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SYNOPSIS

Mission 1027 {(JX 27) was launched 9 Decenmber 1965. The cameras oper-

ated satisfactorily throughout the mission. However, telemetry in the

. early portion of the mission indicated an excessive consumption of vehicle
attitude control gas. A decision was then made to employ an emergency
mode of camera operation to attaln the maximm amount of photography in a
limited number of passes. The cameras were opersted in the northernmost
lgtitudes during low solar elevations, which resulted in less than optimum
exposure for portions of the mission. The control gas supply was ex-
hausted between camera operations of passes 15D and 16D, and subsequent
photography was unuseesble. The mission was aborted after one day's opera-
tion and the payload of Mission 1027-1 was recovered by air catch on 10
December 1965, The cameras were not activated for Mission 1027-2, but its
capsule was recovered by air catch on 11 December 1965. Both capsules were
recovered using the back-up emergency recovery system referred to as life-
voat. The second capsule contained the last few panoramic frames of Mis-
sion 1027-1 and the stellar/index preflight material of Mission 1027-2.
The mission consists of 16 photographic passes: 11 operational, 2 domestic,
1 combination (part operational and part domestic), and 2 engineering. The
stellar/index cemeras operated throughout this abbreviated mission, result-
ing in 284 titled frames per unit. The index camera photography is rated
es good and comparsblie to most recent index material. The stellar camersa
photography is rated as good and many star imsges sre detectable in each
frame. However, most star images are recorded as odd configurations rather
than point-type images. This condition mede data reduction diffieult, de-
creased data reliability, and added one day to the completion of the com-
putations. A number of spiral type plus density stresks, multidirectional
in pattern and varying in density, are present on approximetely 75 frames
oI the stellar photograrhy. The panoramic photography was acquired at solar
elevations ranging from 2 to 63 degrees. Clouds obecured 50 percent of the
terrein covered in Mission 1027-1. An MIP rating of 85 was assigned to
this mission.
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GENERAL FLIGHT DATA

1. Leunch and Recovery Dates

Launch Date, Mission 1027 9 December 1965
Recovery Date, Mission 1027-1 10 December 1965
Activation Date, Mission 1027-2 Not Attempted

Recovery Date, Mission 1027-2 11 December 1965

2. Orbital Paremeters (Actual)

Mission 1027-1

(Rev 9)
Period 90.T770 min
Perigee 97.400 nm
Apogee 240,900 m
Eccentricity : 0.019
Inclination Angle 80.050
Perigee Latitude 17.260°N

3. FPhotogravhic Overations

a. Pass Information
Mission 1027-1

Operational Passes 1%
Domestic Passes 2
Engineering Passes R
Domestic/Operational Passes 1
Total Photographic Passes 16
Recovery Revolution 17

¥Includes cut and wrap pess
**Includes one complete pass which was edited out

b. Film Footage/Frame Totals
Mission 1027-1

Fwd (Master) Aft (Slave)
Camers Camera
Footage Availatle 16,000 (Approx) 16,000 (Approx)
Processed Footage 5,718 5,658
Titled Frames _ 2,027 1,995
-2 -

Nandle Via

TarerREHLE

W Contrel System Oaly




bandis Vi TOP-SECRET-RUFF S

Jalaat-KELUOE
Centrol System Oniy .- NO-—FOREHGN-DISSEM

PART (. CAMERA OPERATIONS

1. Pwd-Looking (Master) Panoramic Camera No 164

The forward panoramic camera functioned properly on this mission.
There is no major detriment to the material from this camera. Minor
degradations include:

a. An area of fog, usually referred to as film transport, is pre-
sent on the first and last frame of most passes. A light leak in the
feit seal at the fwi instrument drum caused an area of fog near the
take-up end of the next-to-last frame of most camera operations. (Ex-
ample: Pass 1D, frame 12). Although the faulty seal permits contin-
uous transmission of light, it is not sufficient to cause any measura-
ble degree of fogging except during camers-off periods, when the light
strikes the above described area of the stationary film for an ex-
tended time. A band of fog, 2.0 inches wide, extends from edge to
edge of the film on frames 8 and 10 of pass 16D. These possibly oc-
curred during the cut and wrap sequence.

