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GLOSSARY OF TERMS

ABSOLUTE HEIGHT Vertical distance from the ~vehicle
to the mean ground level of the
area being photogranhed,

ACUITY Sharpness - Edze definition.

ACUTANCE Measure of the ability of 2 lens to
reproduce sharp images.

ATIR BASE Ground distance between 2 exposure
stations.

ALTITUDE Vertical distance from the vehicle

to the Hough Ellipscid at the time
»f exposure.

AZIMUTH OF THE PRINCIPAL RAY . Horizontal clockwise angle, measured
from true north to the camera prin-
clpal ray.

BASE HEIGHT RATIO Ratio between the air base and the
‘ absolute altitude of a steresoscopic
pair of photographs,

CAMERA NADIR Gecdetic latitude and longitude of
a point vertically beneath the per-
spective center of the camera lens
on the Hough Ellipsoid.

CONE ANGLE Angle between the principal ray and
the vehicle nadir.

COPY GENERATICN Number of reproductive steps by
which a negative or positive photo-
graphic copy is separated from the
original, i.e. the original negative
is copy 1, & positive made from the
original negative is copy 2, ete.
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DATE OF PHOTOGRAPHY Indicates the day, month, and year
(GMT) that the photography was
acquired.
EXPOSURE* Total quantity of light received

per unit area on a sensitized
plate or film.

EXPOSURE DURATION Time during which a light-sensitive
material is subjected to the in-
fluence of light. Expressed in
this text in fractions of a second.
Formula: Exposure Time (sec) =
S1it Width (in)

Scan Rate {(in per sec)

EXPOSURE STATION Position occupied by the camera
lens at the moment of exposure.

FIDUCIAL MARK - A standard geometrical reference
point imaged at the margin of a
photograph. The intersection of
the primary fiducial marks usually
defines the principal point.

FOCAL LENGTH: CALIBRATED Adjusted value of the equivalent
: fotal length. Computed to dis-
tribute the effect of lens dis-

tortion over the entire field.

FOCAL LENGTH: EQUIVALENT Distance measured along the lens
axis from the rear nodal point to
the plane of best average defini-
tion over the entire field. Points
other than the rear ncdal point
may be used but must be specified
for correct interpretation of data.

FOCAL FLANE Plane perpendicular to the lens
axis, in which images of points
in the object field of the lens
are focused.

- vi - )
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FRAME One of a series of full~format gphc-
tographs comprising a roll of film,

GROUND RESOLUTION* Resolved ground distance as deter-
mined from standard bar target re-
solution targets. A target is
considered to be resolved when a
grouping of 3 bars can be distin-
guished as 3 distinct lines. The
lines need not have linear form.

HOLEY RAIL DOTS Images nf the rail holes asscciated
with the pan geometry calibration
of the camera.

IMC {Imege Motion Compensation) Correction for the forward motion
of the vehicle while photographing
“he terrain.

ISODENSITOMETER ] An instrument which is basgically
a microdensitometer with the capa-
bility of repeatedly scanning an
image at pre-set intervals. Its
output is in the form of a plot
representing distance along 2 axes
and density differences as code
changes within each scan line.

LOCAL SUN TIME Time of day computed from the
position of the sun relative to the
imaged terrain.

MICRODENSITOMETER An instrument which measures the
optical density of very small
areas in an image. Its output is
in the form of a continuous plot
of density versus distance across
an image. The microdensitometer
used in NPIC can accurately measure
distances as small as 1 micron and
densities up to 5.0+,
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NOD INDICATORS A series of marks imaged in the
border area of each frame for the
purpose of defining the relative
orientaticn of the optical axis
and the ground scene.

NODAL TRACE A continucus line imaged along the
major axis of each frame to deline
the optical axis of the lens rela-
tive to any given instant of ex-
posure.

PANORAMIC CAMERA Photographs a partial or complete
panorama of the terrain in a
transverse direction through a
gcanning motion of the lens systemn.

PARATTAX Apparent displacement of the posi-
- tion of an object in relation to
a reference point, caused by a
change in the point of observation.

PA3S Operational portion of an orbital
revolution. A suffix D indicates
the descending node and a suffix
A indicates the ascending node.
An additional suffix E indicates
that the associated photography
was generated for engineering
purposes.

