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Mission 1019-1 (System No J-O4) wes launched 29 April 1965. Two per-
iods of photographic operstions (Missions 1019-1 and 1019-2) were executed
as programmed, but an error in the re-entry sequence prevented recovery of
the second film payload.

Mission 1019-1 (29 April-l May 1965) accomplished 48 photographic revo-
lutions, including 5 domestic and 5 engineering (dark-side) passes. The
peayload was recovered by air catch on 4 May. All cemeras functioned satis-
factorily throughout the mission. Telemetry indicated similer camers per-
formesnces in the second phase, snd it appears that only the re-entry se-
quence error prevented accomplishment of a successful 2-stage effort,

The panoramic records acquired in Mission 1019-1 were assigned & Mis-
sion Information Potential (MIP)} rating of 85. The photography is compar-
able to that achieved in Mission 1015, flown 19-30 December 196L. However,
the slave (AFT) panoramic record is degraded by the presence of small, out-
of-focus areas along the fiducial edge at both ends of the formats. A
gsimilar condition was reported in the evaluation of Mission 1015.

Clouds obscured 36 percent of the terrain covered in the mission.
Solar elevation data are not available at this time.

-1 -
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GENERAL FLIGHT DATA

Launch Date . 29 April 1965
Recovery Date L May 1965

Orbital Parameters

(Rev k1)
Period 91.069 Min
Perigee 99.772 nm
Apogee 259.83 mm
Eccentricity 0.C2211
Inclination Angle 85.03° N

Photographic Operations

Operational Passes 38
Domestic Passes 5
Engineering Passes 5
Recovery Revolutions 80
-2 -
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PART |. CAMERA OPERATION

1. Master (FWD) Panoramic Camera No 118:

The instrument was operational throughout the mission and camera-induced
film degradations consist primarily of various light-struck areas =zt the be-
ginning and end of each pass record. Their appearances on the film confzrm
to the following repetitive pattern:

(a) 1st frame: an equipment shadowgraph, not readily detectable in ail
passes.

(b) 5th-from-last frame: an edge-to-edge area of uniform fog, approxi-
mately 6 inches wide. This is reported to result from light passing through
the vehicle's ablative shield.

(c¢) Next-to-last frame: a small light trace of irregular configuratian,
generally found on the fiducial edge at the take-up end of the format. This
is the result of light passing through a drum leak and reflecting onto the
film from a high-finish thermal surface in the barrel of the camera.

(d) Last frame: An equipment shadowgraph, present in most passes. De-
gradation of imagery within the affected areas is not severe except in the
fifth-from-last frame where the uniform fogging occurs. The degree of de-
gradation depends on solar elevation and azlmuth and on the length of the
camera-off period following termination of a photographic pass.

Intermittent minus-density streaks are noted in passes 1D and 32D.
Their cause is unknown. Most of these streasks run roughly parallel to the
major film axis through (or near) the frame centers. Some of the streak
paths appear to colncide with field flattener movements, but others do not
as readily conform to a posslible relationship betweern the streaks and ac-
tion of the field flattener.

Continuous rail scratches are present on both film edges. Most frames
contain a group of short, fine, longitudinal emulsion scratches under the
camera number and similar heavier scratches that extend from the take-up of
the frame %o the vieinity of the camera number. Although the latter are more
prominent than have been cbserved in previous missions, degradation remains
slight. Both types of scratches are tentatively identified as scan head
roller scratches, caused during film transport as the scan arm returns to
its start position.

2. Slave (AFT) Panoramic Camera No 119:

The unit was operational throughout the mission, and the majority of
the camera-induced degradations are on the order of those noted in the fwd
panoramic record. The most notable exception is the reappearance of an

-3 -
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out-of-focus condition which has not been observed since Mission 1015. De-
tails of the more common light leaks, scratches, and so forth will be cited
after discussion of the focus anomaly.