b. The emudsion is scratched along both edges between the format
ané tie edge of the Film. These are camera-induced "rail" seratches.
Additional camera-induced emulsion seratches are located in the format
adjacent to the cemera number on most frames. Freme 10 of pass 1€D
is cut through during the cut and wrap sequence of Mission 1027-1. On
pass 16D, frame 9 contains several minor emulsion scratches and short
irregulsr plus dersity streaks associated with the recovery operation.

c. Static caused intermittent dendritic-type fog slong the fre-
quency-mark edge of the film on pass 10D, along the camers number cize
of the £ilm on pass 13D, and along both edges on pass 11D.

2. Aft-Looking (Slave) Panoramic Camera No 163

The aft penoramic camers functioned properly on this mission. There
ie no mejor detriment tc the material from this caemera. Minor degrada-
tions include:

a. An area of fog, usually referred to as film transport, is pre-
sent on the first and last frame of most passes. A circular pattern
cf foz, approximately 1.0 inch in diameter, with a curved fog stresk
extending from it toward the supply end, is present on frame 1 of pass
1D and on frame 2 of most other passes (Exmmple: Pass 8D, frame 2).
This fog pattern remains inside the frequency-mark edge of the format,
but its location across the frame varies. However, close observation
rtlaces it at a fixed distance from the film rest position, which
varies from pass to pass according to the scan rete at shut down and
tius esrlains its varylng location.

- 3 -
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Indications are that this fog pattern occurred while the film was sta-

tionary between camera operations but before entering the platen area.
A light leak in the felt seal at the fwd camera drum caused a splash
type fog pattern on the third frame from the end of most passes (Ex-
ample: Pass 8D, frame 174). This same light leak produces simul-
taneocus fog on the next-to-last frame of the fwd material while the
film is stationary and adjacent to each other. The third frame from
end of most passes also contains a narrow fog streak perpendicular to
the film edges and a fog patch with an equipment (rolleigeshadow-
graph within it. The shadowgraph occurs when a roller shields the
film from the light leak (Example: Pass 8D, frame 174). Two narrow
diagonal fog streaks are present near the take-up end of the next-to-
last frame on most passes (Example: Pass 8D, frame 175).

b. The emulsion is scratched along both edges of the film. These

are camera-induced rail scratches. Additional emulsion scratches are
located in the format adjacent to the camers number on most frames.

Frame 9 of pass 16D was cut through during the cut and wrap sequence of

Mission 1C27-1. The remaining portion of the pass was returned in the
second capsule and & joining splice was made. Associated with the
recovery operation are several minor abrasions on pass 16D, frame 8.

¢. Static caused intermittent dendritic-type fog along both
edges on passes 11D, 13D, and 14D.

3. Fwd (Master) Horizon Cameras

The fwd horizon cameras were operational throughout the mission. The
exposure was adequate and the horizon images are good. The first 20 to 30
frames of eacl. pass appear underexposed due to the low solar elevation in
tne nerthernmost latitudes.

L, Aft (Slave) Horizon Cameras

The slave horizon cameras were operationsl throughout the mission.
Tne exposure was adequate and the horizon imeges are good. The emergency
mode of camera operation ermployed during the mission necessitated camera
operation at low solar elevations in the northernmost latitudes and caused
tre horizon Thnotosrarhy tu ve underexposed at the beginning of these
Tasses, :

{. Steller Carera Unit lo DTL/87/87 (Mission 1027-1)

The steller camera Junctioned properly throughout, recording 284
titled frames., The stellar Images appear in odd configurations rather

tiarn the normal point images. These configurations, possibly due to vehicle

rorturtgticne, cause much 4ifficulty in data reduction. There are at least
: car imaces in each Irare of stellar photography, but the lack of sharp
~tearie immc-es makes iderntification and placement in the stellar field ex-

_e..»
- r S 4 atat -1
remely difTicult.

