ Y

e ~ I:l‘/ ot

0
VIEW J-3 x
INTERFACE TEMP SENSOR }
(SENSOR ON Y AXIS)
Y

A1
RNEIC 8280 Z7AW) . j
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: FOP-SECREF-
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: ‘ ' 2. rature o -
| SENSOR ORBITS ACQUIRED
a ) 'IIA" "B"
- Master launch 9 16 2b 31 40 47 56 63]{TL 79 87 95 103 110

L8 s0 LT W8 47

3 66 60 5T 63 56 59 54 62 52|53
L T2 69 66 T2 65 68 64 T2 61|62 56 59 S3 56 56
- 5 68 75 70 T7 69 Th 67 76 67|68 61 66 60 63 60
6 65 85 8 85 8o 8 T8 8 TW{TT T2 T4 6T TO 67
7 66 78 73 78 T3 TH T2 T9 69|69 65 6T 64 63 64
8 TL 76 TL 7T 71 T3 6 78 66{67 60 64 59 62 59
9 69 8k 78 84 7T 79 63 82 T2|T5 68 T2 65 TO 66
10 66 TL 69 71 67 66 65 T2 63[(59 59 59 58 54 5B
11% 100 86 91 94 86 90 83 88 8|75 79 80 T8 69 62
12 73 65 60 67 60" 63 S8 68 s57T|57 51 55 50 53 51
13 686 80 78 82 716 T6 T3 8L 73167 67 63 65 60 59
Avg Imstr
Temp 68 Ts 70 T6 69 T1 66 TT 65|65 61 63 59 60 59
Slave
3 62 Bo 77 81 76 78 73 81 T2|7H+ TO T3 68 69 66
L 63 4 69 TT 70 Th 66 TT 66|T7L 64 69 62 67 61
5 6 7L 6T T3 66 69 66 T6 64|67 62 65 60 6L 58
6 60 66 61 66 63 64 62 68 58160 56 58 54 sk 5S4
T 62 69 66 TL S6 66 63 T1L 63|61 60 59 58 55 S8
8 6k 70 63 T1 6L €69 62 T2 62|66 59 63 5T 61 56
9 67 63 58 65 57 62 57 66 57|59 55 57T 52 54 52
10 65 70 68 T1 68 65 64 T1L 64i62 61 59 59 56 59
11% ol 63 5T 63 60 62 60 68 S8|62 56 58 57T 60 65
12 66 75 69 T7 69 T3 68 T8 65|69 64 68 62 65 60
13 67 72 69 TL 70 69 68 T4 68|66 66 63 63 62 68
Avg Instr
Temp 68 TO 67 T3 66 68 65 T3 63|65 61 63 59 60 59
Supply
Spool
1 €0 58 57 61 61 62 61 64 59]61 58 58 56 56 56
2 €0 66 63 67 64 68 64 68 63|65 62 64 59 63 58

NOTE: All data corrected for self-heating, except injection.

Instrument everages do not include TVS #1,
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Temperature Summary (Continued)

SENSOR ORBITS ACQUIKED

Fa.:lring/ At ng"
Barrel #1 ' -
("A") ("B") launch ¢ 16 2% 31 40 47 56 63171 T9 8T 95 103 110

1 OEBH k8 716 51 70 B 67 51 TOF 4 T8 1 1k 1 1%
2 OEH 18 15 21 15 18 12 18 122} 3 -k -1 -7 -1 -k
3 OBH 2 15 515 2 12 5 12|19 58 19 61 19 64
L OBH 83 88 88 86 83 86 86 B83}67 122 67 122 63 119
5 ORH 120 153 126 142 120 139 120 134 {62 o8 65 92 62 86
6 OBH 91 154 o9k 143 88 138 91 135
Barrel No 2
1 163 67 111 67 106 64 103 64 10058 97 61 92 54 86
2 158 62 139 65 131 62 126 62 126 |62 120 62 120 55 118
3 186 22 66 22 60 19 57 22 60|22 57T 22 63 19 63
L 194 b 4 7 4 T o T O|l4 O 4 o L -3
5 191 16 25 16 22 19 22 19 22|12 19 9 16 g 19
Conic Adapter
1 162 64 o4 67 89 61 8B6 64 8355 83 58 80 55 TT
Clock
1 a1 75 TL 75 T2 77T T1 75 Tif6g 64 66 64 69 62
2 95 75 T3 TT T3 T7T 73 T7 TL{7TL 64 69 64 69 62
Thrust Cone "A" to "B" SRV
1 119 62 58 62 57 60 56 60 56|68 6L 65 63 64 62
2 76 86 81 86 B0 84 T9 84 TTiT9 TH W T2 T2 TN

