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SYNOPSIS

Mission 1007 (J-07), the seventh in the J
series of reconnaissance systems, was launched
into orbit on 19 June 1964. The mission accom-
plished 49 operational photographic passes and
B photographic engineering passes, the last
photographic pass being pass 120,

The "A" bucket (designated 1007-1)was re-
covered on 24 June 1964 and the "B' bucket
(designated 1007-2) on 28 June 1964, Both
buckets were recovered dry. Mission 1007
consists of 15,870 feet of Master (FWD) pano-
ramic film; 15,855 feet of Slave (AFT) panoramic
film; 203 feet of Index film; and 114 feet of
Stellar film,

The Master and Slave panoramic cameras
operated satisfactorily throughout both phases
of the mission. The photographic quality and
interpretarion suitability of the panoramic ma-
terial are good and are similar to those results
achieved in Mission 1004, The filmis compara-

tively free of degradation, with the exception of
small out-of-focus areas on most frames of the
forward camera. This condition is present on
the Master (FWD) panoramic camera photo-
graphy of the first phase only (1007-1) and is
similar to that found in Mission 1004. Despite
slight vignerting of the format corners the hori-
zon images are good and are usable for the de-
termination of vehicle artitude in most opera-
tional passes. Vehicle attitude appears to have
been normal throughout the mission.

The Stellar /Index (S/1I) unit functioned satis-
factorily throughout part one (1007-1). The index
take is good and the stellar photography contains
numerous stellar images. During the second
phase (1007-2), S/1 unit operation was erratic.

Clouds and/or haze obscured or degraded
approximately 49 percent of the panoramic

photography.

GENERAL FLIGHT DATA

Date of Launch: 19 June 1964
Orbital Parameters

10071 1007-2
Actual {revolution 32) Actual (revolution 96}

- Period 90.96 min 90.88 min
| Perigee 100.18 nm 101.58 nm
Apogee 258.44 nm 257.66 nm
Loy Eccentricity 00.02188 0.0215%
Inclination Angle 84°59.6' N 84°59.4' N
- Perigee Latityde 48°56.0' N 64°27.6' N
) Number of Frames Per Camera
Camers Master Slave Stellar Index
1007-1 2,737 2,714 392 392
1007-2 3,128 3,083 428 428
Total 5,863 5,797 820 820

The last six frames of terminal pass 57D
(Mission 1007-1) were contained in the 1007-2
recovery package and are so listed.
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PART I. CAMERA OPERATION

1. Master Panoramic Camera No 144:

The camera was operational throughout
the mission and the photography is of good
quality. Diagonal light leak traces associated
with camera off periods are present in the
third frame of most camera operations. Al-
though not severe, shadowgraphs of equipment
appear at the start and end of most passes.
Dendritic static traces occur at the frequency
mark edge in pass 56D, and a few minor corona
static fogged areas are present throughout the
mission. Degradation by static discharges,
however, is minor. In addition to continuous
rail scratches, emulsion digs are present inthe
vicinity of the camera number approximately
0.1 inch into the format in every frame.

Areas of soft imagery which vary in size,
shape, location, and degree of softness begin
in pass 38D and terminate with pass 57D (last
pass of 1007-1). Although these areas are con-
fined within 3.0 inches of the supply end of the
format area they should not be confused with
the out-of-focus area or soft photography nor-
mally present in the "bonus" areas of the
formats.

The shrinkage marker near the take-upend
of the formar and the adjacent frame edges are
ragged from pass 24D to the end of the mission.
Transverse banding, which results from an
uneven scan speed, is apparent intermittently
throughout the mission where density levels
permit observation.

A Wratten 25 filter was used (in lieu of
the normal Wratten 21 filter) on rthis unit.*
The stit width was increased to provide the
additional exposure required by the new filter;
however, the compensation was not adequate
and the film is slightly underexposed.

*Rosults of the filter experiment are contained in section 6,
{Wratten 25 filter Experiment) of Pard 111

The imagery of the photography obtained
from the second phase of the mission (1007-2)
displays the acuteness of that generally observed
on the first phase (1007-1).

2. Slave Panoramic Camera No 145:

The camera was operational throughout the
mission and the imagery is slightly superior
to that of the master panoramic unit, A crescent-
shaped light leak trace originating at the fre-
quency mark edge is present within the first
few frames of some passes. Equipment shadow-
graphs usually occur within the first and last
three frames of most camera operations. A
few dendritic and corona static traces are
noted throughout the mission; however, degrada-
tion is minor. A series of emulsion digs and
scratches approximately 0.1 inch from the for-
mat edge under the camera number and a second
series at the frequency mark edge of the format
are present on each frame of the mission,
Transverse banding caused by an uneven scan
rate is noted intermittently throughout the
mission where density levels permit observa-
tion,

3. Master Horizon Cameras:

A. The port horizon camera operated
normally throughout the mission. Exposure
varied from under to adequate. Image quality
is good and the horizon arcs are unaffected by
a slight vignetting at the camera number edge
of the format. Small dendritic static traces
are present in the formats at the frequency
mark edge in numerous frames of the mission,
but do not interfere with the horizon imagery.

B. The starboard horizon camera was
operational throughout the mission and the
exposure was adequate in most passes. Image
quality is good and the horizon arcs are un-
affected by a slight vignetting at the camera
number edge of the format. Small dendritic
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static tr.aces are present in the formats at
the frequency mark edge in numerous frames
of the mission, but do not interfere with the
horizon imagery,

4. Slave Horizon Cameras:

A. The starboard horizon camera was
operational throughout the mission. Exposure

was adequate in most passes and the image
quality is good. The horizon arcs are un-
affected by a slight vignerting at the camera
number edge of the format.

B. Theporthorizon camera was operational
throughout the mission. Exposure was under to
adequate and the image quality is good. The
horizon arcs are unaffected by a slight vignetting
at the camera number edge of the format and are
usable for determination of vehicle artitude.
5, Stellar Camera No D43 Reseau No 43:

This camera was used in the first phase
of the mission (1007-1) and was operational
throughout. The first four frames are affected
by fog. Reflections from the baffle, lamp shield,
and side curtain degrade all frames.

Sharply defined, extremely dense linear
streaks are present intermittently within the
formats, These are tentatively identified as
traces of crystallized particles of jettisoned fuel.

Dendritic static traces are continuous along
both edges of the film on the last 50 percent of
the photography.

Numerous stellar images, including some
of the sixth magnitude, are detectable on most
frames. The reseau is visible in all 392 frames.
The photography is affected by several areas of
high gross fog of undetermined origin.

6. index Camera No D43 Reseau No 43:

This camera was used in the first phase
of the mission (1007-1) and operated satisfacto-
rily. The photography consists of 392 frames,
is considered good, and is comparatively free
of degradation. Only slight edge fog at the
camera number edge was noted.

The reseau is well defined in all frames.
Exposure is adequate and low to medium con-
trast prevails, with a few examples of high
contrast imagery.

7. Stellar Camera No D54 Reseau No 51:

This camera was used in the second phase of
the mission (1007-2) and the photography is de-
graded by several anomalies. In some instances,
the shutter remained openduring filmtransport;
in others, it failed to open or opened only
partially. Multiple exposures occurred on 13
frames.*

The photography is affected by several areas
of high gross fog and the presence of corona
and dendritic static traces. Reflections from
the baffle, lamp shield, and side curtain de-
grade all frames, The fiducial marks are
bloomed throughout the second phase of the
mission (1007-2). Emulsion cracks are present
on approximately the last 10 feet of material,
in addition to a plus density abrasion streak and
associated emulsion cracking which occurred
on about the last six feet of film,

Because of the many frames lost due to
these anomalies, no stellar read-out was accom-
plished.

8. Index Camera No DS54 Reseau No 56:

This camera was used in the second phase
of the mission (1007-2). The photography con-
sists of 428 frames and is considered good,
although the imagery on all frames subsequent
to frame 3 is distorted at the camera number
edge of the format. This condition suggests
that the filmm was not in the focal plane at the
camera number edge during exposure. Slight
edge fog is also present at this edge. Thirteen
frames contain multiple exposures.*

Although the reseau is well defined, the grid
is distorted at the camera number edge. The

*Corresponding frames of the stellar and index photography
were multiple exposed. The unit correlation was normal
throughout the mission.
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correlation lamps were operational through the
mission. Exposure ranges from slightly under-
exposed to adequate and low to medium contrast
prevails, with a few examples of high contrast
imagery. The titling is occasionally blocked up
and/or double printed,

9. Associated Equipment:

A. Although imaged outside the format, the
frequency marks on the master and slave ma-
terials are flared and reflect into the format
area. They functioned properly on both the
master and slave units throughout the mission.

B. The binary records are good, although
slightly bloomed on both the master and slave
materials. Due to a slight shifring of the film,
the top row of binary images are sometimes
only two-thirds present. The binary clock ex-
perienced a total drift of 450 milliseconds dur-
ing the mission, with the maximum drift for a
single day being 199 milliseconds. Light number

18 did not function after pass 104D, frame 61,
and light number 21 did not function after pass
52D, frame 52. Single binary records are imaged
on each frame.

C. The horizon camera fiducials recorded
properly throughout, with very little blooming
noted.

D. The stellar and index camera correla-
tion marks operated properly throughout the
mission. Three of the four stellar fiducials
were bloomed on the first phase of the mission
(1007-1). Onme is bloomed to such an extent
that it is not usable.

E. Camera off markers are present as re-
quired on the material from both panoramic
cameras. They are imaged singly and in
their proper position outside the format.

F. Camera numbers are slightly flared
but legible on the panoramic material,

-4-
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PART II. FiLM

1. Film Processing:

This section provides a descriptive eval-
uation of the exposure and processing, and com-
ments on the exposure, the density, the pro-
cessing, and the physical condition of the orig-
inal negative.

Pertinent data were collected during var-
ious phases of the processing and more
thoroughly during the evaluation of the negatives.
This is a standard procedure. The community
is informed by cable of any extensive defects
in the photography which may affect the PI
suitability of any mission.

Support organizations provided the pro-
cessing center with pre-launch samples of the
actual film usedonthis mission, These samples,
along with fresh process control stock, were
sensitometrically exposed and processed at
controlled levels of development. A character-
istic curve was prepared from these sensito-
meteric strips and is defined as the "Mission
Material Processing Curve."

While the film was being prepared for
processing, it was inspected for physical dam-
age which could cause processing difficulties.
During processing, data were recorded giving
the processing conditions and film footage
locations where processing changes occur.
Changes in the normal course of processing
which may affect the film quality were recorded
and, after processing, the original negatives
were examined frame by frame for defects
and damage.

Most of the slave material on thig mission
received adequate exposure. Master photog-
rapny was accomplished through a Wratten 25
filter (instead of the normal Wratten 21) and
given only slightly more exposure. The in-
crease of the slit width from 0.200 inches 10 0.250

inches was inadequate to compensate for the
Wrartten 25 filter and the film is underexposed.
The processing site reported that occasionally
minimum density values of images on this
material were on the toe of the sensitometric
curve, even when processed at the full level
of development. Approximate percentages of
the panoramic film processed ar each level are

as follows:
Development Percentage
Level Master B Slave
Primary 2 20
Intermediate 24 40
Full 74 0

The solar elevation varied from a low of
10°28' on operational pass 52D AFT to a high-
of 56°31' on pass 118D FWD, Acceptable
photography was accomplished on all operational
passes; however, photographs taken at lower
latitudes where the sun angle was relatively
high (30° - 350° received optimum exposure.

The horizon cameras of each of the pano-
ramic units received adequate exposure on all
but the engineering passes. The extreme
reflectance of a high amount of cloud cover
caused many frames to be overexposed. Terrain
exposure, however, is satisfactory.

The gross fog density readings of the pano-
ramic film range from a minimum of 0.07 to
a maximum of 0.19,

Stellar and index materials received ade-
quate exposure.

2. Film Degradations:

This sectieon lists some of the more notable
film degradations and a few frames on which
examples of each can be found.

-7 -
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A. Master Panoramic Camera: Manufacturing Pass 2D, frame 02; Pass 38D, frame
Splices 88; Pass D70, frame 79; Pass 103D,

Light Leaks A diagonal band of plus density re.
sulting from a light leak appears on
the third frame in some passes.
(Example: Pass 6D, frame (3).