-4 .
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The flare level on the material is low. Approximately 75 frames contein
spiral type plus density streaks. Most of these occur during the first 50
percent of the photography end are similar to those previously described
as images of jettisoned fuel. The last 2 stellar frames (correlating with
pass 16D} are grossly overexposed.

6. Stellar Cemera Unit No D68/74/83 (Mission 1027-2) |

The stellar csmers was activiated during Mission 1027-2 and only its
preflight material was returned in the second capsule.

7. Index Camera Unit No D71/87/87 (Mission 1027-1)

The index camera was operational throughout, recording 284 titled
frames. The exposure is good and the imagery is comparable to the index
material of recent missions in this series. BEdge fog occurs intermit-
tently slong the camera-oumber edge of the film, Minor static along the
non-camera-number edge of the film occurs intermittently throughout.

8., Index Camera Unit No D68/T4/83 (Mission 1027-2)

The index camera was not activated during Mission 1027-2. Therefore,
the preflight is the only index material recovered in the second capsule.

9. Associated Equirment

This equipment records part of the information required for correla~
tion end mensuration of the panoramic cameras. The following snomsalies
occurred in the operation of the associated equipment,

&+ The binary lamps were excellent. No problems were encount-
ered during the automatic machine readout of the binary block. The
binary block of fwi frame 217 on pass 13D was obscured by a manufac-
turer's splace and interpoletion was used to obtain its reading.

b. The aft cameras port horizon fiducial at the data block edge
of the formats varied in intensity and at times was not visible (Ex-
ample: Pass 7D). This is caused by £ilm or emlsiorn particles which
intermittently obstruct the light. Particles of this nature are a
camera characteristic, but are only considered a minor hazard.

c. The fwd cemers metered 8 cycles between successive S/I camera
operations instead of the correct 7 cycles on pass 5D, frames 22 and
30. Since there was no malfunction of either the S/I camera itself
or the related data recording on the panoramic cemeras, the anomaly

eppears to have originated in the stepper switch of the S/I pro-
grammer,
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d. The last frame of most panoramic camera aperations contains
an extra end-of-operation marker. At times it is imaged at the take-up
end of the first frame of the next cemera operstion.
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FIGURE 1. DESCRIPTION OF PHOTOGRAFHIC DATA

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

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

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

UNIVERSAL GRID COORDINATES: These coordinates are included to locate the
{llustrated photography within the panoramic format.

ENLARGEMENT FACTOR: The enlargement factor is included to indicate the
number of diameters the original material has been enlarged in the
photographic 1llustration.

GEOGRAPHIC COORDINATES: These coordinastes are included to indicate the
latitude and longitude of the panoramic format.

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

FITCH: Rotation of the cemers about its transverse axis. Using appropri-
ete seronautical terminology, positive readings indicate nose-up at-
titude and negative readings indicate nose-down attitude.

ROLL: Rotation of the camera about its longitudinal axis. Using appro-
priate aeronautical terminology, positive readings indicate left
wing-up attitude and negative readings indicate right wing-up atti-
tude.

YAW: Rotation of the camers about its vertical axis. Positive readings
indicate counter-clockwise rotation when viewing the ground nadir from
the vehicle mounted camers in-flight.

IOCAL SUI TIME: This time is included to present to the viewer a realistic
time of acquisition of the photography illustrated.

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

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

 EXPOSURE: The exposure 1s the duration of the photographic exposure expres-
sed in & fraction of & second and is computed from the scan rate and
slit width.

VEHICLE AZIMUTH: The clockwise measurement from true north to the longi-
tudinal axis of the vehlcle heading.
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TIGURE 2. STARBOARD (TAKE-UP) HORIZON PHOTOGRAPHE
FIGURE 3. PORT (SUPPLY) HORIZON PHOTOGRAPH

The following 2 photographs are examples of the horizon imemgery exposed
during the faillure of the asttitude control system.