Stellar/Index "A" to "B"

1 86 92 89 92 B9 92 86 92 83|76 T0 TO 6T 6T 6L

2 64 79 76 79 73 T9 T3 79 70|69 62 65 59 62 59
Recovery Batt. "B" SRV

1 68 79 81 8L 84 84 82 84 82|81 8 8 T9 80 82
raster Cassette "A" SRV

2 90 55 48 52 48 53 50 53 50

#OTE: Only thrust cone corrected for self-heating.
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Temperature Summary (Continued) -
SERSOR ORBITS ACQUIRED
Master 119 126 135
3 b9 k5 58
4 58 52 56
5 64 58 62
6 T 66 68
7 64 62 62
8 62 58 60
9 T0 6L 66
10 57 56 5L
11* 5 T3 7
12 53 kg 52
13 61 62 58
Avg Instr Temp 61 57 60
Slave
3 69 6l 66
L 67 59 63
5 62 58 60
6 55 53 53
T 5T 56 . Sk
8 62 56 59
9 56 51 5k
10 58 56 55
11% 60 56 55
12 65 60 62
13 é3 62 59
Avg Instr Temp 61 57 58
Supply Spool
1 ST 56 55
2 62 58 59

NOTE: All data corrected for self-heating, except injection.

Instrument averages do not include T/S #11.
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Temperature Summary (Continued)

SENSCR ORBITS ACQUIRED
Fairing/Barrel #1 119 126 135
("A") ("B")
1 4 7 4
2 -1 -7 -1
3 16 35 19
L 60 97 63
5 58 83 58
6
Barrel No 2
1 54 83 55
2 55 95 55
3 19 38 19
L 4 -3 4
5 9 12 9
Conic Adapter
1 . 52 64 52
Clock )
1 66 60 59
2 66 62 62
Phrust Cone "A" to "B" SRV
1 63 61 62 - }
2 69 67 70 '
Stellar/Index "A" to "B"
1 64 64 67 l
2 62 59 51

Recovery Batt "B" SRV i
1 80 84 82 '

NOTE: Only thrust cone data corrected for self-heating.. i
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Correction Curves

of Self-Heat

Self-Heating Test
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APPENDIX 0. MICRODENSITOMETRY

1. Definition Of Edge Spread Function

In an attempt to establish an objeetive measurement of image
quality in mission photography, the technique of obtaining the spread
function from microdensitometric edge traces is beilng investigated.
The spread function curve represents the whole photographic system,
and is a summation of the separate elements: lens, film, and uncom-
pensated image motion due to vibration, veloecity, roll, pitch, yaw,
and aerial turbulence. By taking the Fourier Transform of the Spread
Function the Modulation Transfer may be cbtailned.

To assign a single number to the spread function, the width is
measured at 50 percent amplitude. This number, usually expressed in
microns, may be converted by use of the scale factors to ground dis-
tance in feet.

Edges meeting the criteriz described below have been found on
‘domestic pusses of missicns in the same frame ac resolution targets
and have been scanned. The gicund distance in feet, thus determined,
has been approximately that determined from the resolution target.
Although the technigues used are not refined and are considered to be
still in the development stage, the potential of this type of objective
analysis should be realized. The £ 2vumples of edge scans and their
respective spread Tw.cticns are included,

Any optical image can be thought of as Tmeing composed of an infinite
number of image points of lizht, each Lweing conjugate with points in the
cbject, While the object points can te infinitecimal light sources,
the image points are always mounds of distributions of light having
finite size. The blurring of lighi peinls in a photographic system
comes fromdiffractionand atberration in the lens, light spreading and
diffusion in the emlsion, and imege mntion caused by camera movement
end atmospheric shimmering. The fundamental building block of the image
is the distribution of light in any of the image points. This distri-
bution is called the spread fun~ticn of the photographic system.

Lamberts and otl<ic luve explaired the methematical and experimental
correspondence of a sharp cdge and it. sprecd function. An analogy exists
in the techniquec cf studying electrical system respecrse. The analysis
rejuires that Lhe soures cr chject fulfill the coudliioas of a unit step
function, i,e., exist for an appreciabile2 time or distance at a fixed
cignal level and instanteneoucly or abrupily change to & new level which
is maintained for an appreclielvle time nr distance. The spread function
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is obtained by differentiating the signal cutput curve point by point;
i.e., measuring the rate of change of signal with time or distance,
and plotting signal amplitude versus time or distance,

As a starting point the mission is examined to locate examples
of best photography with edges long enough and straight enough for use
in the microdensitometer, and bheving uniform density on each side of
the edge to fulfill the conditions of a unit step function. This require-
ment is usually achieved by rooftope of buildings in large-scale photog-
raphy, and only airecraft runways or taxiways in small-scale photographs.