The degraded areas are on the fiducial edge of the formats, in the
vieinity of the shrinkage markers at the take-up and supply ends of the
frames. Degradation is more consistent and prominent at take-up. However,
degradation at both ends of the formats is sometimes so subtle that detec-
tion is diffieult, particularly when the imagery in the affected area does
not contain sufficient culture for reference and comparison purpeses. The
size and contour of the out-of-focus areas vary but the estimated total
image degradation within the individual frames does not exceed 1 percent.
Obvicusly, however, the presence of a focus problem merits attention with-
out regard to the physical extent of the degradation. Precise determination
of the initial appearance of the out<of-focus condition in this mission was
hampered by cloud cover and/or lack of culture in the early photographiec
passes, but there is evidence that the anomaly already existed in pass 5D
and was possibly present as early as pass 2D.

Ixtensive investigation of previous mission records that ccntained
similar degradatiors, such as Missions 1004, 1007, 1010, 1011, and 1015,
indicates a possible relationship between format pitch (the alignment of the
individual formats relative to the major axis of the film) and the presence
of the out-of-focus condition. Apparently, pitch variations are a
significant factor. In addition, it eppears that a critical displacement
between the pitch of tne supply and teke-up format ends must occur ‘
in order to induce degradation.

s focus anomaly is detectable in the fwd panoramic record acquired in
this mission. The formet pitch measurements are relatively stable through-
sut the entire record, and the difference between the pitch measurement at
supply and pitch value at take-up of any individual frame seldom exceeds

10 inch. (Pitch is measured from the fiducial edge of the format to
the edre of the film, at points immediztely adjacent to and inboard of the
end shrinkage markers.)

The aft pitch measurements exhibit considerable instability, as does
the cdifferential between the supply and take-up ends of the formats. Sample
iizeh volues and pertinent comments follow:

- L.
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Average Pitch At Average Pitch At Average Differential (inches)
Pass Take-up (inches) Supply (inches) Comments
1D 0.245 0.255 0.01C  Imagery does not ter-
mit positive detec-
2D 0.235 0.2L45 0.010 tion of degradation,
5D 0.230 0.2L45 0.015 Small degradation at
take-up.
8o 0.230 0.24s5 0.015 Same as in 5D
9D 0.230 0.245 0.015 Same as in 5D and 8O.
13D 0.232 0.247 0.015 Degradation slightiy
larger.
19D 0.240 0.250 0.010 Degradation decreased.
21D 0.230 0.245 0.015 Degradation increased.
22D 0.232 0.247 0.015 Same as in 21D.
23D 0.230 0.247 0.017 . Degradation slightly
more prominent,
24D 0.235 0.252 0.017 Same as in 23D.
25D 0.242 0.253 0.011 No zpparent change.
30D 0.242 0.257 0.015 Small degradation de-
tectable both ends.
41D 0.237 0.257 0.020 Degradation more pro-
nounced at supply.
57D 0.240 0.255 0.015 Degradation at take-up
much increased, extends
approximately 4 inches
along format edge and
intrudes 1 inch into
format at maximum pen-
etration peint.
62D 0.245 0.257 0.012 Degradation reverts to
previous small extent.
63D 0.242 0.255 0.013 No apparent change at
take-up or supply.
-5 -
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Certain conclusions may be drawn from the above tabulations and com-
ments but caution is advised. The pitch measurements were obtained with a
7% monocular fitted with a 0.005 inch reticle. In addition to the obvious
limitations of the instrument itself, there is the possibility of human
error in taking off the values. Furthermore, it is difficult to detect the
presence of degradation and even more difficult to assess its extend where
no culture or prominent terrain features are imaged. Bearing these factors
in mind, the following conclusicns are offered:

(a) There is a critical displacement ratio (pitch at take-up versus
pitch at supply) which must be attained in order to induce a detectable out-
of-focus condition. Maximum degradation in this mission is observed in pass
57D (which, coincidentally, contains a high culture content) and the pitch
readings at take-up averaged 0.240 inch while the supply pitch values aver-
aged 0.255 inch. Although the differential between take-up and supply
(0.015 inch) is present in other passes, in no other case is the degradation
observed to be as extensive.

(b) The differential between the 2 ends of the format is also a potent
factor. Refer to pass 41D, where the difference is 0.020 inch and degrada-
tion 1s not only readily detectable at both ends but now appears to be more
prominent at supply.