NPIC K-0204 (2/40) NPIC K-0285 (2/88)

- 6 -
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FIGURES 2 & 3
CEBMETE o+ « « o o o » e o e o o 164

PASS & 4 ¢ o o ¢ o o « « . 16D

Frame. « o« « « o o o s « o« o +« « « 6 fwd

Date of Photography. « « . . . . . 10 Dec 65
Universal Grid Coordinates . « « . Not Applicable

Enlargement Factor . + + « « « » «» 3X

\\ /
j Approximate tight direction : Approximate scan direction
v on photogtaph on photograph

Apptoarrate tocation of pnotograph in format. Negative viewed with emuision side down.
. , § |

— - — =
T 1 6 j
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PART IL. FILM

1., Film Processing

This section provides evaluation of processing, density, contrast, and
special printing of the original negatives.

a., Infrared densitometry was used to determine the optirmum le-
vels of development for the panoramic records. The material exposed
in Mission 1027-1 required 2 processing level changes for the fwd-
looking panoramic camersa film and 10 changes for the aft-locking
panoramic camera film. The approxlimate percentage of imagery pro-
cessed at the different levels is as follows:

Mission 1027-1

Development Level Magter Slave
Primary 0.0 0.0
Full - 99.8 T9.1

Telemetry in the early portion of the mission indlcated an excessive
consumption of vehicle attitude control gas. Due to this condition,
a decision was made to employ an emergency mode of camera operation
to attain the maximm smount of photography in a limited mmber of
passes. Therefore, much of the photography was obtained during low
solar elevations, which resulted in less than optimm exposure in
the northermmost portions of the mission. The low solar elevations
also help to explain why the majority of the film was processed at
the full level of development. In general, the density of the pan-
oramic and index material is less than normal. The density of the
stellar record is adequate to determine the presence of stellar images.

b. Special printing was employed on 4 parts of the master pan-
oramic material and on 3 parts of the slave panoramic material. Spec-
ial printing is required when the range of the original negative is
such that 2 levels of printing duplicate positives is required to ob-
tain greater intelligence wvalue.

2. Film Degradations

The degradations to the original negative of this mlssion are similar
to those noted on prior missions. Rail scratches occur throughout. A
fine scratch is present along the format edge beneath the camera mmber
throughout. Minor abrasions occur on pass 16D, frames 9 fwd and 8 aft,
rrobably due to the cut and wrap sequence which cut through frames 10 fwid
and 9 aft,

- T -
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PART II. IMAGE QUALITY

1. Photogrsphic Interpretation SPI! Sultability

PI suitability is an assessment of the information content of photo-
graphic reconnaissance material and its interpretabllity. A number of
interrelated factors are involved, such as the quality of the photography,

" the extent of target coverage, scale, and weather limitations. However,
+he fundamental criterias for assigning & FI sultaebility rating may be re-
duced to (&) the scope of the photographic coverage (b) the degree to which
& photogrephic interpreter may extract useful and reliable information
from the meterial,

FI suitability ratings are categorized as Excellent, Good, Fair, Poor,
and Unuseable. These ratings refer to the overall interpretive value of
the photography cbtained fram & particular reconnalssence mission. Indivi-
dual targets may also be assigned PI suitability ratings. The standards
that determine assignment of the varlous ratings are:

Excellent: The photography is free of degradations by camera malfunc-
tions or processing faults and the weather condlitlions are favorable through-
out. The imagery contains, sharp, weli-defined edges and cormers with no
umisual distortions. Contrast is optimum and shadow detalls, as well as
details in the highlight areas, are readily detectable. Observation of
small objects end a high order of mensuration are made possible by the con-
sistently superior quality of the photography.

Good: The photography is relatively free of degradation or limiting
at:nosPheric conditions. Edges axd corners are well-defined. No wmisual
distortions are present. Detection and accurste mensuration of small ob-
Jects are feasible, but to a lesser degree than in material rated as Ex-
cellent.