PITCH Rotation of the camera about its
transverse axis. Positive pitch
indicates nose-up attitude.

PROCESSING LEVEL Degree of development. Three
levels of processing are currently
employed: Primary, intermediate,
and full.

PRINCIFAL RAY That ray of light which emanates
from a point in object space and
passes undeviated through the lens
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to become imaged at the principal
peint of the camera system. It i:
co-incident with the coptical axis
of the lens, '

RESOLUTION Measure of the smallest array of
peint objects distinguishable as
independent point images, express-
ed in lines/mm.

ROLL Rotation of the camera about its
longitudinal axis. Positive roll
indicates left wing up attitude.

SHADOW FACTOR A constant for each frame, used to
calculate heights from shadow
lengths.

SHRINKAGE MARKERS Calibrated reference points used

to calculate deformations of the
photographic material.

SOLAR ELEVATION Vertical angle measured froma
plane (tangent to the surface of
the earth at the point of inter-
section of the principal ray) to
the sun, the vertex being at the
center of the format.

STELLAR CAMERA Used simultaneously with the index
camera to photograph stars in or-
der to determine vehicle attitude.

SYSTEM TIME LABEL Binary presentation of the accumu-
lative system time.

‘UNIVERSAL GRID X, Y coordinate system used to
locate images on photographic for-
mats.

VEHICLE AZIMUTH Clockwise horizontal angle measured

from true north to the wehicle
ground track.

- ix =
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VIGNETITING Gradual reduction in density of
parts of a photographic image due
to the stopping of some cf the
rays entering the lens.

YAW Rotation of the camera about its
vertical axis. Positive yaw rep-
resents nose-left attitude, as
viewed from the top of the camera,

*Defined differently than in the "Glossary of NPIC Terminology.'
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INDEX OF PHOTOGRAPHIC EVALUATION REPCRTE AND SPECIAL STUDIES

PER DOCCUMENT NUMBER SPECTAL STUDY

nates for the KHLA
Camera System

None

Scan Speed Deviation
Analysis of the For-
ward Camera, Mission
1043

Slant Range Computa-
tions Related to Uni-
versal Grid Coordi-
nates for the KHLB
Camera Systeum

Tual Gemma/Viscose vs
Conventional/Spray
Processing Analysis
(Mission 1044)

None

versal Grid Coordi-
1043

110t

1oLk

1122

1933 None

1534 None

1036 lone

1037 llone

1238 lone

1039 lone

1040 licne

iohL1 Slant Range Computa-
_ tions Related to Uni-

- xi -
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SYNCPSIS

Mission 1102, a two-part satellite reconnaissance missicn, was
launched at 22267 on 9 December 1967. The first capsule was reccvered iry
on revolution 83, at 0132Z on 15 December 1%67. The mission was terminste:
by air catch of the second satellite re-entry vehicle on revolution 212,
at 0000Z on 23 December 1967. A total of 91 photographiic passes was acrim-
plished by the 13-day mission.

The best photography of Mission 1132 is considered to be better than
any previous photography from this system. The image quality of the fwd-
looking camera record appears to.be slightly better than the aft-loocking
camera. However, near the end of Mission 1102-1 and throughout Mission
1102-2 the imagery of the fwd-looking camera is smeared in the scan
direction. This smear degrades the imagery on the take-up half of the
format.

An MIP of 100 is assigned to this mission. Frame 22 fwd, rev 16D is
the MIP frame and frame 29 aft, rev 16D has imagery corresponding to the
MIP frame. Approximately 75 percent of the mission contains cloud-free
pﬁotograpby.

Nine mobile and fixed CORN targets were recorded on this mission.

The best targets observed in the original negatives of the fwd-looking

camera produced approximately 5.7 feet ground resolution along the line of
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flight (FMC direction) and across the line of flight {scan directicr).
The aft-looking camera produced approximately 5.7 feet of ground resclu-
tion along the line of flight and ©.8 feet across the line of flight.

The use of 50-230 emulsion at the end of Mission 1122-2 shows little
difference in image and product quality from 34lk-type emulsion.