(e¢) Finally, it appears that pitch displacement ratio and pitch differ-
ential must combine in a critical relationship of values in order to induce
maximum degradation. A shift in this relationship will alter the degree and
even the location of the out-of-focus condition within s frame.

The aft panoramic record contains a number of light-struck areas similar
tZ those present in the fwd material. However, the repetition pattern dif-
fers slightly:

(a) lst frame: an equipment shadowgraph appears in a few passes.

(b) 6th-from-last frame: an edge-to-edge area of uniform fog, approxi-
mntely € inches wide,

{c) 2nd/3rd-fr3m-last frames: a light trace between the frames which
mzy skift into the supply end of the 2rd-from-last frame or to take-up of
tie 2nd-from-iast freme. An equipment shadowgraph occasionally sppears in
<he 2nd-from-last frame.

traume: 2r enuitment shadowgraph is present in a number of
bor-i1yre 117nt Trace is detectable in a few passes,

e onrme comers-induced ceratches noted in the fwd panoramic record are
precent ln e ofT moterizl., A continuous plus-density streak runs through
“he trame-centers i oross LDL Minus-density sireaks are intermittent and few.

-6 -
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Transverse banding is detectable in pass 24D and becomes progressively zrent-
er in subsequent passes. As in previous missions, the banding is most z

mirent at the start of the scan action and is derived from non-linear mawve-
mer.t of the scan head with relation to the film., Degradation is not cevere.

3, Master (FWD) Horizon Cameras:

The port (supply) and starboard (take-up) horizon cameras were opera-
tional throughout the mission. Exposure was adegquate except where low solar
elevations precluded effective horizon photography. Image quality is goczad.

4. Slave (AFT) Horizon Cameras:

The port (take-up) and starboard (supply) horizon cameras functicned
sgtisfactorily. Exposure was adequate except where low solar elevations
prevailed. Image guality is similar to that obtained with the master hori-
zon cameras.

5. Stellar Camera NHo 35:

_ The instrument performed without malfunction and produced good-guality
images. All of the stellar frames were used to advantage in the wvehicle
attitude analysis. It is believed that the attitude values obtained from
each frame are correct. As a matter of interest, it is noted that the
horizon reduced values do not square with the stellar reductions. With ref-
erence to roll, for example, the horizon reductions indicate twice as much
roll {in terms of actual minutes of arc) as the stellar reductions reveal.

The geometric distribution of the stellar images {approximately 20 read-
ily identifiable stars) is good. Images are detectable even in the format
areas degraded by earth albedo. Albedo degradation, incidentaly, appears to
be of less magnitude than in most previous missions.

Approximately 25 frames contain stellar images which are distorted to
some degree. The factors which contribute to the distortions (streaking,
elongation, and so forth) are not precisely known, but it is currently felt
that timing conditions in the panoramic cameras and monoscopic operations in
certain circumstances are involved.

6. Index Camera No D35:

The unit was operational throughout the mission and produced good-
guality photography, perhaps the best obtained to date.

7. Associated Equipment:

The binary data block failed to record on 6 frames, as follows:

- 7T =
' TOP-SECRET
CORONA



Pass
Pass
Pass
Pass
Pass
Pass

CORONA

HIO-LOREICH-DIGEEN

8D, frame 31 (fwd)

21D, frame
30D, frame
68D, frame
72D, frame
74D, frame

105 {fwd)
17 (fwd)
15 (aft)
70 (aft)
12 (aft)

In addition, the uniform fog present in certain frames of the panoramic

photography (See Items 1 and 2 of this part) caused the dot reader to make
erronecus interpretations of the binary data a number of times during the
binary readout.

The frequency marks are flared, but the marks and attendant reflected
images are recorded outside of the formats, However, intensity of the marks
is not consistent, and they often range from underexposed to adeguately ex-
posed within a pass.
horizon format fiducials are slightly flared throughout the fwd panoramic
One of the horizon fiducials is similarly affected in the aft
panoramic record (the fiducial adjacent to the panoramic frames in the star-
board horizon formats). The camera number is slightly flared, and the adja-
cent binary index lamp is considerably bloomed.,

material.