Fair: Degradation is present and the aculty of the photography is
less than optimum. Edges end corners are not crisply defined and there 1is
loss of detail in shadow or highlight areas. Detection and identification
of small objects are possible but accuracy of mensuration is limited by
the fall-off in image quality and the less-than-optimum contrast prevails.

Poor: Camera-induced degradations or weather limitations severely
reduce the effectiveness of the photogrephy. Definition of edges and corn-
ers are not well defined. Only gross terrain features and culture may be
detected or ldentified and distortion of form may exist. Accurate mensura-
tion of even large objects is doubtful.

Unugeable: Degradation of photography completely precludes detection,
identif'ication, and mensuration of cultural details.
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2. PI Suitability, Mission 1027-1

Coverege of intelligence targets in Mission 1027 was limited by the
failure of the vehicle attitude ocontrol system, which caused a premature
termination of the mission. In the preliminary readout, only 46 targets
were observed. The interpretability of 20 of these targets was categorized
by the PI's as good or fair, and 26 were judged to be poor. The increased
ratio of targets rated poor was not caused by the attitude discrepancy,
but by weather conditions, obliguity, and low solar elevations.

It should be noted that the preliminary report represents the initial
scan results only, accomplished in a ghort time. The more detalled study
of the photography may develop additional information which may meke it
necessary to alter portions of the preliminary report.

-9 -
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3. Mission Informstion Potential (MIP)

The MIP is an arbitrary number, not limited by terminal values, which
is subjectively assigned to the panoramic photogrephy of a mission and
which compares it to the other missions. It i1s meant to be a measure of
the camera's maximm cepebility for recording information, discounting ad-
verse atmospheric conditions, minimum solar elevations, camera malfunction,
or other factors which reduce the guality of the photography.

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

photography.
Criteria for selection of the MIP frame:

8. Eliminate all portlons of the mission affected by systenm mal-
functions.

b. Select frames which are free of clouds or atmospheric atten-
uation.

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

d. Select frames that are in & continuous strip of approximately
10 cloud-free framee, csince cloud shadows from weather fronts are
cast for great distances. .

e. Determine from the horizon cameras that the panoramic photo-
graphy 1is not affected by apparent vehicle perturbations.

f. Select targets that are near the center of the format and on
fremes as close &s possibly to perigee for scale purposes and to
eliminate obliquity.

g. Select frames having near optimm solar elevation.

h. Select a high contrast target (prefersbly an airfield) and
coppare the target to a previous mission which has been given an MIP

rating.
L, MIP Rating, Mission 1027-1

Pass 6D, frame 127 fwd has been selected as the MIP frame for Mission
1027-1. It has been assigned an MIP rating of 85, The informetion poten-
tial of the area acquired by the aft camera (frame 131 aft) is salmost iden-
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tical tc this MIP frame.

Due to the failure of the attitude control system, the cameras were
not activated on Mission 1027-2. Therefore, no record wes obtained and no
MIP area was evailsble.

5. Resolution Target Analysis

No 3-bar ground target displays were covered on this mission.
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FIGURE 4. MIP SELECTION, MISSION 1027-1

FIGURE S. AFT PHOTOGRAPH COMPARED WITH THE MIP AREA,
MISSION 1027-1

The following vhotographs show the subtle difference between the
MIP frame (fwd photography) and the corresponding aft coverage.