Equipment Shadowgraphs of equipment appear

Shadowgraphs at the start and end of most camera

Dendritic Static

operations. (Example: Pass 2D,
frame 61; Pass 68D, frame 49).

Dendritic static traces occur at both
edges intermittently throughout the
mission. (Exemple: Pass 7D, frame
83; Paas 56D, frame 19).

Minus Density Minor, intermittently present through-
Streak out the mission, Pass ¢D, frame 99
through 104; Pass 20D, frame 08
through 13; Pass 24D, irame 73.
Manufacturing Pass 37D, frame 133; Pass 68D,
Splices frame 82; Pass 103D, frame 41.

Emulsion Digs

Transverse Banding

A series of small emulsion digs are
present near the camera number and
just inside the formsat on each frame.

Apparent intermittently throughout
the mission. (Example: Pass 57D,
frames 40,42,43,44).

frame 38.

A series of small emulsion digs are
near the camera number and just in-
side the format on each frame.

Emaulsion Digs

Transverse Banding Apparent intermittently throughout
the mission. (Example: Pass 55D,
frames 89 to §4).

Emulsion Scratches Continuous rail scratches are pres.
ent outside the format area.

C. Stellar Camera No D42:

Dendritic Static Continuous along both edges on the
last 50 percent of the photography.
Reflections Reflections from the baffle, lamp

shield, and side curtain are present
on every frame.

D. Index Camera No D43:

Emulsion Scratches Rail scratches are severe and con-
tinous although outside of the format
area.

B. Slave Pancramic Camera:

Light Leaks A crescent-shaped patch of fog
which appears intermittently through-
out the mission is located approxj-
mately 0.0 inches from the supply
end of the format. Pass 02D, frame
55; Pass 57D, frame 01,

Edge Fog

Broken Reseau
Lines

Slight at camera number edge.

Minor, but present throughout.

E. Steilar Camera No D54:

Dendritic Static

Reflections

Intermitieat throughout the material
but concenurated at the titled edge
through the first third of the material.

Reflections from the baffle, lamp
shield, and side curtain are present

Equipment
Shadowgraphs

Dendritic Static

Minus Density
swreak

Shadowgraphs of equipment appear
at the start of most camera opera-
tions, (Example: Pass 38D, frame
192; Pass 41D, frames 47 and 48).

Dendritic static waces occur at both
edges intemmittently throughout the
mission. (Example: Pass 354D,
frames 84 to §7; Pass 72D, frames
33 w 535).

Inteemittent, minor minus density
streaks are present throughout the
mission. (Example: Pass 22D,
frames 42, 43 and 60).

on every frame.

Emulsion Cracking Present on the last 10 feet of the
material.

F. Index Camera No D54:

Edge Fog Slight at camera number edge.

Dendritic Static
at both edges. Camera number edge,
frames 31 and 32; Titled edge, frames
105 o0 111; Both edges, frames 174
and 175.
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PART Jll. IMAGE QUALITY

1. Phorographic Interpretation (Pl)Suitability:

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

Pl suitability rarings are categorized as
Excellent, Good, Fair, Poor, and Unusable.
These ratings refer to the overall interpretive
value of the photography obtained from a par-
ticular reconnaissance mission. Individualtar-
gets may also be assigned Pl suitability ratings
if that is necessary or desirable. The standards
that determine assignment of the various ratings

are as follows:

Excelleni: The photography is free of de-
gradation by camera malfunctions or processing
faults and weather conditions are favorable
throughou:. The imagery contains sharp, well-
defined edges and corners, with no unusual dis-
tortions. Contrast is optimal and shadow de-
tails, as well as derails in the highlight areas,
are readily detectable, Observation 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
degradartion or limiting atmospheric conditions.
Edges and corners of objects are well-defined.
No unusual distortions are present. Detection
and accurate mensuration of small objects is
feasible, but 10 a lesser degree than inmaterial
raied as "Excellent.”

Fair: Degradation is minimal but the acuity
of the photography is less than optimum. Edges
and corners of objects are not crisply defined
and there is loss of detail in shadow and/or
highlight areas. Detection and identification of
gmall objects is possible but accuracy of men-
suration is reduced by the fall-off in image
quality and the less-than-optimum contrast that
prevails.

Poor: Camera-induced degradations and/or
weather limitations severely reduce the quality
of the photography. Definition of edges andcor-
ners is not sharp. Only gross terrain features
and culture may be detected or identified and
distortion of form may exist. Accurate mensura-
tion of even large objects is doubtful,

Unusabie: Degradation of the photography
completely precludes detection, identification,
and mensuration of cultural details,

2, _PI Suitability for Mission 1007

The PI suitability of the photography ob-
tained in Mission 1007 is good. A rotal of 271
targets was observed and reported in the pre-
liminary readout. Of these, only 22 were
rated as being of poor quality due to cloud
cover, haze conditions, or high obliquity, High-
lights of the initial scan performed by the photo
interpreters are reported as follows:

(1) Two new test facilities were
identified,

(2} One new airfield was located,

(3) New missile sites were identified,

(4) Two new electronics and/or com-
munications facilities were identified.

{3) 96 submarines were reported.

It should be noted that the preliminary
report represents initial scan results only, ac-
complished in a short time and without the aid of
the precise analytical and mensural instruments
normally employed in photographic analysis.

- 19 -
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More detailed study of the photography may de-
velop additional information or may necessitate
alteration of portions of the preliminary report.

Although the PI suitability of Mission 1007
is good, the film contains a variety of degrada-
tions, many of which are potentially capable
of seriously affecting image quality. Those
which directly affect the Pl suitability are:

Light Leaks - A diagonal streak of plus
density is present within the first three frames
of most panoramic camera operations, Example:
Pass 06D (FWD) frame 03. Shadowgraphs of
equipment which occur at the beginning and end
of most panormic camera operations are minor
but do degrade the PI suitability. Example:
Pass 32D (AFT) frame 190,

Scratches and Abrasions - A seriesof srnall
emulsion digs and scratches are present near
the camera number and just inside the format
on each frame of the panoramic material.
Because of their location at the format edge
they constitute only a minor degradation. How-
ever, due to the amount of terrain area which
is obscured, they would severely degrade the
phorography should they ever occur in a target
‘area of the formar.

Atmospherics - Approximately 49 percent
of the photography is obscured by cloud and/or
haze cover.

Image Motion - Characteristically, image
motion is evident in the first few and last
frames or each operation of the panoramic
cameras. [mage smear is not severe when
the unit is operating within specifications, Even
50, no targets are programmed to fall within
these frames.

Image Softness - The Master (FWD) pano-

ramic material contains areas of soft focus
within 3.0 inches of the supply end of the format.
These soft spots, although varying in size,
shape, and degree of softness, generally intrude
from the camera number edge. Beginningin Pass
39D (1007-1)they continue through 57D (last Pass
1007-1). Example: pass 56D (FWD) frame 120,

Minus Density Streaks - A few random minus
density streaks are present iatermittently
throughout both the Master and Slave material.
Although extensive streaking of this nature would -
seriously affect the PI suitability, their degrad-
ing effect on this mission was minor.

Transverse Banding - Where densitylevels
are adequate to permit observations, transverse
banding is apparent. This phenomenon, caused
by an uneven scan rate, is present throughout
the material from both the Master and Slave
cameras.

Frequency Mark Reflection - Although the
frequency marks are themselves imaged out-
side of the formar, their reflections intrude
into the image area. The result is a plus
density veiling of the imagery along the format
edge. Such reflections are present on all
panoramic material in this mission and con-
stitute a minor degradation,

Solar Elevation - This affects PI suitabil-
ity to various degrees, depending on terrain
reflectivity and sun azimuth with regard to the
vehicle as well as the angular position of the
sun over the horizon. No cases were noted
in which the solar elevation was inadequate to
produce good-quality photography. The solar
elevation ranged from 10°28' to 56°31°.

Cloud streaking was noted throughout the
mission.

- 20 -
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3. Mission Information Potential:

The MIP rating is an arbitrary figure
intended to indicate the quality of the best
photography obtained in a particular mission.
It is representative of the camera system's
maximum capability for recording informarcion.
Therefore, photography containing adverse fac-
tors such as atmospherics, low solar elevation,
and similar degradations is eliminated in the
selection of the MIP example. The MIP rating
assigned 10 a mission is indicative solely of

‘the camera system's photographic capability,

exclusive of degradations which arenot camera-
derived. The MIP selection may constitute a
portion of a frame, one frame,or several frames.
In any case, the seiected examples of best photog-
raphy are not indicative of the success, quality,
or Pl suitability of the mission as a whole,
The selections represent only the camera sys-
tem's maximum capabilities. The criteria which
govern selecrion of suitable MIP examples are
as follows:

a. The photography must be comparatively
free of cloud cover and/or atmospheric inter-
ference.

b. The selected targets should be at or
near frame-center in order to minimize obliq-
utty and similar distortive factors.

¢. No photography affected by system mal-
functions can be considered for MIP selec-

tion. This eliminates the first few frames and
the last frames of the passes since these may
contain smeared images as a resultof incorrect
scan arm speed. In addition, the selected pho-
tography must be free of effects induced by
vehicle pitch, roll, or yaw deviations.

d. Sun angle must be near optimum. Over-
exposed or underexposed photography is rot suit-
able for MIP selections.

e. Preferably, high contrast targets such
as airfields are chosen for comparison with
similar targets covered in previous missions
which have been assigned MIP rartings.

4, MIP for Mission 1007

a. First Phase (1007-1)

Based on the foregoing, frame 109
(AFT) of Pass 36D is the MIP selection
of 1007-1. The first phase of the mission
is assigned an MIP rating of 85 and is
considered comparable to Mission 1004.

The MIP frame (Pass 36D, frame 109
AFT) contains a large airfield anda missile
site plus an industrial complex.

The airfield is located approximately
mid-frame along both the major and minor
axis and image quality is such that engine
nacelles on the larger aircraft are readily
discernible. The frame is cloud free and
haze is minimal.

-1 -
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b. Second Phase (1007-2)

The quality of the imagery obtained
from the second phase of the mission is
generally equal to that obtained from the
first phase. It is, therefore, assigned an
MIP rating of 85 and is considered com-
parable to Mission 1004.

The retaining walls, breakwater, and

-22 -

bridges located in the MIP frame (Pass
103D, frame 135 AFT) display well defined
edges and corners. Theyare approximately
mid-frame along both the major and minor
axis and no unusual distortions are present.
Shadow detail, highlight detail, and contrast
is optimal and small objects are readily
discernible.
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5. Wratten 25 Filter Experiment:

Slave panoramic photography was accom-
plished through a Wratten 21 filter. This filter
is normally employed. The Master panoramic
camera, however, utilized a Wratten 25 filter
on this mission in an attempt to improve the
image quality of the photography. It was hoped
that the Wratten 25 would eliminate or at least
minimize the inherent degradation of the Master
material caused by the back-scattering of light
into the lens.

The light transmittance of the Wratten 25
filter is significantly less than that of the Wrat-
ten 21 filter. To compensate for the decrease
in exposure due to the new filter, the slit width
was increased from 0,200inches to0.230inches,
This increase was not sufficient to afford full
compensation; therefore, some material from
the Master camera was underexposed. In an
attempt to obtain increased density in the neg-
ative, 74 percent of the Master material was
processed at the full level of development as
opposed to only 44 percent processed at the full
level for the slave film. Even so, some loss
of detail in the shadow areas was noted. (Anal-

ysis of Dminmeasurements made by AFSPPL in-
dicate occasional instances of underprocessing).