The photography produced by the Dual Improved Stellar-Index Camera
(DISIC) is adequate for attitude determination. The image quality is fair
and slightly better than that obtained on Mission 1101. However, there are
double exposures throughout the last 300 frames of the index camera photoge
raphy. This degradation appears to be the result of a faulty capping
shutter operation.

The propesed Bi-color and polarizer experiments were conducted on
8 photographic revolutions. A detailed analysis of these experiments is
being carried out by NPIC, and the results will be available in the near
future.

The through exposure test on Mission 1102-1, pass 32D has been
analyzed by NPIC and the results are contained in part VIII, section B of

this report.
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PART I.

A, Camera Numbers
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GENERAL SYSTEM IINFORMATION

Forward-Looking Panoramic Camera
Aft-Looking Panoramic Camera
DISIC Camera {(Mission 1102-1)
DISIC Camera (Mission 1102-2)

B. Isunch and Recovery Dates

Launch
Recovery
Recovery Rev

C. Orbit Elements

Element

Period (min)
Perigee (nm)
Apogee (nm)
Eccentricity
Inclination {deg)
Perigee Latitude

NA - Not Available.
*Not Applicable.

(Mission 1102-1)

22267/ Dec 67
0132Z/15 Dec 67

83

Actual

1102-1

Planned Rev Sk

NA 88,543

NA 84,641
NA 145.016
NA 0.00811

NA 81.64'
NA 24038 N

-3 -

<FOP-SECRET RUFF—

305
304

(Mizsion 1102-2)

¥*
0000Z/23 Dec 67
212
Actual
1102-2
Rev 121 Photo Range
88.325 *
g2.632  82.32, rev 200D
149.583 100.6L4, rev LED
0.00305 *
81.65' *
33941 N *
Handle Via
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D. Photographic Operations

1. Pancramic Cemeras

Mission 1102-1 Mission 1102-2 Total

Type Revs Frames Revs Frames Revs  Frames
Operational

Fwd 34 2,699 L2 2,735 716 5,49k

Aft 3k 2,705 Lo 2,774 T4 5,473
Operational/Domestic

Fwd o 0 0 0 o 0

Aft 0] 0 0 o} G 0
Domestiec _

Fuwd 5 208 8 274 13 L82

Art 5 208 8 289 13 kgt
Engineering (no imagery) .

Fwd 2 25 0 0 2 25

Aft 2 25 0 0 2 25
Totals

Fwd 41 2,932 50 3,069 91 6,001

Aft L1 2,938 48 3,063 89 6,001

2. Secondary Cameras

Camera Frames
Stellar (Mission 1102-1) 3,492 starbcard, 3,492 port
Index (Mission 1102-1) 2,207
Stellar (Mission 1102-2) 3,948 starboard, 3,942 port
Index (Mission 1102-2) 2,382
-k -
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PART II., IMAGE ANALYSIS

A, PFwd-looking Panoramic Camera

1. Density: A major part of the fwd-locking camera record is
of medium density. The high density is attributed to snow and cloug-
coveréd areas,

2. Contrast: The imagery obtained by the fwd-looking camera is
generally of medium contrast.

3. Acuity: The image quality of the fwd-looking camera record
appears to be slightly better than the aft-looking camera and the
best imagery ever obtained from this system. However, near the end
of Mission 1102-1 and throughaut Mission 1102-2 the fwd-looking camera
record exhibits a smear in the scan direction. This smear is present
on the take-up half of most frames and is attributed to an unidentified
transient which caused film disturbance in the scan direction.

4., Imaged Degradations:

a. Light Leaks: Minor fog patterns are present cn the third,
fourth, and eighth frame from the end of most camera operations
(Graphics 1 and 2, page 16).

b. Static: Dendritic fog patterns resulting from static
discharges are present intermittently along both film edges

throughout the mission. They vary in size and intensity and at
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times enter the active format area,
c. Other: None noted,
5. Physical Degradations: Rail scratches are continuous along
both film edges throughout the mission.

' 6. Product Quality: The previcusly mentioned image smear on the
fwd-looking camera record (Mission 1102-2) causes zeriocus degradaticn
on the take-up half of the format. However, the gquality of Mission
1102-1 and the supply half of the format of Mission 1102-2 is consider-
ed good and is not adversely affected by imaged or physical degrada-
tions noted above.