NPIC K+8280 (2/08) NPIC K-8267 (2/88)
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~ FIGURE & FIGURE S
camera - L ] L] L] - . - L] L] » L] - V L] L] - - L] . 16]+ 163
PASS o ¢ o « + &+ o o o = o o o o s o o o« & 6D 6D
Frame [ ] L] - [ ] [ ] » . L) . L) » L] [ - [ ] » . - » 127 f\wd 131 ﬂft
Date of Photography. . . + + « « « « « « « 10 Dec 65 10 Dec 65
miversal Grid COOI‘dinatES . - - . » * . . h8 -6 - ll . 5 h2 - l - 12 * 0
Enlargement Factor . . .+ + + + o o 4 « « « 20X 20X
Geographic Coordinates . . « « « 4 « « « . 36-35N 101-U46E 36-36N 101-42E

Altitude {(feet). . + « + « ¢« ¢« « « » . « . 640,649 637,443

Camera: .
Pltch ¢ ¢ =« ¢« o ¢« 4 4 ¢« 2 ¢ ¢« ¢ + ¢ + ¢« « Not Determined Not Determined
Roll.: o ¢« = o o o « v o = = Not Determined Not Determined

Yaw o« o o o 4 o o o o o o o » « « «» Not Determined Not Determined

Local Sun THME .« + & & « « « « & = +» » « » 1312 1312
Solar Elevation. . . « « « « « o « o « &« . 289! 2808
Soler Azdmuth. + + « « ¢ + « &+ ¢ ¢« « « . . 201° 201°
Exposure {fractions of second) . . . . . . 1/261 1/3k9
Processing Level . . . . &+ & 4 o « &« & » « Full Full
Vehicle Azimuth. v + v v « o = « o o - » . 1TOPLT" 170°28

\\A : .
e Approximate flight diection Approximate scan direction
) on photograpn on photograph

Approxiate location of photograph in format. Negative viewed with emulsion side down.

— = . A == : ‘
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APPENDIX B. DENSITY READINGS

l., Stellar Material (Mission 1027-1

The following readings were made with a Macbeth Quantalog Densitometer,
Model EP 1000, fitted with an ET 20 attachment and an 0.5 millimeter aper-
ture. The readings were obtained at each camera on/off position.
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0.49

0,12 - 1.25 0.12 - 0,18 0.00 - 1.09 0.12 - 0.1k

0.15
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2. Index Material ‘!ﬂ.aaion 1021-12

The following readings were made with a Macbeth Quantalog Densito-
neter, Model EP 1000, fitted with an ET 20 attachment and an 0.5 milli-
meter aperature. The readings were cbtained at each camers on/off position.
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Terrain Dmin Range 0.70 - 0.05
Limiting Dmin Range 0.32 - 0.0k

Terrain Dmax Range 1.20 - 0.32
Limiting Dmax Range 1.90 - 0.0k

Average Limiting Dmin - 0.12

Average Limiting Dmax - 0.99
Average Gross Fog - 0.0k

Average Terrain Dmax - 0.67
Average Terrain Dmin - 0.23

- Denotes Not Readable
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tion in microns, the reciprocal of the 50 percent width in millimeters, and
the intersection point of the meodulation transfer curve and the aerial

image modulation curve.

The procedure used in the derivation of these values

is described in the SPFF Technical Report No. 101-31 (page 79-82). The
edge orientation angle is determined in the microdensitometer and is O de-
gree when the edge is parallel to the major axis of the film and 90 degrees

when the edge 1s perpendiculer to the major axis of the f£ilm.

The edge traces were made on the original negative of this mission.
The imasgery traced i1s contained in the frames considered to be typical of
the best in the mission.

2. Summary Table of Edge Traces

' 4
Trace Pass 6L o%n: ii'il;lead Fm}—;% ' MTF/ATM Edge
Number Frame In Microns | Width Intersect Orientation
1 06D/127F 10.8 92 82 142.8°
2 06D/ 12TF 12.9 7 110 132.2°
3 06D/127F 10.7 93 87 141 .9°
L 06D/127F 9.8 102 100 167.7°
5 06D/127F 11.3 88 87 167.2°
-21 -
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APPENDIX C. MICRODENSITOMETRY

1. Edge Spread Function .

The technique of obtaining the spread function from microdensitometer
edge traces is used as an objective measure of the image quality in mission
photography. The spread function curve represents & sumatlon of the
separate elements of the photographic system. By teking the Fourier Transform
of the spreed function, the modulation transfer function of the system may
be obtained.