Identical imagery on the master and slave
negatives which received the same level of
processing was compared. In general, the
acuity of the Slave panoramic photography is
better than that of the Master photography
throughout the mission. However, in a com-
parison of that end of the frame looking to-
ward the sub-solar point a few examples were
observed where the forward camera image
quality is better than that of the aft. No
gignificant increase in image quality or haze
penetration due to the use of the Wrartten 25
filter is apparent. '

Such a comparison is, however, incon-
clusive due to the difference in relative sun
azimuth between the Master and slave photog-
raphy. The difference in exposure between
the cameras furthered hampered the evaluation.
In future tests it is suggested that a single
variable be altered in order that any resultant
changes may then be directly attributed to
that variable.
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APPENDIX A. SYSTEM SPECIFICATIONS

Panoramic Cameras

Master Slave
(Fwd) (Aft)

Camera Number 144 145
Lens Serial Number 12124335 1172435
Slit Width 0.250" 0.200""
Aperture /3.5 /3.5
Filter Wratten 25 Wratten 21
Operational Foeal Length 609.602 mm 609.602 mm
Film Type 4404 (S0-132) 4404 (SO-132)
Film Length 15800 ft 15800 ft
Splices 4 4
Emulsion 55/9/4/¢ 51/7/4/4
Static Bench Test

High Contrast 241 1/mm 243 1/mm

Low Contrast 150 1/mm 152 I/mm
Dynamic Test

ITEK High Contrast 165 l/mm 159 1/mm

ITEK Low Contrast 126 1/mm 123 1/mm

AP High Contrast 172 {/mm 187 1/mm

AP Low Contrast 105 /mm 110 1/mm

Panoramic Camera Number 144 (Master)

Panoramic Camera 145 (Slave)

Distortion - Positive (Pincushion)

Distortion - Positive (Pincushion)

Angle Off
Axis

Degradation 3 2

Distorticn

Millimeters .005 .004 .002 .000 .001 .0Q2 .003

Axis

[y
o

359 358 357

Angle Off

Degradation 3

Distortion
Millimeters 003

1 0 358 358

.001 .000 .002 .003

357

.005

Stellar and Index Cameras A

i Stellar Index
Camera No D43 D43
Lens Serial No 10856 B13060
Reseau Serial No 43 43
Filter NONE Wratten 21
Aperture /1.8 /4.5
Exposure Time 2 sec 1/500 sec .
Operational Focal Length Not Available 38.12 mm
Film Type 4401 (SO 102) 4400 (S0 130)
Film Length 5 fi 185 ft
splices NONE NONE
Emulsion 7-3-5-4 13-4-4-4
Perpendicularity of Reseau to Optical Axis . .0004 0007
Location of Principal Point Not Reported Not Reported
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Steltar and Index Cameras B

raded SRR OB 0D

| Stellar | Index
Camera No D54 D34
Lens Serial No 11296 813052
Reseau Serial No 51 58
Filter NONE Wratten 21
Aperture £/1.8 f 4.5
Exposwre Time 2 sec 1 ‘500 sec
QOperational Focal Length Not Available 36.63 mm
Film Type {4401) 80 102 ($400) 50 130
] Film Length 75 ft 135 1t
R Splices NONE NONE
Emulsion 7-8-5-4 13-4-4-4
Perpendicularity of Reseau to Optical Axis 0008 0004
1 Location of Principal Point Not Reported Not Reported
Horizon Cameras
_ Starboard Port Starboard Port
) (Take-Up) (Supply) (Supply) {Take-Up)
et
Camera Number 144 144 145 145
Lens Serial Number 812277 - 812281 812283 812287
Exposure Time 1.100 sec 1./100 sec 17100 sec 1.100 sec
Aperture ['8.0 /6.8 f/8.0 /6.8
Filter Wralten 23 Wratten 25 Wratten 25 Wratten 25
Operation Facsal #4.53 mm 54.40 mm 54.51 mm 54.33
Length
Average Line/'mm 116 117 123 118
- Radial Distortion
10° off axis .001 mm .007 mm .008 mm 004 mm
20° off axis .001 mm 019 mm .017 mm .005 mm
Tagential Distortion 008 mm .009 mm 006 mm .002 mm
- Horizon Camera 144
‘ Resolution Take-Up Supply
Angle Off
Axis Deg 0 5 10 13 20 25 27.5 1] 5 10 15 20 25 27.5
Radial

Resolution 184 173 158 114 109 105 46 164 164 144 126 122 118 51

Tangential :
Resolution 164 145 134 104 H 60 41 164 145 134 108 91 57 46

Horizon Camera 145

Re=zolution J Take-Up Supply
Angle Off
Axis Deg 0 5 10 15 20 25 27.5 1] 5 10 15 20 25 27.5

Radial
Resolution 164 1535 162 134 118 165 46 182 182 144 126 122 1035 52

Tangential .
Re=olution 164 145 142 115 91 87 46 182 162 142 115 97 60 46
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HORIZGN LENS SETTINGS
(Viewed from top of vehicte inflight)

Camera No 144

Supply Horizon Exposure
Time 1/100 Sec

Take-Up Horizon Exposure Aperture F/6.8

Time /100 Sec
Aperture F/8.0

Camera No 145

0 O/

Supply Horizon Exposure
PRy Time 1 /l% Sec ‘J/T§k&Up Horizon Exposure
Aperture F/8.0 O Time 17100 Sec
Aperture F/6.8

l FLIGHT DIRECTION

NPIC J-Toar {2/68)
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6. Relative Orientation of Panoramic Camera
1o Stellar/Index Camera

The Stellar/Index Camera is not calibra-
ted within the vehicle other than the eingineer-
ing alignment of the mounting brackets. For
proper orientation of the S/1 Package to the
master panoramic frames, conjugate imagery

from the index and panoramic frames were
measured and by integrating these measure-

ments into the oriemtation matrix for the S/1
unit, a set of bias figures were produced for
the relative orientation of the panoramic frame
in reference to the 5/1 computations.

These orientation figures are shown with
sign convention. For use of these figures,
the figure given is added to or subtracted from
the S/l values given to produce the proper
orientation of the panoramic cameras.

All values produced for the final ephemeris
have been converted using these bias values,

Mission 1007-1

Relative Orientation Forward
Pitch Roll Yaw

+15°09.3" -0°30,0" H°16.2'

Relative Orientation Aft
Pitch Roll Yaw

-15°13.1" -0°15.1' -0°55.3'

Migsion 1007-2
Because of the §/1 camera malfunction, no
relative orientation bias figures were produced.
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APPENDIX B. TECHNICAL COMPENDIUM

The following technical compendium is a
random sampling of data pertinent to this
mission.

The cloud categories are represented by
numbers 1-5. Each frame listed is considered
from west to east (scene oriented) and is re-
corded in one-quarter frame increments.

The values of the numbers are:

1= 0-10 percent cloud cover
2 = 11 - 25 percent cloud cover
3 = 26 - 50 percent cloud cover
4 = 31 - 99 percert cloud cover
§ = 100 percent cloud cover

In this report:

Solar Elevation is the angular eleva-
tion of the sun above a plane rangent to the

- 31 -

surface of the earth at nadir. A minus
solar elevation indicates that the sun is
below the plane.

Solar Azimuth is the angular measure-
ment of the rays of the sun measured from
true north clockwise.

Altitude is expressed innautical miles,
considering a nautical mile to be 6,080
statute feet,

Exposure is expressed in fractionsof a
second and is computed from scan rate and
slit width,

Density values all include gross fog,
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Mizzion 1007 Forward

P P : s / &
- & ]

s/S[Es /&[5 3 M o of &

s/ E/FF) &) &5 5 a3 55 /85185 s8] ]5]4] 5

Ll foflfCaf o & [Ffe & [« [£Ffwg /&[S S)E/S5/8]S
DOl 06 06 5444 BS1°00'N 145°10'W 15n47' 44°50° 260° 14°55' -0°11' 102.7 1/257 NR NR NR 0.37 2.04 1.67 0.17
Dol 11 04 3455 5013 N 14503 W 15 48 4458 261 1459 -010 1024 1/262 NR NR NR 0.66 2.06 1.40 0.16
DC2 09 04 4444 TOSIN 17500 W 1535 3743 244 1505 -008 1147 1/221 NR NR NR 0.80 2.12 1.32 0.11
DO 52 06 1112 63 32N 17T100W 15 51 4102 9252 1447 -014 109.3 1/240 0.63 2.08 1.45 0.26 2.12 1.56 O.14
D06 07 03 3344 53 49N 1002 E 1502 4420 246 1444 003 108.4 1,251 041 1.07 0.86 0.31 2.15 1.87 0.16
D06 34 04 4212 4935 N {0044 E 15 06 4526 251 1423 -001 1018 1/261 0.59 1.17 0.56 048 2.20 1.72 0.17
D06 50 03 2421 4242°N (DI 34 E 1511 4620 25¢ 1544 -018 99.9 1/263 0.83 1.14 051 0.28 2.15 1.87 6.12
D06 109 04 4422 33 41N 1021BE 1516 4611 270 1411 -028 003 1/269 0.65 1.28 0.73 039 293 1.B4 0.17
DO7T 07 0T 1343 5544 N OT64TE 15 00 4401 244 1453 012 1042 1/254 0.68 1.22 054 035 2.27 1.92 0.7
DOT 70 07 2231 4602 N OTA21E 15 08 4605 254 1456 -010 100.7 1/268 0.62 1.52 0.90 0.50 2.19 1.69 0.I7
DOT 145 04 1111 34 39N 07923 E 1516 4622 268 1513 -044 993 1/070 O34 2.01 1.67 0.23 2.19 1.96 0.10
DOT 160 06 1233 29 19N OT942F 15 16 4540 275 1457 .045 998 1,269 0.36 1.13 0.77 028 2.19 1.81 0.10
Dus 20 07 4343 5845 N MO21F 14 55 €308 241 1459 -011 105.5 1/255 0.60 1.15 046 0.46 2.18 1.7¢ 0.15
D09 53 07 1111 5338 N 031 30E 15 01 4443 246 1452 -002 103.1 1/262 0.42 1.22 0.80 049 1.70 1.31 0.17
D0S 82 07 2111 4912 N 03213E 15 05 4544 252 1437 005 1015 1/267 036 1.80 1.24 036 2.02 1.86 0.17
D09 102 O7 2111 46 09N GI23TE 15 07 4613 255 1437 00T 100.5 1/268 0.56 1.40 0.54 042 2.22 1.80 0,18
D20 13 4 1111 33 1IN 40I0E 14 57 4531 246 1430 021 1017 1/283 030 1.18 0.8 0.27 1.84 1.37 0.18
D20 44 06 1111 4526N M4055E 15 01 4639 252 1506 010 1003 1,267 NR NR NR 023 1.95 1.72 .17
D21 17 07 4244 51 35N 11T36E 14 55 4600 245 1522 000 101.1 1/264 0.46 1.07 0.59 032 237 1.95 0.17
D21 60 07 4432 452N 1INI0E 158 4717 255 1448 001  99.6 1269 048 1.36 0.88 0.41 2,19 1.78 0.16
D21 »6 07 4311 4105 N 1In54E 15 €3 4740 255 1415 .005 992 1/969 0.40 1.40 1.00 0.37 2.22 1.85 0.17
D21 115 06 1111 3641 N 118916E 15 06 4T 45 264 1442 010 992 1,270 0.62 1.61 0.99 0.32 2.20 1.88 0.18
D21 119 06 1111 3604 N 11919E 15 08 4744 266 444 -008 99,1 1/269 048 1.51 1.03 0.32 2.15 1.53 0.17
D22 17 00 5534 5624 N 00349E 14 52 4438 242 1427 011 102.8 1/262 NR NR NR 040 2.17 L77 0.1
2 67 05 3131 NN MEITE 15 07 4751 263 1432 -022  99.1 1/269 0.80 2.22 1.42 0.50 2.24 1.7T4 0.17
D23 23 07 4444 S5530N OTT10E 14 54 H 5% 240 1434 005 102.3 1/263 0.64 1.10 0.46 0.4 2.24 1.80 0.14
D23 37 07 4443 53 21N OT135E 14 55 4539 246 1442 .000 101.6 1,265 0.61 1.24 0.63 0.44 2.18 1.74 0.17
D23 59 07 4444 4T25N O07230E 15 01 4403 253 1507 -009 100.0 1/267 1.06 1.48 0.42 0.7¢ 2.24 1.54 0.16
D23 85 07T 1111 43 00N 07301 E 15 04 4741 258 1525 014 993 1/270 0.50 1.58 0.99 0.32 2.09 1.7T 0.17
D23 133 06 4344 3611 N OTI36E 1507 4755 266 1437 -017 883 1/270 035 2.090 1.74 0.30 2.22 1.92 0.12
D24 11 07 4344 G4 5TN 4527TE 14 39 4116 231 1459 -003 10688 1/250 0.50 1.44 0.9 0,50 2.24 .74 0.16
D24 64 0n 1111 S643N MaGIE 14 51 443» 243 1445 001 102.7 1,264 032 1.52 1.20 0.31 1.78 1.47 0.17
D2t »0 07 1111 54 16N M4a34 £ 14 54 1526 242 1446 007 101.8 1,265 034 1.15 0.81 032 2.04 1.72 0.17
D24 141 07 1111 45 02N IM9BTE 1562 4731 255 1446 -032  99.6 1/269 0.48 1.68 1.20 0.22 1.97 1.15 0.14
D25 s 07 1111 53 06N D5 S6E 14 55 4550 246 1437 -010 1014 1/266 038 1.35 0.97 0.3§ 2.22 1.84 0.17
D36 13 06 1111 7246 N I2611E 1412 3729 21¢ 1527 007 109.9 1,935 036 1.31 0.95 0.32 2.00 1.6 0.17
Dif 52 05 5435 S00IN I3506E 1452 4723 246 1526 .010 100.2 1/263 045 0.96 0.51 0.40 2.23 1.83 0.18
D36  Tn 4 1244 4559 N MHARE 14 55 4516 250 1514 006 99.6 1,265 0.58 1.15 0.57 0.30 2.24 1.84 0.18
DAT 17 M 4444 S1IRN 1120 E 14 50 1708 246 1502 -003 1004 1/260 NR NR 048 0.64 2.21 1.57 0.18
D37 92 04 4344 942N LIZ26E 14 59 4906 260 1505 010  99.6 1’265 0.94 1.69 0.75 0.61 2.24 1.63 0.17
DT 124 05 4433 3205 N 1LIAYE 15w 4B OT 270 1440 2012 100.2 1/264 1.10 1.58 0.48 0.52 291 1.69 0.18
DT 158 (M 4412 2935N 14 UnE 15 &4 4836 273 1457 -001 1015 1,262 038 1.40 1.02 032 2.99 1.90 0.17
Dy 09 (4 4433 Sh 4N ONTSIE 14 4502 205 1447 2012 1023 1/254 055 1.10 0.55 0.48 2.27 1.79 0.16
Din 46 4 1111 4R 20K U3nE 14 03 4751 247 1526 -017 999 1,260 0.43 2.00 1.66 0.35 2.17 1.82 0.16
DAn 150 8 4214 32208 M OTE 15 02 qyo3 270 1438 038 1008 1/262 0.54 1.60 1.06 0.27 2.19 1.92 0.10
Din 06 05 1344 S 2N 0SS O00E 14 42 4455 29 1521 028 102.2 1/250 032 1.34 1.02 0.27 2.23 1.9 0.1
Das 29 06 2332 5425 N OB548E 14 46 4615 240 1508 010 101.1 1/259 0.66 1.23 0.57 0.37 2.26 1.89. 0.17
D40 06 03 3233 S9N GHISLE 14 0) $£33 225 1456 006 1025 1/250 041 1.45 1.04 0.25 2.23 1.95 0.7
Din 70 06 1111 492N MISILE 14 10 4754 237 1457 -008 1000 1,263 038 1.62 1.23 0.36 1.75 1.39 0.17
P40 111 05 2333 42 42N M3TE 1415 4904 243 1504 006 998 1/265 045 2.14 1.66 029 2.27 1.98 0.16
Dq1 IN 5 4443 57 26N DIY2TE T4 42 4515 1501 003 101.9 1255 NR NR NR 0.62 227 1.85 0.17
D41 16 14 5444 569N ODI940E 14 41 4537 1456 007 101.6 1255 NR NR NR 096 228 1.32 017