The end-of-pass markers are heavily overexposed. The

-8 -
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PART Il. FILM

1. Film Footage/Frame Totals:

The film footage/frame totals for Mission 1019-1 are as follows:

Master (FWD) Panoramic Camera 7,25k ££/2,829 frames
Slave (AFT) Panoramic Camera 7,842 £t/2,779 frames
Stellar Camera sk £t/ LOL frames
Index Camera 90 ft/ LOL frames

Total Panoramic Footage/Frames 15,090 ft/5,203 frames

(Note: All footage figures are process machine footages.)

2. ¥ilm Processing:

This section provides evaluation of processing, density, contrast.
and physical condition of the original negatives. Processing data are
abstracted from records maintsined by the processing contractor.
Evaluation of exposure and physical condition of the film are accom-
plished by on-site inspection of the negative material as it is made
available for breakdown and titling. A final, more thorough examination
of the original negative is conducted by photographic analysts at a
lster dzte.

In general, most of the photography obtained in this mission
received adenuate exposure. However, low solar elevations and/or
variations in terrain reflectivity caused some departures from normal.
Densities range from thin (in photography acquired at low solar
elevations) to heavy. The majority of the density values (approximately
50 percent) fall in the medium category. Similarly, most of the
photography contains medium-contrast imsgery.

The following development levels were employed in processing the film:

Master Slave
Primary 229, 26%
Intermediate 32% 55%
Full héd 19%
-9 -
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Sixty-four processing level changes were required for the master
(fwd) penoramic record and Ll changes for the slave (aft) material.
Three parts required special printing.

3. Physical Film Degradations:

Pass 5D, frame 112 (fwd) contains numerous transverse emulsion
scratches. Similar, heavier scratches are present in pass 23D, frame
45 (fwd) near frame-center. 1In pass 21D {fwd), frames 20-137 are
degraded by numerous, small longitudinal emulsion sceratches. Continuous
heavy, parallel base scratches are present in pass 41D, frames 46-50 (aft).

4. TFilm Processing Curves:

The following graphs are reproductions of the film processing
curves provided by the processing contractor for Mission 1019-1.

- 10 -
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PART W, IMAGE QUALITY

1. Definition of Photographic Interpretation (PI) 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, and weather limitations. How-
ever, the criteria for assigning s PI 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 relisble informstion
from the material.

PI suitability ratings are categorized as Excellent, Good, Fair,
Poor, and Unussble. These ratings refer to the overall interpretive
value of the photography obtained from e particular reconnaissance
mission. Individual targets may alsc be assigned PI suitability ratings
if that is necessary or desirable. The standards that determine assign-
ment of the varicus ratings are as follows:

Excellent: The cthotography is free of degredation by camera msl-
functions or processing faults and weather conditions are favorable
throughout. The imagery contalns sharp, well-defined edges and cormers,
with no unusual distortions. Contrast is optimal and shadow details,
as well as details in the highlight areas, are readily detectable.
Observation of small cbjects and a high order of mensuration are made
possible by the consistently superior quality of the photography.

Good: The photography is relatively free of degradations and limit-
ing weather conditions. Edges and corners of objects are well-defined.
No unusual distortions are present. Detection and accurate mensuration
of small objects is feasible, but to a lesser degree than in material
rated as "Excellent."

Fair: Degradation is minimal but the aculty of the photography is
less than optimal. 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 small objects is possible but accuracy of mensuration
is reduced by the less-than-optimum contrast that prevails.

- 16 -
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Poor: Camersa-induced degradations and/or weather limitations severely
reduce the quality of the photography. Definition of edges snd corners
is not sharp. Only gross terrain features and culture may bte detected
or identified and distortion of form may exist. Accurate mensuration of
even large objects is doubtful.

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

2., PI Suitability, Mission 1019-1:

The PI suitability of Mission 1019-l ranges from fuir to gosd. The
photographic coverage affords observation of 71 targets. A few of the
coverage highlights reported in the preliminary readout are:

(a) Possible new electronics facility under construction at a
nuclear weapons proving ground.

(b) Identification of 2 new fixed field missile sites.
{¢) New identification of a probable missile training site.
(d) Confirmation of a previously suspect nuclear weapons storage area.