B, Aft-Locking Panoramic Caiera

1. Density: Same as reported for the fwi-lcoking camera.

2. Contrast: Same as reported for the fwd-loocking camera.

3. Acuity: The image quality of the aft-looking camera record is
considered to be better than any previous photography from this systemn.
However, finer detail can be observed in the imagery obtained from the
fwd-looking camera.

L., Image Degradations:
a, Light leaks: Minor fog patterns are present on the second
and seventh frames from the end of most aft camera operations

(Graphic 3, Page 16).
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b. Static: Dendritic fog patterns resulting from stati.
discharges are present intermittently throughout the mission. They
are generally confined to the border areas but in some cases enter
the active format area.

¢. Other: None noted.

5. Physical Degradations: Numerous emulsion scratches are
present near the center of the active format intermittently through-
out the mission. These scratches diminish in number and severity
as the mission progresses.

Rail scratches are continuous along both film edges through-
out the mission.

6. Product Quality: The imaged and physical degradations list-
ed for the aft-looking camera record are generally of a minor nature
and do not affect the over-all product quality.

C. Stellar Cameras (Mission 1102-1)

1. Density: The starboard camera record is generally of medium
density and somewhat heavier than the port-looking camera record. In
same instances, heavy density precludes the detection of stellar
images. The port camera record is generally thin to medium and ade-
quate for the detection of stellar images.l

2. Contrast: Adequate for the detection of stellar images.

3. Image Shape: The stellar images generally appear as point

Handle Yia .
Tl ent-REYHObE~—

Ie' SECREI RU' I Control System Only



fande Vi TP SECRET-RUEF Ay

el AR KEYHOLE
Contral System Only NG b GREFONDTSSEN

type but in some cases are slightly elongated.

4. Images per frame: Approximately 10 to 15 stellar images are
detectable in each stellar frame. However, the port camera produced
more frames with this number of images. The stellar field at which the
camera was looking contained Eﬁsées and Cetus.

5. Flare Level: Every port and starboard format is slightly
vignetted and/or flared by the boot baffles. The flare appears as
narrow bars (approximately one-eighth of an inch wide) along the lead-
ing and trailing edges of the formats. Star images are not detectable
in these flared areas.

6. Image Degradations:

a. Light Leaks: None noted.

b. Static: Minor dendritic-type fog patterns are present
near the end of the stellar record. Corona fog markings are present
frequently throughout the mission.

c. Other: All port and starboard camera frames contain re-
peated patterns of minus density spots which appear to be caused by
dirt on the reseau plate.

T. ©Physical Degradations: Pressure-induced fog patterns are
present in the border area on both film edges of the entire stellar
record.

8. Product Quality: The product quality is considered to be
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good and suitable for attitude determination. No problems were en-
countered in the reduction process.

D. Stellar Camera (Mission 1102-2)

1., Density: Seme as reported for Mission 1102-1,

2. Contrast: Same as reported for Mission 1102-1.

3. Image Shape: Same as reported for Mission 1102-1.

4. Imeges per Frame: Same as reported for Mission 1102-1,
5. Flare Ievel: Same as reported for Mission 1102-1.

6. Image Degradations:

a. Light Leaks: None noted.

b. Static: Numerous electrostatic markings of the dendfitic
and corona types are present intermittently but frequently through-
out the stellar camera record., At times, the intensity of these
markings is severe enough to impair the detection of stellar images.

c. Other: Same as reported on Mission 1102-1,

7. Physical Degradations: In addition to the physical degrada-
tions noted on Mission 1102-1, the last 3 to LI feet of the stellar
record contain numerous base and emulsion scratches, pinholes, and the

~ usual degradations associated with film supply exhaustion.

8. Product Quality: Same as reported for Mission 1102-1.

E. Index Camera {Mission 1102-1)

1. Density: Generally medium to heavy.

- 10 -
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2. Contrast: Generally low to medium.
3. Aculty: The lmage quality is fair to good and slightly tetter
than that obtained from Mission 1101.
4. Imaged Degradations:
2. Light Leaks:; None noted.
b. Static: XNone noted,
c. Other: INone noted.
5. Physical Degradations: None noted.
6. Product Quality: The product quality of the index camera rec-
ord is rated good and suitable for relative orientation.