NOTE: NR denotes no reading. ND deaotes no duta,
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D49 02 00 1111 B1°25'N 184°C4'W 14h39" £3°55' 93¢ 102.7 1,181 0.71 122 051 0.42 2.10 1.68 0.18
D52 06 M 4421 7655 N 11516 E 13 41 3453 213 15'30' -0’13' 1103 1230 NR NR NR 1.04 2,19 1.15 0.17
D52 30 05 1211 73 04N 12023 E 14 Ot 3727 214 1528 030 107.9 1,243 042 1.82 1.40 0.34 1.92 1.58 0.15
D52 62 03 4443 5833 N 12753 E 14 37 4522 238 1426 -020 101.6 1256 NR NR NR 0.50 227 L.77 0.17
D52 116 05 1444 5009 N 12034 E 14 45 4832 251 1515 -013 1001 1/264 0.68 1.3¢ 0.68 034 2.23 1.88 0.17
D52 167 06 2344 4217TN 13032E 14 50 5019 255 1514 002 100.0 1/284 0.47 1.22 0.7% 030 2.11 181 0.17
D53 08 2211 5342 N 1080TE 14 41 47T2¢ 240 1456 -008 100.5 1/257 042 0.96 054 0.51 2.24 1.93 0.16
D53 28 05 1112 5036 N 10639 E 14 44 4327 249 1501 -008 100.1 1,262 034 1,56 122 0.27 220 1.8 0.18
D53 49 04 1113 4153 N 10V43E 14 50 5027 256 14186 -008 1001 1/261 0.07 1.6 0.88 0.52 224 1.72 0.12
D53 95 05 3211 34 13N 10820E 14 57 5054 266 1422 -004 101.4 1/261 1.02 1.64 0.62 0.57 2.18 1.81 0.16
D53 157 08 3444 24 49N 10851 E 14 59 4944 275 1453 -007 1052 1/258 0.71 1.08 037 0.47 2.24¢ 1.77 C.1¢
D54 12 05 4344 5T 08N O82 23 FE 14 37 4605 238 1457 -015 1012 1,258 0.52 0.84 0.32 046 2.26 178 0.17
D3¢ 34 04 4444 53 42N O0B11TE 14 41 4727 240 1429 .020 1005 1/262 0.70 1.04¢ 034 0.49 2.27 1.78 0.18
D54 53 05 4411 480TN 0S4 10E 14 46 4914 251 1453 -018 100.0 1/263 0.91 1.77 0.86 0.46 2.25 1..79 0.17
Ds4 107 06 1222 3944 N OB505E 14 51 5047 258 1517 -005 100.4 1/263 1.40 1.54 0.14 0.8¢ 2.22 1.38 0.11
D54 135 02 2344 32 13N O0B53TE 14 55 5053 270 143t -018 1023 1,260 1.37 1.63 0.26 032 2.19 1.87 0.10
D54 187 06 4345 265N 08555 E 14 56 5017 275 1436 -028 1043 1255 0.74 1.45 0.71 0.46 2.22 1.76 0.17
D55 30 08 5423 55 1TN O80OTE 14 395 4653 240 1441 -004 1008 1,260 056 1.38 0.82 0.44 2.27 1.83 0.16
D53 90 06 1112 46 00N 061 36E 14 47 4950 240 1456 -026 99.9 1,964 0.40 1.65 1.25 0.40 2.22 1.82 0.17
D36 14 06 1111 6940N 03:49E 14 12 3939 219 1456 -010 105.6 1/247 041 2,03 1.62 025 2.08 1L.78 0.17
D36 69 07 1111 61 00N 03540 E 14 26 4423 230 1519 -005 1022 1,956 0.27 0.83 0.66 0.23 1.98 1.75 0.17
D56 104 66 1111 5534 N 03713 E 14 36 46 50 239 1500 008 100.8 1,261 032 1.36 1.04 0.26 2.02 1.76 0.I7
D56 175 08 1111 44 36N 03655 E 14 48 5012 252 1426 .020 100.0 1/265 0.2¢ 1.19 0.09 0.28 2.10 1.82 0.17
D57 14 O+ 4344 5351N 01444 € 13 59 4733 228 1511 .005 1005 1/260 0.62 1.23 0.61 0.54 2.24 1.70 0.17

D57 10 05 2211 4049N 0154 E 14 43 4656 249 1455 013 100.1 1/262 027 1.18 0.91 0.27 2.17 1.80 0.18
D65 11 05 2222 21 06N 18504 W 14 56 4934 285 ND -008 108.2 1/9390 NR NR NR 097 2.9 1.97 0.19
D6y 37 07 2344 4921 N 124 4 E 14 39 4940 246 1445 015 100.1 1/262 NR NR NR 0.290 222 1.93 0.18
Des T9 05 5445 33 22N 102 5TE 14 49 5201 287 1437 -031 108.4 1/256 052 0.94 0.42 0.38 2.17 1.7 0.13

D70 T7 05 1111 3440N O08002E 14 48 5208 264 1535 -028 103.0 1/257 0.84 2.18 1.34 0.35 2.22 1.87 0.18
D11 €60 08 I112 4614 N OS553 E 14 39 5012 247 1457 -018 1003 (/263 0.74 1.65 0.81 043 2.95 182 0.17
D2 91 08 1111 4747 N 033 06E 14 36 5023 247 1517 .023 1004 1,263 043 134 0.91 035 2.20 1.85 0.18
D3 19 04 4542 4908N MI44E 1431 5042 242 1437 001 1005 1/262 NR NR NR 0.54 2.22 1.68 0.15
Dn3 64 06 1121 4030N 09703 E 14 36 5259 254 1456 -007 102.6 1/259 0.8 1.86 0.97 0.66 2.26 1.60 0.18

D86 123 06 1111 3945N O ITE 14 36 5310 255 1523 -022 103.0 1/258 (.35 1.83 1.45 0.30 2.14 1.84 0.12
D&7 42 06 1223 5424 N O4831E 14 26 4853 236 1501 -007 100.6 1/263 O.56 1.14 1.58 0.37 223 1.86 0.17
Dms 07 4 1112 54 52N O2636E 14 22 4644 234 1509 014 1008 1/258 0.44 1.23 0.79 041 221 1.80 0.19
D#& 47 07 4311 4539 N 02738 E 14 30 5111 242 1514 007 1011 1/262 0.50 145 095 043 225 1.82 0.18
D95 21 05 3334 S5T49N 15T3SE 14 16 4748 230 1411 -005 1009 1/961 0.46 1.14 0.68 0.37 2.04 1.67 0.18

D99 31 06 3344 45 10N 13633E 14 2% 5203 247 1457 -016 101.9 1260 0.62 (.80 0.15 0.50 230 1.80 0.17

D99 06 1114 4258 N IITI12E 14 29 5335 250 1519 -007 1083 17255 NR NR NR 0.3¢4 2.12 1.78 0.18
DI01 22 06 5444 5540N ORS39E 14 th 4000 233 1449 -010 101.0 1/263 0.48 1.14 0.86 044 2.26 1.82 0.17
DInt 81 06 5444 43 00N 09133 E 14 2» 53 44 249 1512 .017 1035 1258 NR NR NR 1.06 222 1.1 0.17
D1t 121 06 4444 3636 N 2 08 E 14 31 5445 258 1525 -020 108.0 1/251 1.57 1.88 0.31 1.15 226 1.11 0.17
D101 1R6 07 4334 2544 N 244 E 1437 19 275 1412 005 1124 17237 045 1.22 077 0.34 2.20 195 0.17
D12 24 06 1111 TRALN O5014E 13 05 3415 1432 002 1050 1/250 NR NR NR 1.2 2.4 112 0.1§
D2 94 07 4311 720N 062351 E 13 56 4219 218 1503 -007 101L.7 1/280 0.4% 0.83 039 030 2.16 1.88 0.17
D1z 155 07 1122 5837TN OB60BE 14 14 473! 232 1451 -030 101.0 1,264 034 0.7¢ 040 025 2,15 1.80 0.18

D102 176 07 5411 5524 N 08853 E 14 15 4910 234 1442 -017 101.1 1/265 03¢ 1.03 0.64 034 2,10 1.7¢ 0.18

D102 286 07 4312 4122 N 06653 E 14 29 5411 252 1458 017 1042 17257 035 1.30 092 029 220 1.91 0.12
Dhet 56 07 44 6324 N O145E 14 05 4350 24 1515 006 1012 17262 NR NR NR 040 2.16 1.78 0.1¢