The microdensitometer used is a Joyce-Lobel Double Beam Model IIIC.
It is used with an effective slit of 1 micron by 75 microns. The re-
cording table and sample table are directly linked with e ratio arm of
1000:1. The speed of the scan is variable and is determined by the
amount of pen deflection (as the pen is deflacted the speed decreases
giving the pen time to reach its meximum response). The chart thus
produced represents & plot of chart displacement versus distance, This
plot is manually smoothed by the anslyst and is a Judgment of what the
edge would be 1f grain and other anomalies were absent.

The data reduction is done manually at present, but the feasibility
of using the UNIVAC 490 computer is being investigated. The linear
slope of the calibrated step wedge in the microdensltometer is used to
determine the densities at messured distance increments along the trace.
The curve for the material showing density versus log exposure {Dlog E)
is used to determine the Log E and the anti-log 1s obtained to yield
the exposure (E) required to produce the determined densities. The
difference between adjacent values of E is divided by the corresponding
difference of the measured distance increments to produce the slope
values (AE/dX) of the original scene reflectance distribution. Finally,
50 percent of the maximum slope 1s computed, and the distance between
the 50 percent slope values is determined by interpolation. The walue
thus obtalned represents the 50 percent amplitude width of the Line
Spread Function of the original edge. The actual Line Spread Function
Curve may also be plotted and the 50 percent amplitude width messured
for verification of the computed wvalue.

The 50 percent amplitude width value is shown on the enclosed
criginal traces in terms of microns on the negative,

The followling traces were made from the MIP frames of this mission.
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APPENDIX E. DENSITY READINGS
The density of the first and last frame of each pass of steller and index

photography was measured on & Macbeth Quantalog Densitometer, model EP 1000 with

an ET 20 attachment and & 0.5 mm aperture.

The gross fog is included in all measurements.
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Mission 1010-2 (Continued)
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APPENDIX F. CLOUD COVER ANALYSIS

1. Intreduction

This study represents a statistical analysis of the cloud cover on
the photography of Mission 1010. The basis of this study is the clcud
cover data for each quarter segment of every individual frame of photog-
raghy. T:e data is obtained by analysts specifically trained in esti-
mating cloud cover by designated categories.

Five cloud categories have been formuleted for use in this
pi.ctography (Reference, Table 1). These cetegories allow for the wide
latitude of cloud cover conditions commonly found on a frame of this
vi._tcgraphy. Note in Table 1 that 2 mean cloud percentage value has

teen calculated for each category for use in determining & combined
cizud cover percentage for all operational passes of the mission.

The occurrence of each ¢loud category within an operational pass
is expressed as a percentage of 100 and appears in Table 2. Each per-
centage is & ratio of the number of occurrences of & given cloud cover
czte~cry tr the total number of cloud observatirns in o photo pass. For
exzople: 17 the numter of category 1 occurrences in a given pass is 200
o £7 8 =z2:2l of 1,000 (250 frames by L quarters), all categories
cemi ined, then 20 percent of the pass would be classed as category 1.

Also a cloud cover percentage per pass is ircluded in the last
2. lumn of Table 2 under "cloud cover percent per pacs.” This value is
ietermined by the summation of the products cf category percentage in
eacr. pass ‘and the mean cloud percentage for that categery as established
irn Table 1. For example: 1if it is determined that the following per-
~ertdres exist in a given pass:

207 Categery 1
177 Categzry
307 Category
257 Categery
107 Category

oo

“rern, by usins tne mean clcui percentage estatlished in Table 1

:o s illewing ermputaticons are mzge:
l.20x 5.0 = 1.00%
.15 x 17.5 = 2.63%
.20 x 38.0 = 11.40%
2.0 % 75.0 = 18.75%
T.1C x 100.C = 10.00%
3,705
3¢, ~I.% perce:rt :¥ triz pasc it elm. covered.
- T -
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'TARIE 1. Cloud Cover Categories

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

2 104 - 25% Small Scattered
A Clouds 17.5%
3 26% - 50% Large Scattered
Clouds 38%
L 51% - 99% Broken or Con-
nected Clouds 75%
5 100% Complete Over-
cast 100%
- T8 -
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* Average Percentege by Category for Mission.

** Overall Mission Cloud Cover Percentage.
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