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

The microdensitometric anmlysis of edges in the image requires that
the object edge fulfill the conditions of a unit step function, i.e., exist
for an apprecisble distance at a fixed brightness level and change sbrupt-
ly to a new level which exists for an appreciable distance. This require-
ment is usually achieved by rooftops of buildings in large-scale photo-
graphy and aircraft runways or taxiways in emall-scale photography.

The mission is examined to determine the MIP frame (Mission Informa-
tion Potential) which is & subjective selection of the best photography.
Straight edges in this imagery meeting the criteria of a step function for
a length of at least 120 microns are selected for scanning with the miero-
densitometer.

The micrcdensitumeter used for the traces in this report is located at
the SPFF facility. The location of the traces was directed by representa-
tives from NPIC at SPPF. The instrument is the Mann-Data Micro-Anslyzer
used with an effective slit of 1 micron by 80 microns. A scan speed of
0.05 mm/minute and a chart speed of L.l inches/minute was used for a re-
cording to specimen expansion of 2083:1. One inch on the recording
equals 12.2 microns on the specimen. The traces produced represent a plot
of deflection versus distance. The deflection of the pen 1s essentially
linesr with density and the horizontal lines on the chart mmbered 1 to T
equal O to 3.0 density. At the same time the traces were made, the elec-
tronic output signals from the instrment were digitized as density values
and recorded on paper tape for direct aenalysis by an IBM 1710 caomputer.

Iu the following table the following computer outputs are listed for
each edge traced: The 50 percent amplitude width of the Line Spread Func-
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APPENDIX D. CLOUD COVER ANALYSIS

1. Introduction

This study represents a statistical analysis of the cloud cover on
the photography of Mission 1027-1. The basis of this study is the cloud
cover data for each quarter segment of every individual frame of photog-
raphy. The data is obtained by analysts specifically trained in estimating
cloud cover by designated categories.

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

The occurrence of each cloud category within an operational pess is
expressed as 8 percentage of 100 and appears in Table 2. Each percentage
is & ratio of the number of occurrences of a given cloud cover category
to the total number of cloud observations in & photo pass. For example:
if the number of category 1 occurrences in a given pass is 200 out of a
total of 1000 (250 frames x L quarters), all categories combined, then
20 percent of the pass would be classed as category 1.

Also a cloud cover percentage per pass 1s included in the last
column of Table 2 under "Cloud Cover % Per Pass". This value is deter-
mined by the summation of the products of category percentage in each
pass and the mean cloud percentage for that category as established in
Teble 1. For example: 1f it is determined that the following percentages
exist in a given pass:

20% Category 1
15% Category 2
30% Category 3
25% Category 4
10% Category 5

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

0.20 x 5.0 = 1.00%
0.15 x 17.5 = 2.63%
0.30 x 38.0 = 11.4L0%
0.25 x 75.0 = 18.75%
0.10 x 100.0 =

10.
II3-?%
Hence, L43.8 percent of this pass is cloud covered.
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TABLE 1
CLOUD COVER CATEGORIES
CATEGORY PERCENT OF DESCRIPTION MEAN CLOUD
NUMBER CLOUD COVER PERCENTAGE
1 Less than 10% Clear 5%
2 10% - 25% Small scattered
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%
- 28 -
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2, Cloud Cover Data, Mission 1027-1

Pass Cloud Cover
Number 1 ) 3 L 5 4% Per Pass
5D 68.3 10.1 8.7 12.9 0.0 18.2
6D 38.8 L.2 7.7 33.4 15.9 46.6
7D 53.1 8.2 6.7 32.0 0.0 30.6
8D o 29.1 23,5  20.8 17.8 8.8 35,6
9D ' 28.5 11.3  23.8 3.2 2.2 40.3
10D Lb T 7.3 1.4 25.6 8.0 36.2
11D 35.1 8.4 16.6 29.7 10.2 k2.0
13D 0.1 2.2 12.9 77.3 7.5 70.8
14D 9.7 L.6 10.4 73.8 1.5 62.1
33.4% - 8.5% 13,7 37.9% 6.5% L3, 3w
*Average percentage by category for mission
*#Overall mission cloud cover percentages
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APPENDIX E. MISSION COVERAGE STATISTICS