NUTE: NK denotex no reading.  ND denotex no data.
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D103 986 07 4323 57°16'N 043%38'E 14h15* 48°17' 232° 150" 0°07' 101.0 1/264 0.38 1.42 1. 0.38 2.18 1.85 0.1¢
D103 150 07 3237 4655N O4511E 14 24 5202 242 1427 -033 102.1 1/262 0.68 l.44 076 0.37 2.2 1.91 0.18
D103 178 07 1233 44 31N O454¢ £ 14 37 5329 250 1431 -035 1(8.2 1/259 1.08 1.88 0.85 047 2.2¢ 1.77 0.11

',

ki
P,
#
O,

D14 15 06 4223 5640N 02057TE 14 15 4838 230 1515 -D06 101.1 1/262 0.31 1.27 0.96 0.28 2.21 1.83 0.1
D104 25 07 1111 5439N 02123E 14 15 4938 232 1518 .006 1013 1,262 0.31 1.35 1.0¢ 025 2,05 1.77 0.16
DI04 76 07 1214 47T11N 02235E 14 23 5243 242 1436 001 102.8 1/2590 047 1.52 1,05 0.33 2.22 1.8 0.15
D115 16 06 143% T552 N 11530E 13 20 3628 201 1435 004 3103.1 1/954 NR NR NR 041 2.02 1.61 0.11
D115 67 08 3333 74 21N 12030FE 13 54 4804 214 1415 -012 102.7 1/280 0.38 1.02 0.64 0.29 2.20 1.91 0.16

D116 26 05 1111 5057TN 106 10E 14 16 3156 238 14 97 .017 102.7 1/256 0.35 1.28 0.93 032 2.1 1.84 0.17
D116 53 08 3333 41 10N 10921 € 15 12 5518 261 1448 006 106.0 1256 0.89 1.61 0.72 040 2.94 1.54 0.15
D117 22 0T 1111 5537TN OB420E 14 10 4946 228 1514 -015 101.% 1,260 0.32 0.54¢ 082 030 2.17 1.87 0.18
DI17 152 95 2112 3151 N 08T 14 E 14 27 56 27T 266 1501 -027 111.2 1/938 0.60 1.84 1.24 0.22 2.17 1.95 0.10
DIl5 13 05 3444 5014 N MOI4E 12 35 3236 180 1486 -002 1043 1251 NR NR NR 0.55 1.8 1.33 0.08
D118 141 O7 3433 61 57N 0601TE 14 03 4648 204 1535 -007 1014 1/262 042 1.13 0.7 0.6 223 1,87 0.17
DI1Ss 177 07 3333 35523 N 06142 E 14 10 4958 231 1504 -030 101.9 1/960 0.56 0.87 0.91 0.42 2.27 1.85 0.16
D115 239 07 1111 453TN 063 15E 14 19 54 11 243 1450 -047 104.5 1/055 045 1.58 1.13 0.34 298 1.94 0.12
D118 295 07 1111 353598 N 064 0RE 14 25 5620 258 1535 -033 108.9 1/949 0.44 0.90 0.46 028 1.38 1.12 0.08
D119 61 06 4422 63 45N (3625E 13 56 4503 220 1514 -006 1014 1261 028 1.07 0.79 .28 2.10 1.82 0.15

D:19 151 06 2122 44 59N O4030E 14 18 54 26 245 1423 023 104.8 1/254 054 1.58 1.02 0.42 2.20 1.78 0.18
D119 222 07 1122 38 17TN I 0RE 14 2¢ 3607 256 1412 -017 107.5 1/245 035 1.3¢ 1.61 028 2.1 1.90 0.12
Di20 20 06 2224 53 07N OI630E 14 12 5111 233 ND ND 182.5 1/256 0.68 1.30 .62 0.61 2.20 1.59 0.17
Di20 55 06 4122 4733 N O017T32E 1416 35337 239 ND ND  104.0 1/254 0.60 1.58 0.96 0.45 2.22 1.T7 0.16

NOTE: NR denotes no reading. ND denotes no data.

Mission 1007 Aft

D01 08 03 4435 31°53'N  145°22'W NR NR NR (.80 2.24 1.44 0.18
DOl 12 08 4445 5056 N 14513 W NR NR NR 042 2.18 1.76 0.i¢
D02 15 0D 4334 TO48 N 17509 W NR NR NR 0.61 2.05 1.4¢ 0.07

0
045 2.22 1.77 0.26 2.22 1.9¢ Q.15
0.55 1.20 0.65 0.37 2.31 104 0.17

D2 58 05 1112 63 25N ITI 11 W
D6 12 03 3344 3355 N 0993TE

D6 139 03 4212 4939N 100 40E 5 16 4326 1519 -0008 1015 17325 0.38 1.04 0.6 0.38 2.27 1.88 0.11
DUé 36 04 2421 4235N 10131 E 15 11 4620 .1422 0000 99.5 17330 0.532 0.78 026 0.33 224 1.81 010
DM 114 04 4422 33 45N 10215E 15 16 4612 1537 0023 993 1/336 0.66 1.55 0.89 0.42 2.33 1.91 0.18
D07 13 05 1343 33 41N 07644 € 1500 4401 -1500 0007 1038 1/320 0.78 1.42 0.64 0.45 2.34 1.89 0.15
DOT 75 07 23] 4604 N OTSITE 15 08 4605 -14 57 .0010 1004 1/333 0.47 1.22 0.75 0.37 2.26 1.89 0.11

BOT 150 03 1111 3438 N O07920E 153 15 4622 -1445 -0046 99.3 1/337 0.59 2.20 1.81 0.30 2.32 2.02 0.10
DOT 1s5 06 1233 2919N O0T939E 15 16 4540 -1503 .0046 999 1/337 0.33 1.12 0.79 0.33 2.28 1.95 0.10
D09 25 06 4343 5651 N 03016E 14 55 4307 -1500 -0013 105.1 17318 0.50 1.2D 0.80 0,50 2.18 1.88 0.12
D09 5~ 08 1111 53 40N 031 26E 15 01 4442 -1510 -0004 102.7 1/326 0.50 1.50 1.00 0.50¢ 1.88 1.33 0.15
DO% w3 T 2111 4911 N G2 10E 15 06 4544 -1522 0001 101.2 17332 0.52 1.47 0.9%5 0.49 2.14 1.65 0.15

Dug 107 06 2111 4607 N (224 E 15 07 4614 -1519 .0000 1004 1/333 0.82 1,72 0.90 051 2.30 1.79 0.15
D2 07 06 111 35 00N 13946E 14 55 4438 1536 0011 102.0-17319 NR NR NR 0.28 1.73 1.45 0.16
D20 34 07 111 304N HO3ZE 14 59 4608 -1501 00 17 100.,7 1/331 0.34 0.80 0.56 0.28 1.79 1.51 0.18
D21 22 4 444 S1 40N NTA2E M 5% 4559 -143h 0005 1009 1329 0.62 1.06 0.44 044 2.34 1.90 0.15

21 85 06 4432 454N 1Is26E 15 03 4717 -15 04 0002 99.5 1,934 0.94 1.85 0.71 0.54 2.31 1.77 0.15
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D21 91 068 4311 41°05'N 118°51'E 15h05' 47°¢0°-15°40' -00°11' 99.1 1/336 0.70 1.48 0.75 0.38 2.31 1.83 0.16
D21 120 06 1111 3640N 11813 E 15 0B 47 45 -1513 -0008 99.2 1/336 0.42 1.35 0.93 0.26 2.00 1.74 0.10
D21 124 06 1111 3603 N I11916E 15 09 4744 -1509 -0008 $9.3 17336 0.39 1.42 1.03 0.31 2.10 L79 0.10
- D22 21 03 5534 5639N O9342E 14 57 4433 -1525 . 0000 1025 1/824 NR NR NR 0.62 2.29 1.67 0.15
D22 72 08 3331 383TN 096 4 E 1507 4751 -1538 -0026 99.2 1/384 0.65 2.25 1.60 0.36 2.25 1.87 0.10

= D23 28 06 4444 5535 N O7T105E 14 53 4458 1518 0002 102.0 1327 0.88 1.60 0.71 0.70 2.34 1.84 0.15
D23 42 06 4443 5325 N O7131E 14 85 4538 .1513 -0005 1013 1/320 0.45 0.93 048 0.28 2.27 1.99 0.10
D23 64 03 4444 4730N OT226E 15 01 4702 -1446 -0006 99.8 1/333 0.83 1,32 049 049 2290 1.80 0.10
D23 93 06 1111 4304 N O07257E 15 04 4740 .1429 .00 18 99.3 1/335 0.36 1.29 0.93 0.25 1.78 1.53 0.09
D23 138 06 4344 613N OTIB3E 15 07 4755 1526 00168 99.3 1,336 042 2.20 1.78 0.42 227 1.85 0.09

D24 17 05 4344 @454 N O4524E 14 39 4118 -1502 -0007 106.2 1/313 0.82 1.17 0.35 0.67 235 1.68 0.15
D24 69 07 1111 5644 N O4TS9E 14 51 4436 -1418 0005 102.4 1/327 040 1.60 1.20 0.35 1.85 L1.50 0.14
D24 85 07 1111 54 16 N 4530E 14 54 4526 -1513 0007 101.5 1/330 040 1.52 1.12 0.35 1.74 139 0.15°
D24 146 07 1111 #45TN 04954 E 15 02 4731 -1511 -0031 995 17336 NR NR NR -0.25 2.07 1.82 0.11
- D25 24 08 1111 53 02N 02553 E 14 55 4551 -1514 -0013 1011 1/329 056 1.52 0.96 (.48 2.30 1.82 0.14

14 11 3732 1427 (006 109.0 1/295 0.28 1.05 0.77 0.22 2.03 1.81 0.10
14 52 4722 -1432 -0011 1004 1/323 0.54 0.8 0.30 0.38 229 1.1 0.10
14 55 4815 -14530 0008 99.6 1326 0.61 0.90 0.29 (.35 232 1.94 0.14
14 50 4705 -1430 -0004 1003 17321 NR NR NR 0.85 226 1.43 0.14
14 5% 4905 -1459 0011 99.6 1/326 0.62 1.52 0.90 0.583 2.26 1.73 0.10

D36 19 05 1111 T241 N 12812
D36 57 N2 5435 3005 N 13502
D36 53 03 1244 4600N 13533
D37 22 NR 4444 5122 N 111 59
D37 96 04 4344 3946 N 113 32

D37 162 04 4421 292¢ N 114 05 i5 04 4636 1504 -0001 1018 17323 NR NR NR 0.39 2.28 1.‘87 0:14
- D35 14 02 4433 '57T40N 087 353 444 4500 1515 0013 1018 1/317 0.78 1.52 0.75 0.84 2.33 1,60 0.14
D35 50 01 1111 4833 N 089 34 14 52 4752 1427 0021 99.8 1/325 0.30 2.04 1.74 025 2.19 1.94 0.08

E
E
E
E
E
D37 12y 04 4433 34 46N 11346E 15 01 4306 517 0013 100.3 1/325 0.83 1.42 0.59 037 2.21 1.84 0.09
E
£
E .
D35 154 03 4214 321TN 091 M E 1502 4903 -15156 -0038 101.0 1/326 0.44 1.20 0.76 0.25 2.06 1.83 0.07
E

D39 11 03 1344 5 0T N 064 55 14 43 #3533 1437 0016 101.9 1/316 0.53 1.68 1.15 0.32 2.27 1.95 0.16
D33 234 04 2332 S4 25N 063 44 E 14 46 46 14 .14 55 -00 12 100.9 1/322 0.84 1.24 0.40 0.57 230 1,73 0.15
D40 12 03 3233 SRS5BN O4151E 14 40 4433 -1504 -0008 102.1 1/315 042 1.50 1.08 038 229 1.91 0.15
. B0 75 04 1111 4902 N O43 48E 14 51 4733 -1452 -0008 99.9 1,326 0.52 1.08 141 0.44 1.93 1.49 0.15
- D40 116 03 2333 4239 N 044 34 E 14 55 4904 -1451 0010 99.8 1/328 050 2.20 1.70 038 2.0 1.92 0.1§
D4l 15 08 4443 5T31N 01921 E 14 4% 4513 -1500 0007 101.6 1316 NR NR NR 0.80 2.25 1.65 0.10
D41 21 03 5444 5633 N OL936E 14 4% 4535 -1509 0006 101.3 17320 NR NR NR 0.70 2.15 148 0.10
D49 02 00 1111 6220N 18446W 14 32 4355 ND ND  102.7 1/229 049 1.02 0.53 0.40 2.12 1,72 0.10
D52 12 05 4421 T651N 11519E 1% 41 3533 -1429 0000 109.7 17293 NR NR NR 0.61 1.95 1.34 0.07
D52 35 04 1211 T309N 1204 E 14 02 3759 -1431 0027 1074 1/302 034 1.65 1.31 0.28 1.86 1.58 0.09