Interpretation of approximately 30 percent of the targets was
hampered by unfavorable atmospheric conditions in the target areas. ILow
contrast and/or obliquity further couplicated observation in a number
of cases. Cloud reflectance stresking is detectable in portions of the
photography, but the attendant degradation is not significant. (This
anomaly was discussed in some detail in the report on Mission 1015.)

The initial scan of the mission record was performed in a
relatively short time, without the aid of the precise analytical and
mensuration instruments normally employed. Continued study of the
film may reveal additional turgets and may alter some of the information
obtained during the initial interpretation phase.

- 17 -
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3. Definition of Mission Information Potential (MIP):

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

The MIP is based on the best photography found in a mission, even
theugh the photography may be limited to a few frames. Since these
frames are considered to be the best in the mission, they do not indi-
cate the overall success, average quality, or general interpretability
of the photography.

Criteria for selection of the MIP frame:

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

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

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

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

e. Determine from the horizon cameras that the panorsmic
photography is not affected by apparent vehicle perturbations.

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

g. Select frames having near optimum solar elevation.

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

L. MIP, Mission 1019-1:

- 18 -
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Based on the foregoing criteria, the airfield near frame-center
of frame 14 in pass S7D (fwd) is selected as the MIP example for this
mission and is assigned a rating of 85. 1In general, the photographic
quality of the master (fwd) panoramic record is Jjudged to be slightly
better than that of the slave material but the difference is neither
consistent nor uniform when evaluated on a frame-for-frame basis. The
overall gquality of the panoramic records is considered comparable to
Mission 1015, 19-30 December 196L.
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4., DEFINITION OF PANORAMIC CAMERA FORMAT CALIERATIONS

Measurements are made with respect to collimator targets fixed
with respect to the mechanical interface between the total payload
assembly and the orbitel vehicle.

Two sets, of 3 targets each, are aligned to be coplanar within
+5 seconds of arc so positioned as to form an angle of -15.00 degrees
+5 seconds to the mechanical interface for master cemera calibrations
and an angle of +15.00 degrees +5 seconds to the mechanical
interface for slave camera calibrations.

A. Target 1. of each set is imaged on the terrain formsat.

B. The second and third targets of each set are at angles of
75.00 degrees +5 seconds from target 1 and are imaged on the horizon
formats.

The indicated center of format for the pancramic cameras is given
by the intersection of e line through the center of mass of the
central shrinkage marker drawn normal to the edge of format contsining
the shrinkage marker and & line parellel to the same edge located at
a position half-way between the format edges.

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

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

Xs, Ys and Xt, Yt are the offsets of targets 2 and 3 from the
indicated principal points of the supply and take-up horizon cameras
respectively.

The indicated flight direction is the direction of vehicle
travel during orbit. The forward edge of format is the edge opposite
the shrinksge markers for the slave camera.

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

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

- 24 -
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Measurement of the angle between the indicated axis or tne
panoremic cameras and the line of intersection of the plane defined
in Paragraph 2 on the format is obtained from the orfset dimensions
Dmx znd Dmy of target-1 for each camers.

Measurement of the angle between the indicated axis of the
horizon cameras an¢ the line of intersection of the plane defined
in Pesragraph 2 on the format is made by measuring the scan direction
offset of the targets defined in Paragraph 2B at a fixed distance
from the target center in the Y direction. Dimensions Dtx, Dty,
Dsx, and Lsy are the offsets of these measurements.
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6. HORIZON LENS SETTINGS
(Viewed from top of vehicle in fiight)

Forward
Camera No, 118
Port Supply
Horizon Exposure
Time 1/100 Sec.
Starboard Take-Up
Horizon Exposure Aperture 6.8
Time 1/100 Sec
Aperture 8.0

O O /Aft Camera No. 119

Starboard Supply

Hotizon Exposure
Time 1/100 Sec o /:z@lzTakg-Up
Aperture 8,0 O _ 0fizon Exposure
) Time 1/100 Sec.