F. Index Camera {Mission 1102-2)

1. Density: OSame as reported on Mission 1102-1.
2. Contrast: GSame as reported on Mission 1102-1.
3. Acuity: OSame as reported on Mission 1102-1 up to revolution
149 where many terrain frames are seriously degraded by what appears
to be multiple exposures. This anomaly 1s explained under Imaged
Degradations.
4., Imaged Degradations:
a, Light Leaks: None noted.
b. Static: Minor dendritic and corona-type fog patterms that
extend into the active format are present intermittently throughout

the index camera record.
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c. Other: Beginning with revolution 182, most terrain frames
are seriously degraded by what appears to be multiple exposures at
a level significantly less than normal exposure. Between revolutions
149 and 182, some slight degradation was noted intermittently.
Measured separations of exposure in the flight and film transport
directions are consistent ﬁith image, film transport, and shutter
velopities. This indicates incomplete closing of the capping shutter
as a likely failure, PFailure was initially quite intermittent, be-
coming progressively more frequent until, at the end of the mission,
it was prevalent.
5. Physical Degradations: None noted.
6. Product Quality: Same as reported for Mission 1102-1 up to
revolution 149 where the aforementioned multiple exposure.intermitten-
ly degrades the image quality. After revolution 182, the terrain

camera product is unsuitable for relative orientation.
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G. Graphic Display (Mission 1102)

The patterns illustrated below are referenced in the *ext
of this report.

Graphic | 8th from end 8th from engd
e rd
/ o Y L —-] -
T T T T mmm m = == - — — & C . e e s T —————— 7-.._\_] ”
Graphic 2 3rd from end 4th from end

1 —— 1]

Graphic 3 7th fr,gm end 2ng from end
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PART III. IMAGED AUXILIARY DATA

A, Fwd-Looking Panoramic Camera

1. Horizon Cameras
a. Starboard-loocking
(1) Imagery: Sharp and distinct.
(2) Fiducials: Well defined.
b. Port-loocking
(L) Imagery: Sharp and distinet.
(2) Fiducials: Well defined.

Z. TFrequency marks: The frequency marks were occasionally weak
or partially missing or completely missing on some frames. This prob-
lem has been experienced on other systems and is attributed to the
starting characteristics of the neon bulb, This effect is possibly
aggravated by low temperatures.

3. *Binary Time Word: Generally well defined. Heowever, there
were several frames where the time word row was not imaged. The time
word was read on 5 passes of the mission to establish a correlation to
the tape recorder data. After this had been accomplished, all subse-
quent time readings were taken from the tape recorder data. Therefore,
this anomaly had little effect on NPIC.

L, #*Bipary Index: Generally well defined. However, there were

several frames where the binary index row was not imaged.
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*This anomaly wes noted during the flight preparations and was sitse-
quently reported before the mission. The problem was induzed by elec-
trical transients on the power line and actually represents an interro-
gation of the clock just prior to the film tecoming staticnary.

5. Camera Number: Readable,

6. Pan Geometry Dots: All pan geometry dots are sharp, distinct,
and present throughout the mission,

7. Nodal Traces: The nodal traces are generally sharp and well
defined, However, midway through Mission 1102-2, the trace on the
binary edge of the forward camera record is broken intermittently due
to emulsion build up along the film guide rails. The pan geometry in-

.formation 1s primarily used in the mapping community and therefore has
little or no affect on NPIC.

8. Nod Indicators: Not applicable.

B. Aft-Looking Panoramic Camera

1. Horizon Camera
a. Starboard-lcooking
(1) Imagery: Sharp and distinet.
(2) Fiducials: Well defined.
b. Port-looking
(1) Imagery: Sharp and distinct.
(2) Fiducials: Well defined.
2, Frequency Marks: Same as reported for the fwd-looking camera

record.
- 15 -
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3. Binary Time Word: Same as reported for the fwd-looking zamera
record.

k. Binary Index: Same as reported for the fwd-looking camera
recdrd.