D52 86 03 4443 5R3F N 12T4RE 1436 #5344 -1529 00923 1014 1/319 NR NR NR 0.60 2.25 1.65 0.08
D52 120 03 1444 5010N 12030E 14 45 4647 -1441 .0013 100.0 1/326 4.88 1.74 0.81 0.46 2.28 1.82 0.15
D52 171 05 2344 4214 N 1IN2BE 14 31 5027 1445 0002 100.0 1/326 0.35 1.32 0.97 0.31 2.20 1.89 0.12
D 13 03 2211 534TN 06 03 E 14 41 4741 -1501 -0007 1004 1/321 0.84 1.25 0.61 0.36 227 181 0.15
D51 33 08 1112 H030N I06143E 14 44 4p43 -14536 0008 100.0 17325 0.37 148 1.11 0.256 2.24 1.96 0.14

D5l 54 05 1113 4145 N 10741 E 14 51 5034 .1551 -0007 1002 1/325 0.64 1.10 046 036 1.97 1.61 0,10
D53 102 05 3211 34 N 10AI7E 14 55 5052 1532 -0007 101.6 1/322 0.55 1.47 0.92 040 2.1§5 1.78 0.10
D53 161 06 3444 24 46N 10A4nE 14 530 4930 -1501 0003 105.6 1/313 0.5¢ 1.27 043 0.48 2.26 1.78 0.12
D54 1n 04 4344 57N Os2ME 14 37 4629 -15 10 -0016 1010 1/320 0.86 1.45 0.59 0.67 2.27 1.60 0.14
D36 39 03 4444 5345 N ORII13E 14 41 4745 -1534 -0022 1004 1/324 0.54 1.25 0.T4 047 2.23 1.76 0.11

D55 5% 05 4411 48 11N OMO6E 14 45 4927 -1500 -0015 100.0 1326 [.07T 1.54 047 086 2.15 1.77 0.10
D34 112 04 1222 J945N Os501E 14 51 5051 -1449 -0007 100.6 1/326 0.99 1.10 0.11 0.56 2.09 1.51 0.0T
D34 160 & 2344 3212 N OS5 34E 14 55 3049 -1324 -0022 102.6 1/321 NR NR NR 028 207 1.79 0.05
D54 193 06 4345 2655 N O0A551E 14 37 5004 -1515 0026 1045 1/318 NR NR NR 0.65 2.14 1.49 0.09
Dss An 4 543 552N 060ME 14 1% 473 -1515 0002 1006 1/9%4 NR NR NR 0.45 224 1.79 0.09

NOTE: MR denotes no reading. ND denotes no data,
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an
v [ S £ o 2 2/ / TERRAIN LIMITING x
YR AN - B~ ~ (53] %5 s Q]2
b= v = > & o > & x =z
sl ETES I 53 & & = /8% é s/ 51 &) & s/ &/

&/ 81 &8[) 8 S % 5 5 3 [ 5o & g E [ = g/ £2/3 §
Ligfsf{T[eF | 83 w [ & [ & * [FifgEfafa/dyald]/s )¢
D55 95 0% 1112 46°C0'N 081°33°E 14h47' 49°35* -15°00° -00°29' 100.0 1,929 .29 1.51 1.22 (.28 232 1.93 0.10
D56 19 04 1111 6945 N 03142 E 14 13 3953 -1502 -0009 1052 17308 0.40 1.81 1.41 0.28 2.08 1.80 013
D56 74 04 t111 6102 N C3545E 14 31 44 2¢ -14 40 -0005 101.9 1321 033 1.16 0.83 0.25 146 1.21 0.15
D56 109 C4 1111 5534 N 03T 10E 14 35 46 47 -i500 -0007 100.6 1,825 0.839 1.62 1.23 0.35 1.95 1.80 0.13
D56 180 05 1111 4433 N O3852E 14 47 4956 -1532 002t 1001 1,329 0.22 0.82 0.60 0.21 1.42 121 0.1t
D57 10 02 4344 5336 N 014 40E 14 38 4727 1450 0006 1004 1/32¢ 0.57 1.19 0.62 0.54 2.24 1.70 0.10
D57 40 ©04 1112 B5039N 01514 E 14 42 832 -1503 -0013 100.1 17326 035 132 0.94¢ (.30 2.26 1,96 0.l14
D65 16 ©O7T 2222 2103 N 18507TW 14 56 4932 ND 0007 109.9 15298 NR NR NR 0.16 2.18 2.02 0.10
DR 42 04 2344 4924 N 124 11E 14 39 4939 -1505 -0017 1002 1/326 0.4% 0.97 0.52 0.32 223 1.91 0.14
D89 65 NR 4443 33 05N 10255E 14 4% 320] -1524 -0037 103.9 1.31¢ NR NR NR 0.50 2319 1.39 0.10
D70 B2 03 1111 3442 N O7T958E 14 47 5208 -1425 -0028 103.3 17317 0.47 1.86 1.39 0.20 2.12 1.92 0.06
D1 65 03 1112 4518 N 05549E 14 36 5011 -1457 0014 1003 1,326 044 1.24 0.80 025 225 1.7 0.10
D72 95 04 1112 4754 N 033 02 E 14 36 5022 -14 40 0021 1004 1,826 0.57 1.18 (.61 0.42 2.25 1.8¢ 0.14
D83 24 03 45342 49 12N M4140EFE 14 31 35040 -1517 -0006 100.8 17323 NR NR NR 0.28 2.00 1.72 (.08
D55 65 04 1121 4033 N O09T00E 1436 5236 -14 5% 0001 102.9 17318 0.60 1.84 1.24 (.46 228 1.62 0.09
D86 127 03 1111 3948 N 074 14 E 14 36 5310 1432 -0026 1082 1,319 0.34 1.72 1.35 0.34 2.19 1.85 0.09
DT 47 05 1223 54 26N (M93ISE 14 26 4852 -1456 -0007 100.6 1/325 0.56 1.54 (.96 0.42 2.35 1.83 0.14
DAn 13 4 1112 54 4TN (BE3ME 14 24 4b 46 -14 50 0012 100.7 1/323 0.59 1.51 0.92 0.49 2.30 1.51 0.13
Dsk 52 04 4311 $h40N O027T35E 14 29 35110 -1444 0008 1012 1,323 0.2 1.86 0.84 Q.72 234 1.2 0.15
D9» 26 4 3334 57V53IN 3T E 14 16 3744 -1542 <0005 1009 1,324 NR NR NR 0.30 2,12 1.82 0.12
DY 36 03 344 4R 13N 3642 E 14 25 3202 .14 57 -0011 102.1 17321 0.46 0.69 0.21 0,40 2.25 1.68 0.09
D9 69 4 M4 4255 N I3TO9E 14 29 3335 -14 36 0011 108.6 1/317 NR NR NR 0.16 2.06 1.90 0.09
DI0G 28 04 4444 5024 N 11323E 14 23 3117 -1313 0013 101.7 17323 0.41 1.37 0.96 0.34 2.22 '1.85 0.10
DION 106 U6 4144 3T4AN 1M 4TE 14 31 5436 -1316 -0012 1055 1313 0.82 145 0.5 040 223 1.83 0,09
D100 168 06 4444 2T 49N 11524 E 14 37 5432 -16 00 -003T7 111.5 1/297 044 1.20 0.76 .85 2.28 1.93 0.09
D100 207 04 4444 2059 N 11542 FE 14 3% 3306 -15 25 000D 1168 17283 NR NR NR 032 235 236 0.09
DIO2 29 o4 1111 7835 N 05001 E 14 04 3415 -1526 0003 104.7 17312 NR NR NR 0.50 1.68 135 0.08
D102 103 4 4311 67T 1AN O06249E 13 5% 4227 -14 57 -0007 101.6 17323 0.70 1.41 0.71 0.44 2.30 1.88 0.14
D12 159 05 1122 5839N 066 04 £ 14 13 4730 -1506 -0027 101.0 17326 0.39 0.94 0.55 0.34 230 1.96 0.15
DIC2 180 05 3411 5524 N 06650E 14 17 4910 -13 18 0014 1012 1/327 0.64 1.32 0.89 0.48 2.22 1.73 0.14
D102 269 06 4312 41 25N O06549E 14 28 5410 1457 0019 104.5 1/332 0.82 1.58 0.76 0.46 2.28 1.82 0.09
D103 61 04 4344 832N M1 44 E 14 06 1449 1443 0003 1011 1/326 0.32 0.84 0.52 030 222 1.92 0.10
D103 EOT 05 4323 5714 N M3 35E 14 14 4517 1420 0009 101.1 1,327 0.72 1.63 0.91 0.50 225 1.78 0.13
D13 1535 06 3233 48 50N (M3 05 E 14 2% 5204 -1333 -0036 1023 17324 0.52 1.70 1.1 0.46 228 1.62 0.12
DG a3 06 1233 4425 N M5 41 E 14 26 3130 -1522 -0034 103,53 17321 0.864 1.32 0.68 0.10 2.23 1.85 0.08
Dl 20 4 4223 5645 N QMS53E 14 15 4515 1440 0005 1012 17324 NR NR NR 015 234 206 0.10
DLd 32 04 1311 54 52N C2117€ 14 17 4931 -1439 -0009 1012 1/324 0.44 1.37 0.93 0.32 2,18 1.86 0.14
DI04 79 06 1214 4729N O02229E 14 23 3237 1508 0002 102.7 1/321 042 134 0.82 0.40 2.30 1.90 0.09
D115 N 04 1431 75 56N IR 20E 13 19 36 25 -15 09 0008 1030 1/315 NR NR NR 0.33 183 150 0.08
DIls 72 (4 3333 5R40N 12921 E 13 537 48501 -153% -0012 101.5 1/322 0.55 1.14 0,590 042 232 1.90 0.12
D1l 41 04 1111 51 01N MmO E 14 15 4137 -153¢4 -0015 102.9% 1,319 0.27 0.90 0.63 0.22 2.17 1.95 0.09
D116 59 (4 3333 41 06N 1 InE 14 2 5319 1504 0010 106.4 1306 0.70 1.51 0.51 029 224 1.95 0.09
DIT 27 05 1111 5542N O E 14 11 4943 -14 49 0013 1020 17821 0.34 1,17 0.83 0.31 2.14 1.83 0.13
DITT 157 05 2112 A1 51N O 10E 14 27 56 27 1507 00324 111.9 1296 0.58 1.53 095 0.19 2,12 1.93 0.08
Dil~ 1% 01 d444 SO 10N MO2IE 1239 3259 -15321 0002 14,0 1312 NR NR NR 0.20 2.03 1.83 0.10
Dlil~ 146 05 3433 6055 N GO E 14 o3 46 49 1423 0010 1014 1,327 0.668 1.20 0.52 052 2.32 1,80 0.14
DIltn 1w (6 3333 5520N 061 40E 14 1¢ 4958 <1504 -0040 102.1 17325 0.68 1.30 0.2 0.60 232 1.72 0.13
D1ls 244 08 1111 453N D 1ZE 14 19 512 1503 -0048 1048 17317 0.0 1.7¢ 1.14 0.29 2.08 1.79 0.08
DIIn32 05 111 3603 N 064 ME 14 24 5620 1430 -0030 109.4 1/304 032 1.04 0.72 032 1.57 1.25 0.07
D19 66 05 4427 51N MEMME 13 58 4501 1443 0006 101.4 17325 044 1.12 0.88 032 224 1.92 0,13
DIlY 128 05 3204 54508 0I=53E 14 to 3011 435 -0021 1022 1,324 0.83 1.86 1.03 0.63 2.31 1.68 0.14
DY Isf 06 2122 4500N MO2GE 14 19 3 27 1539 0022 10523 1/316 0.70 1.64 0.9¢ 0.59 232 1.73 0.15
DI 227 0% 1122 AnIs XN M1 O05E 14 23 3607 {517 K16 10683 17305 0.76 1.77 0.99 0.81 232 1.71 0.14
DI20 26 4 2224 514N 0162k 14 12 G130 5056 000 1027 1319 0.86 1.42 046 0.59 2,22 143 0.14
DE20 37 un 1145 44 51N MTasE 14 1% M 1436 0024 1053 .1.314 082 1.21 0439 .70 230 1.860 0.1§

NITE: AR denotes no eeading,  ND denotes no dats,
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APPENDIX C. MICRODENSITOMETRY

1. Edge Spread Funcrion:

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

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 distance in feet,

Edges meeting the criteria described below
have been found on domestic passes of missions
in the samel frame as resolutiontargets and have
been scanned. The ground distance in feet, thus
determined, has been approximately that de-
termined from the resolution target. Although
the techniques 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 5 examples of edge
scans and their respective spread functions
are included.