Aperture f6.8
l - FLIGHT DIRECTION

CORONA
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APPENDIX B. DENSITY READINGS

The following Steller/Index density readings were made with a
Macbeth Quantalog Densitometer, Model EP 1000, fitted with an ET
20 attachment and an 0.5 millimeter aperture. The readings were
obtained at each camera on-off position.
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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 messure of
the image quality in mission photography. The spread function curve
represents a summotion of the separate elements of the photographic
system. By taking the Fourier Transform of the spread 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
ty measuring its width at 50 percent amplitude. This width is
expressed as a micron distance in image space and may bte converted to
a distance on the ground. On domestic passes, where 3-bar resolution
targets have been available the ground distance determined from edge
trace analysis and from the targets has been found to be comparable.

The microdensitometric analysis of edges in the image requires
that the object edge fulfill the conditionsg of a unit step function,
i.e., exist for an appreciable distance at a fixed brightness level
and change abruptly to a new level which exists for an appreciable
distance. This requirement is usually achieved bty rocf-ops of
buildings in large-scale photography, and aircraft runwsys or taxiways
in small ~sc¢ale photography.

The mission is examined to determine the MIP frame (Mission
Information Potentisl), which is a subjective selection of the best
photography. Straight edges in this imagery meeting the criteria of
a step function for a length of at least 120 microns are selected
for scanning with the microdensitometer.

The microdenzitiucter uced for the iraces in this report is
located at an Air Force facility. The location of the traces was
directed by reprecentatives from NPIC with the Air Force. The
instrument is the Marn-Data Miero-Analyzer used with an effective
slit of 1 micron ty 80 microns. A scan speed of 0.05 millimeter/
minute and a chart speed of 4 inches/minute was used for a recording
to specimen expansion of 2032:1. One inch on the recording equals
12.5 microng on the specimen. The traces produced represent a
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plot of deflection versus distance. The deflection of the pen is
essentially linear with density and the horizontal lines on the
chart numbered 1 to 7 equal O to 3.0 density.

At the same time the traces were made, the electronic output
signals from the instrument were digitized as density values and
recorded on paper tape for direct analysis by an IBM 1710 computer. —
Three outputs from the computer are shown in the Summary Table
of Edge Traces on page 36: the width of the Line Spread Function
st 50 percent maximum amplitude, the MIF/AIM intersect point, and
the Machine RES. The procedure involved in the derivation of these
values in the IBM 1710 computer is described in the Air Force
Technical Report No 101-31 (Page 79-82). The following table is
a summary of the determinations made from edge traces of the originsl
negative. The imggery traced 1s contained in the frame considered to
be typical of the best in this mission.
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APPENDIX D. CLBUD COVER ANALYSIS

l.- Introduction:

T™is study represents a statisticsl analysis of the cloud cover on
the photography of Mission 1019-1. The basis of this study is the cloud
cover data for each quarter segment of every individusl frame of
photography. The data is obtained by analysts specifically trained in
estimating cloud cover by designeted categories.

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

The occurrence of each c¢loud category within an operationsl pass
is expressed as a percentage of 100 and appears in Tsble 2. Each per-
centage is a ratic of the number of occurrences of a given cloud cover
category to the total number of cloud cbservations in a photo pass.

For example: if the number of category 1 occurrences in s given pass
is 200 out of a total of 1000 (250 frames x 4 quarters), all categories
combined, then 20 percent of the pass would be classed as category 1.

Alsc a cloud cover percentage per pass is included in the last
column of Table 2 under "cloud cover % per pass". This value is de-
termined by the summation of the products of category percentage in
each pass and the mean cloud percentage for that category as estsblished
in Table 1. For example: 1f it is determined that the following per-
centages exist in a given pass: -

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

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

0.20x 5.0 = 1.00%
0.15 x 17.5 = 2.63%
0.30 x 38.0 = 11.ho%
0.25 x 75.0 = 18.75%
0.10 x 100.0 = 10.00%
13.75%
Hence, 43.8 percent of this pass is cloud covered.

- 42 -
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TABLE 1

CLOUD COVER CATEGORIES

CATEGORY PERCENT OF MEAN CLOUD
NUMBER CLOUD COVER DESCRIPTION PERCENTAGE
1 Less than 10% Clear 5%

2 10% - 25% Small Scattered

Clouds 17.5%
3 . 26% - 50% Lserge Scattered

Clouds 38%
L 51% - 99% Broken or

Connected Clouds 5%
5 100% Complete Overcast 100%
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