1., Summary of Flaottable Photocraphic Coverage, Mission 1027-1

FOFWARD CAMERA AFT CAMERA TOTALS

Country Linear mm Square nm Linear nm Square nm Linear nm Souare nm
USSE L, oS0 686,896 4,132 700,672 9,182 1,397,568
Chins 2.0k 31£,372 2.0l9 316.372 L, oot £32,7he
Brazil 1,399 197,880 1,387 196,128 2,786 394,008
Per: 833 111,000 333 111,000 1,487 222,000
Kenyn L26 62,196 640 93,Lho 1,066 155,636
Mauritania Ln8 58,752 L6z 66,528 870 125,280
Tanganyika L2¢ 37,376 320 28,032 7h& 65,408
Libys 350 51,100 350 51,100 TOO 102,200
Egypt 307 22,792 307 22,792 61k Ls,58L
Indonesia 287 12,728 287 12,728 ST 25,456
Columbia 238 n,672 238 1,672 76 63,3hL
India 221 32,708 221 32,708 hi2 65,16
Saudia Arabia 18 10,952 184 13,616 368 24,568
Niger 175 25,550 175 25,550 350 51,100
Irni 135 2,01¢ 154 2,160 290 4,178
Moroceo 136 11,805 154 12,816 290 2k, 62k
Spanish Sahara 13% 19,58L 154 22,176 290 41,760
Mal: 13¢ 19,584 154 22,176 290 k1,760
Cuinea 136 19,58s 154 22,176 290 L1,760
Ivory Coast 137 17,854 154 22,176 290 Lo,032
Liberia 137 17,955 154 22,176 290 ho,032
CameToun 1l 20,736 1hh 20,736 288 41,4712
Talon of Central

African Fepublic 14 20,736 1hi 20,736 288 1,472
Oman 123 T,056 143 10,224 266 17,280
French Guiana 129 15,038 123 1k,308 252 29,346
Alaska 12h 23,808 12k 23,808 248 47,616
Ecuador ne9 17,612 119 17,612 238 35,224
Mongolis 90 15,840 3 22,236 221 18,076
Chad 1kl 20,735 T2 10,368 216 31,10%
Ethiopis 107 15,622 107 15,622 21b 31,24
“reenland 74 5,460 12k 13,468 198 18,928
Nertn ¥orea 147 =224 52 2,688 198 9,912
Nigeria -~z 10,37 2 10,368 1%L 20.73€
Iritisx .

Canercons T2 10,368 T2 10,368 1hk 20,736
Gabon b 10,368 T2 10,368 1l 20,73
North Vietnam 82 11,808 41 5,90k 123 17,712
Turkey %) 6,395 8 12,792 123 19,188
Isreel €1 -,202 61 7,252 122 1k, 504
Sulan 2l 3,140 £1 8,140 122 16,280
Algeria <8 8 LAR 58 8,68 116 16,936
Mozaztique 10 13,950 - - 107 10,950
Surinas L2 Toun L1 5,Lh0e 8L 11,24z
west T Lo P 22 3.606 N 10, 75¢
irance 3 A oI 1 2,688 52 8, 7tho
Tepal 20 2.0 25 3,700 L5 6,660
hetherlands 22 1.3 20 1,680 ho 3,360
Owitzerland 30 L, Okl - - 30 5,0k
Farama Islands 27 : LiL - - 25 Lhl
Loxemzurg " 1,3 2 286 10 1,632
XTA 1L,771 2.7 1.0L¢ 14,735 2,111,850 29,296 k,172,890
Jomtirental T -1 O, 3272 25,760 596 50,780
AT TRTAD 1,540 S 15,057 2,137,610 29,82 L, 223,470
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