Any optical image can be thought of as being
composed of an infinite number of image points
of light, each being conjugate with points in the
object. While the object points can be infinitesi-
mal light sources, the image points are always
mounds of distributions of light having finite size.
The blurring of light points in a photographic
systemm comes from diffraction and abberration
in the lens, light spreading and diffusion in the

emulsion, and image meotion caused by camera
movement and atmospheric shimmering., The
fundamental building block of the image is the
distribution of light in any of the image points.
This distribution is called the spread function
of the photographic system.

Lamberts and others have explained the
mathematical and experimental correspondence
of a sharp edge and its spread function. An
analogy exists in the technigues of studying
electrical system response. The analysis re-
quires that the source or object fulfill the
conditions of a unit step function, i.e., exist
for an appreciable time or distance art a fixed
signal level and instantaneously or abruptly
change t0 a new level which is maintained for
an appreciable time or distance. The spread
function is obtained by differentiating the signal
ourput curve point by point, i.e., measuring the
rage of change or signal with time for distance,
and plotting signal amplitude versus time or
distance.

Ag 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 having uniform
density on each side of the edge ro fulfill the
conditions of a unit step function. This require-
ment is usually achieved by rooftops of build-
ings in large-scale photography, and only air-
craft runways or taxiways insmall-scale photo-
graphs.

The microdensitometer used is a Joyce-
Lobel Double Beam Model I1IC. It is used with
an effective slit of 1 micron by 125 microns.
The recording table and sample table are
directly linked with a 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 deflected the speed decreases
giving the pen time to reach its maximum
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response). The chart thus produced repre-
sents a plot of chart displacement versus
distance. This plot is manually smoothed
by the analysts and is a judgment of what
the edge would be if grain and other anomalies
were absent.

The data reduction is done manually at pre-
sent, but the feasibility of using the UNIVAC 490
computer is being investigated. The linear slope
of the calibrated step wedge in the microdensi-
tometer is used to determine the densities at
measured distance increments along the trace.
The curve for the material showing density
versus logexposure (Dlog E) is used todetermine
the Log E, and the anti-log is obtained to yield
the exposure (E) required to produce the deter-
mined densities. The difference between ad-

facent values of E is divided by the correspond-
ing difference of the measured distance incre-
ments o produce the slope values (dE/dX)of the
original scene reflectance distribution. Finally,
30 percent of the maximum slope is computed,
and the distance between the 50 percent slope
values is determined by interpolation. The value
thus obtained represent the 50 percent amplitude
width of the Line Spread Functicn of the original
edge. The actual Line Spread Function Curve
may also be plotted and the 50 percent amplitude
width measured for verification of the computed
value.

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

- 38 -

FOR-SECRE
CORONA

!
A}




{86/2Z) €v0L-I

1 i Il IH Y T H \ 1IN EHIBH
i w M _ _. H L _ _ :_11% ‘__ “: HiH
i b I .._.* ~ I
m M |
T 4 &
11 I
s it i it I
1 _ I

"
T

pm e e
b

CORONA

_ : Qo cHH
i . [RERSEE JNN BN L
wi/T §°68 . uopouny pee
10 Y1t apmyy) A I T
%05 o [e30x)20Y ol
. W TL  9pn)(dwe %05 Je Uojdung W :
: peaKls sur Jo YIPIM DL
, :Ru_ss. i vonexg) e Klisuag (.
, TX T suojsuawip 3($ 1t
_ XOb : uopied|jiullen
i 10001 : oHle) 1aeN
0 LY 60T : sweld
: 9sa : ssed
1-400T : UoisSIN
t - aeip

[ S

w7

-39 -
CORONA

o

1

JIVYL Y LINOLISNIAOYOIIN -

RS




<«
4
o
o
O
O

i
1

x
”?

i

wa/Y §°48 © uenIund peexds e

10 3piw spnyduy
%05 Jo |ed0xd| o9y

w1t

pRoMS QUi Jo YIPIM
180°p : vonwmi e A)susg
1 X 7 suojsuauip 1S
X0F : uojiesijulen
1:0001 ' onel Joadm)

14V 601 : euwely

96a :-ssed
£001 : UOISSIN
T aei)

1.

* apnyjjdwe £0C I¥ UOJ3UNg

199/%) vodi=-I DidN

!
'

) 20wl

_
]
_
'
j

14 LINOLIS

3004
]

Ti

B

- 40 -

CORONA




199/2) 1884-F JIaN

CORONA

o
b
|
' : i
S
N
[ Co
N [
; HE
o
b
._“ _
I
LN
_* “ [ ﬁ '
| _ ‘ |
N _ w
= m |
ﬁ i

| 30v4L DM LINO

3

LISNI00UIIN

ww/1 1°9EL

ha't

A

: uoyung peaids it

|
Lo
R T
, .T, ﬁ\.lll.c\-\-.ll.
N
I
I
I S T
T
oo
]
| !
I
_ |
o

10 YIpIm apn)jdwy
%08 jO |e201d) I3y

: apny| dwe oG 1R uoyung

peayds au) Jo UiPim !

1 vopeiqtiea Ajjsuag
- suojsvauwnp 1S

T uojlednjruden
Toones Jaaan

. auweilj

L ssed

D uoIsSS|iN

. 8wl

—,3 o L]

- 41 -

CORONA




{89/2) 2R&L-F DidN
I A gL s ol b
w . — .. .. | . Qo B “.... LR ,”., B : .“. . ¢ B . .. .
! H
,_ SN
: m
R : _
.ot : K |
. __ ne HE
| ! : t
< o
y 4 m M _ , <
| , : z
m i ik ” _ _ m
v “ A,_ ! T T ! et A ' O
: ww/y 1°{8 : UoNduNg pedidg i w )
! 1O NIpIm opn) jdwy _
_ %05 0 [e20xdjI0H \ ‘
o171 : 9PNl |dwe %0S J€ UDpIUNg ”
_ . peraads aup) jo WIPIM : ﬁ
' , NO/Q (907D : uvonexijed Ausuaq | ,
T X ™ ¢ suojsuauwp NIS L i
X0F © uoned)jiulen ‘,
, 1:000T :@ 0)I%J J3AGT] | i
14 €21 swerd P
6114 ° ssed : ,_ _
| 2-L000 @ UOISSIN ; m
! ¥ @ evel) 1 |
S I R N N A
S | 30VHL 914LINOLISNIQOHDIW
| o N
| _ b !
_ _ P




{90/2) ER6L-I DigaN

B O iiHTE lil
g HiHE H L;. Y H
FH H H4 P B} ..
} i
I it i Tl
. .L.ﬂﬂl&..} 1l R
i ,
il ] I H : 1]
._.H.M f | ” i Hizt1E5 il
m 13 i HH H FH FH .
3 | o | : ' Z
o i : 5
o g L | :
O , HITIHRI L ?
il il , § VoI pesiog eu|
M i | 10 IpIM opmytdwy
! | C . 80§ Jo wooxd|oey ,
_ , _ WL 3 epnlijows %0€ 1@ Uosoung -
| 1 oy pRoMS ST JO Jipim
i Kqtied Ajsusg
,; | !
_—
i | |
FIHHIE :
!

4 T

my £ ) | | .




CORONA
NO—FORELSN-DITIEM.

APPENDIX D. DENSITY REABINGS

1. Stellar Camera No. D43:

Density readings were taken using a Mac-
beth Quantal.og Densitometer, Model EP 1000
and an ET 20attachment witha 0,.5mm aperture,
All readings include gross fog.

§

Stellar Camera No. D43

Pass Frame | Dmax | Dmin | Delta Gross Pass Frame | Dmax | Dmin | Delia | Gross
Fog Fog

01D 1 2,12 0.82 1.30 0.77 36D 181 2.83 0.23 2.60 0.20
01D 2 2.22 0.80 1.42 0.78 37D 182 2.58 0.20 2.8 0.19
020 3 1.98 0.75 1.23 0,70 a7 205 2.81 0.22 2.59 0.20
02D 11 2.12 0.21 1.91 0.18 38D 208 2.70 0.21 2.49 0.19
06D 12 1.93 0.20 1.73 0.17

38D 232 2.96 0.21 2,75 0.19
06D 29 2.61 0.22 2.39 0.17 38D 233 2.74 0.20 2.54 0.18
07D 30 2.12 0.20 1.92 0.18 39D 237 2.88 0.22 2.46 0.26
07D 55 2.63 0.26 2.37 0.25 40AE 238 0.22 0.22 0.00 0.22
05AE 56 0.27 0.25 0.02 0.24 40D 239 2.64 0.23 2.41 0.21
08AE ST 0.28 0.26 0.02 0.26

40D 255 2.76 0.52 2,24 0.47
09D 38 1.84 0,27 1.67 0.26 41D 256 2.43 0.34 2,09 0.24
08D 75 2.54 0.54 2.00 0.51 41D 262" 2.52 0.21 2.31 0.20
20D 76 2.43 0.40 2.03  0.36 40D 263 2,72 0.22 2.50 0.21
20D 83 2.47 0.22 2.25 0.20 52D 264 2.58 0.28 2,30 0.24
21D 54 2.45 0.22 2.23 0.20

52D 290 2.85 0.22 2.83 0.19
21D 103 2.59 0.23 2.36 0.20 53D 291 2,74 0.22 2.52 0.20
22D 104 2.24 0.21 2.03 0.19 53D 314 2.72 0.21 2.51 0.19
2oD 113 2.75 0.24 2.51 0,22 54D 315 2.80 0.24 2.56 0.20
23D 114 2.53 0.21 2,32 0.19 54D 342 2.94 0.22 2.72 0.19
23D 134 2.82 0.23 2.39 .20

55D 343 2.74 0.20 2.54 0.19
24AE 135 0.22 0.21 0.01 0.20 asD 358 3.01 0.24 2.77 0.21
HD 136 2.12 0.20 1.92 0.19 58AE 359 0.28 0.21 0.07 0.20
24D 157 2.67 D.48 2,19 0.41 56D 360 2.82 0.24 2.58 0,22
250 158 2,32 0.32 2.00 0.25 56D 385 2,78 0.30 2.58 0.25
25D 165 2.34 0.27 2.07 0.25

57D 386 2.09 0.24 2.45 0.21
36D 166 2,33 0.25 2.06 0.24 57D 192 2.75 0.21 2.54 0.19

2. Index Camera No. D43:

Terrain and limiting Dmin and Dmax values
together with gross fog readings were made
with a Macbeth Quantal.og Densitometer, Model
EP 1000 and an ET 20 attachment witha 0.5 mm
aperture. All readings inciude gross fog.
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; DO FQREIGHLDISSEM
B ' . 4
Index Camera No. D43
. TERRAIN ' LIMITING Groas
Pass came Fo
l Dmax Dmin l Delta Dmax J Dmin J Delts &
3 01D 1 NR NR NR 1.68 0.21 L.47 0.12
01D 2 NR NR NR 1.72 0.17 1.55 0.12
3 02D 3 NR NE NR 1.70 0.83 1.07 0.12
02D 11 145 0.49 0.96 1.45 0.14 1.31 0.10
06D 12 0.74 0.16 0.58 1.60 0.16 1.44 0.09
4 06D 29 0.84 0.22 0.62 1.98 0.2 1.76 0.10
| 07D 30 0.72 0.25 0.47 1.95 0.25 1.70 0.10
07D 55 1.17 0.27 0.80 2.04 0.22 1.82 0.10
0BAE 56 NR NR NR 0.11 0.10 0.01 0.10
0SAE 57 NR NR NR 0.11 0.10 0,01 0.10
09D 58 0.58 0.44 0.14 1.82 0.30 1.52 0.10
09D 5 0.75 0.40 0.35 1.79 0.20 1.59 0.10
- 20D 76 0.68 0.19 0.49 1.49 0.15 1,32 0.10
. 20D 83 0.82 0.15 0.67 1.34 0.15 1.19 0.10
- 21D 84 0.58 0.17 0.41 1.97 0.17 1,80 0.10
21D 103 1.07 0.24 0.83 2.10 0.11 1.9 0.09
22D 104 0.70 0.18 0.52 1.56 0.17 1.39 0.10
20D 113 1.88 0.29 1.59 1.92 0.25 1.87 0.10
23D 114 0.68 0.36 0.32 1.79 0.20 1.59 0.10
23D 134 1.82 0.23 1.59 2.07 0.21 1.86 0.08
R 24AE 135 NR NR NR 0.10 0.08 0.02 0.08
24D 136 0,58 0.31 0.27 2.05 0.17 1.88 0.08
24D 157 1.24 0.50 0.74 1.90 0.14 1.76 0.10
25D 158 0.80 0,22 0.58 2.08 0.22 1.84 0.11 .
asp 165 0.91 0.18 0.75 1.97 0.18 1.81 0.08
36D 166 1.55 0.17 1.38 1.80 0.13 1.47 0.08
3 38D 181 NR NR NE 1.76 0.11 1.65 0.06
31D 182 0.78 0.22 0.58 1.82 0.21 1.41 0.08
31D 205 0.58 0.22 0.38 1.87 0.20 1.67 0.08
35D 206 0.60 0.27 0.33 2.07 0.17 1.90 0.08
38D 232 0.84 0.22 0.82 1.90 0.21 1.69 0.08
39D 233 0.98 0.10 0.86 1.67 0.10 1.57 0.08
39D 237 0.68 0.1% 0.51 1.93 0.15 1.78 0.08
40AE 238 NE NR NR 0.09 0.08 0.01 0.08
40D 239 0.64 0.15 0.40 1.77 0.15 1.62 0.08
40D 255 1.87 0.15 1.72 2.02 0.15 1.87 0.08
41D 256 NR NR NR 1.71 0.18 1.58 0.10
41D 262 1.02 0.35 0.67 1.78 0.33 1.43 0.09
49D 263 0.76 0.20 0.56 1.75 0.18 1.5¢ 0.08
52D 264 1.42 0.60 0.82 1.70 0.37 1,33 0.08
53D 290 NR NR NR 1.64 0.13 1.51 0.08
53D 291 0.7 0.13 0.58 1.868 0.13 1.73 " 0.09
53D 314 0.90 0.23 0.67 2.06 0.23 1.83 0.08
54D 315 0.76 0.22 0.54 2.00 0.15 1.85 0.08
54D 342 0.72 0.44 0.28 1.17 0.26 1.51 0.08
53D 343 NR NR NR R 0.81 0.91 0.08
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' Index Camera No D43 (Continued)
ERRAIN LIMITING
Pass Frame T G;oss I
Dmax Dmin Delta Dmeax Dmin Delta o
55D 358 1.17 0.50 0.87 191 0.13 1.78 0.08
56AE 359 NR NR NR 0.10 0,08 0.02 (.08
56D 360 1.56 0.12 1.44 1.72 0.12 1.80 0.08 |
56D 385 1.88 0.17 1.21 2.04 0.12 1.92 0.08
57D 386 0.88 0.45 0.23 1,86 0.17 1.69 0.08
57D 292 0.72 0.16 0.56 1.87 0.16 171 0.09 l
NOTE: NR denotes no reading.
3. Stellar Camera No. D54: I
Density readings were taken using a Mac-
beth QuantalLog Densitometer, Model EP 1000
and an ET 20arttachment with a 0.5 mm aperture. I
All readings include gross fog,
Stellar Camera No. D34
Gross Gross l
Pass | Frame | Dmax | Dmin | Delta Fog Pass Frame | Dmax | Dmin | Delta Fog
65D t 3.63  LI7 1.86 0.24 88D 132 3.87 245 1.42 0.32
65D 3 3.42 0.47 2.95 0.27 88D 128 3.59 0.87 2.72 0.34
65D 4 3.36¢  0.67 1.69 0.26
68D 10 3.59 0.54 2.75 0.30 90D 140 3.38 0.85 2.53 0.35
68D 11 3.49 0.65 2.54 0.25 50D 148 3.82 2.03 1.79 0.26
99D 149 3.82 1,07 2.75 0.29 l
§9D 23 0.56  0.25 0.31 0.25 99D 160 3.5 Q.72 2.84 0.26
70D 24 3.56 1.34 2.22 0.28 101D 161 3.53 0.80 2.73 0.28
70D 39 0.65 0.27 0.38 0.25
T1AE 40 0.44 0,32 0.12 0.32 101D 187 3.78 1.22 2.58 0,28
TI1AE 41 0.45 0.34 0.11 0.32 102D 188 3.64 1.02 2.82 0.28
102D 230 3.41 0,72 2,69 0.24
71D 42 3.50  0.88 2.62 0.25 103AE 231 0.28 0.24 0.04 0.24
71D 52 3.52 0.85 2.64 0.33 103D 232 3.53 1,07 2.46 0.23
72D 53 3.56 0.94 2.64 0.27
72D 70 0.65 0.33 0.32 0.32 103D 262 3.72 1.52 2.20 0.31
73D 1 3,63 1.23 2,40 0.42 104D 243 378 0.96 2.82 0.32
104D 273 3.64 0.57 3.07 0.2¢
73D 7 3,51 218 1.2 0.29 115D 274 3,57  0.68 2.89 0.23 '
52D - 78 3.57 3.51 0.06 0.77 115D 298 3.7 0.76 2.95 0.23
62D 63 .78 121 2.57 0.29
63D 54 3.52 080 272 0.2 116D 299 3.85  0.72 2.83 0.23
83D &R 3.54 0.7k 2.76 0.28 116D 324 3.45 0.42 3.03 0.24
117D 325 3.42 0.86 2.76 0.25
£5D 59 3.67 136 231 0.35 117D 344 3.60  1.28 2.41 0.24 i
630D 100 0.62 . 0.34 0.45 0.33 118D 345 3.87 3.43 0.44 0.25
RED 101 3,51 0,70 2,81 0.27 . '
86D 122 3.72 1.42 2,30 0.258 118D 385 3.57 0.58 2.90 0.23
8TAE 123 1.44 0.25 1.19 0.25 119AE 386 0.25 0.23 0.02 0.23 i
119D 387 3.59 0.75 2.84 0.22 *
67AE 124 0.32 0.28 0.04 0.27 119D 413 3.45 0.55 2.90 0.23
47D 125 3.49 0.65 2.8l 0.29 120D 414 3.46 0.49 2.97 0.22 '
&7D 131 3.85 126 2,37 0,34 120D * 428 349 053 2.96 0.23
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4. Index Camera No, D54:

Terrain and limiting Dmin and Dmax values
together with gross fog readings were made
with a Macbeth QuantaLog Densitometer, Model
EP 1000 and an ET 20 attachment witha 0.5 mm
aperture. All readings include gross fog.

index Camera No. D54

‘ TERRAIN . LIMITING Gross
Pass Frame - - Fo
Dmax Dmin Delta Dmax Dmin Delta L4
85D 1 NR NR NR 1.82 0.00 1.53 0.09
85D 3 NR NR NR 1.92 0.15 1.77 0.11
88D 4 0.72 0.36 0.36 1.94 0.21 1.73 0.10
- 68D 10 0.74 0.25 0.50 1.92 0.24 1.68 0.12
49D 11 0.57 0.32 0.25 1.93 0.22 1.71 0.14
-
i 88D 23 NR NR NR 1.80 0.28 1.54 0.10
e 70D 24 0.74 0.51 0.43 193 0.20 1.73 0.11
70D 38 177 0.52 1.45 1.09 0.18 1.83 0.09
TIAE 40 NR NR NR 0.15 0.11 0.04 0.10
71AE 1 NR NR NR 0.11 0,10 0.01 0.10
71D 42 0.70 0.14 0.58 1.32 0.14 1.18 0.10
71D 52 1.22 0.31 0.91 1.84 0.27 1.57 0.10
72D 53 0.85 0.20 0.45 1.80 0.20 1,60 0.11
o 72D 70 0.47 0,22 0.25 2.49 0.12 2.30 0.10
% 73D 71 0.54 0.36 0.18 1.84 0.27 1.57 0.10
73D 77 0.81 0.27 0.54 1.82 0,28 1.58 0.12
82D 78 NR NR NR 1.73 0.35 1.38 0.10
82D 83 NR NR NR 1.75 0.49 1.28 0.09
83D 84 NR NR NR 1.88 0.51 1.37 0,11
- 83D 88 0.77 0.44 0.38 1,82 0.17 1.85 0.10
85D 89 0.52 0.36 0.16 1.87 0.21 1.86 0.11
85D 100 1.88 0.30 1.58 1.85 0.22 143 0.11
86D 101 0.64 0.18 0.46 1.82 0.16 1.76 0.10
86D 122 1.87 0.30 1.57 1,92 0.30 1.62 0.10
L 8TAE 128 NR NR NR 0.11 0.10 0.01 0.10
STAE 124 NR NR NR 0.12 0.10 0.02 0.10
87D 125 0.75 0.14 0.61 1.48 0.14 1.34 0.10
&7 181 0.76 0.13 0.63 1,98 0,13 1.85 0.1t
. 86D 132 0.69 0.21 0.48 1.46 0.21 1.25 0.10
6D 139 0.88 0,22 0.66 1.87 0.22 1.85 0.10
96D 140 0,72 0.18 0.54 1.72 0.12 1.80 0.10
98D 148 NR NR NR 1.80 0.21 1.59 0.10
95D 149 0.42 0.18 0.24 1.81 0.18 1.63 0.10
99D 160 NR NR NR 1.35 0.14 1.21 0.10
101D 161 0.64 0,22 0.42 1.85 0.22 1.83 . 0.10
501D 187 0.92 0.24 0.68 1.98 0.27 1.71 0.10
103D 188 NR NR NR 1.86 0.26 1.40 0.10
102D 210 1.74 0,21 1.53 1.74 0.21 1.53 0,09
103AE 231 NR NR NR 0.10 0.09 0.01 0.09
103D 232 NR NR' NR ’ 1.75 0.59 1.17 0.09
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b DD READ I EEEM
|
index Camera No D54 (Continued)
TERRAIN LIMITING
Pass Frame G;O 38 1
. Dmax Dinin Delta Dmax Dmin Delta og
) 103D 262 DOUBLE EXPOSURE AT 0.51 1.88 0.10
104D 263 0.60 0.23 0.87 1.57 0.12 1.45 0.09 |
104D 273 0.92 0.21 0.71 1.97 0.15 1.82 0.09 :
115D 274 NR NR NR 1.66 0.27 1.38 0.10 ’
115D 298 NR NR NR 1.82 0.12 1.70 0,09
i
116D 299 1.06 0.18 0.92 2.02 0.15 1.87 0.10 i
116D 324 0.74 0.17 0.57 1.468 0.11 1.35 .08
117D 325 0.65 0.15 0.50 1.67 0.15 1.52 0.09
117D 344 1.12 0.3% 0.77 1.92 0.32 1.60 0.09 ’
115D 345 NR NR NR 1.62 0.38 1,24 0.09
118D 383 1.16 0.30 0.86 1.18 0.30 0.86 0.09
E119A 386 NR NR NR 0,10 0.09 0.01 0.09
119D 387 NR NR NR 1.47 0.18 1.29 0.09
119D 413 1.08 0.40 0.66 1.04 0.28 1.71 0.09
120D 414 0.80 0.14 0.68 1.47 0.14 1.33 0.09
120D 428 1.04 0.30 0.74 2.04 0.15 1.89 0.09
NOTE: NR denotes no reading. l’
{
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 APPENDIX E  DENSITY CHARTS
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