5. Camera Number: Readable.

€. Pan Geometry Dots: Same as reported for the fwd-looking
camera record.

T. Nodal Traces: The nodal traces are generally sharp and well
defined. However, near the end of Mission 1102-1 and throughout
Mission 1102-2 the trace on the binary edge of the aft-looking camers
record is broken intermittently, due to emulsion build up along the
ilm guide raiis. The pan gecmetry information is primarily used in
the mapping community and therefore has little or no affect on NPIC.

| 8. Nod Indieators: Not applicable,

C. Stellar Camera (Mission 1102-1)

1. Grid Image Quality: Sharp and well defined.
2. Correlation Lamp Image Quality: Not applicable.
3. Binary Time Word: Sharp and well defined.

L. Iens Serial Number Llegibility: Good.

D. Stellar Camera (Mission 1102-2)
1. Grid Image Quality: Sharp and well defined.

2. Correlation Lamp Image Quality: Not applicable,
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3. Binary Time Word: Sharp and well defined.
L. Llens Serial Number legibility: Good.

E.- Index Camera (Mission 1102-1)

1. Grid Image Quality: Sharp and well defined.

2. Correlation Lamp Image Quality: Not applicatble.
3. Binary Time Word: Sharp and well defined.

L. Camera Number Legibility: Good.

F. 1Index Camera (Mission 1102-2)

1. Grid Image Quality: Sharp and well defined.
2. Correlation Lamp Image Quality: Not applicable.
3. Binary Time Word: Sharp and well defined.

L., Camera Number Legibility: Good.
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PART IV. MENSURATION QUALITY

A, TFwd-Locking Panoramic Camera:

There were 22 requests for mensuration on this mission. No
problems were encountered. The image quality is considered to
be fair to good for mensuration purposes.

B. Aft-Looking Panoramic Camera: Same as above.
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FPART V. FIIM PROCESSING

e Processing Machines and Process Gemma

Part: Entire Mission . Part: NA

Machine Gamma Emulsion Machine Gamma
Fwd (Mission 1102-1) Trenton 2.16 3uok NA NA
Aft (Mission 1102-1) Trenton 2.1C 3ko4 NA NA
Fwd (Mission 1102-2) Trenton 2.20 3LoL NA NA
2.32 S0230 NA NA
Aft (Mission 1102-2) Trenton 2.20 3Lob NA NA
2.32 $0230 NA NA
Stellar (Mission 1102-1) Trenton 2.22 201 NA NA
Stellar (Mission 1102-2) Trenton 2.24 3ko1 NA NA
Index (Mission 1102-1) Yardleigh 1.72 3400 NA NA
Index (Mission 1102-2) Drape 1.70 3400 NA NA
NA - Not Applicable.
B. Processing Ievels
1. Panoramic Cameras
Processing
Film Primary Intermediate Full  Transition Changes
Fwd (Mission 1102-1) 1% 10% 8L 6% 16
Aft (Mission 1102-1) 1% 6% 84% 9% 23
Fwd (Mission 1102-2) 0% T% 85% 8% 16
- (Film type 3h4olL)
Fwd (Mission 1102-2) 8% 8% 68% 164 11
(Film type S0230)
Aft (Mission 1102-2) 1% L% 87% 8% 14
(Film type 340L)
Aft (Mission 1102-2) 144 2% 68% 16% 12
(Film type S0230)
- 19 -
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2. Secondary Camera:

a. OStellar Camera: The stellar camera records were processed
with a Trenton processor at a single level of development,

b. Index Cameras: Both missions, 1102-1 and 1102-2, received
identical development but in different processors. The index record
from Mission 1102-1 was processed in a spray processor (Yardleigh
Primary) at a single level of development. The index record from
Mission 1102-2 was processed in the Drape processor (immersion) at
a single level of development.

C. Film Handling Summary

1. Twd-Locking Camera

a, Capsule De-Filming:
(1) Mission 1102-1: No problems encountered.,
(2) Mission 1102-2: No problems encountered.

b. Pre-Processing Inspection:
(1) Mission 1102-1: No problems encountered.
(2) Mission 1102-2: No problems encountered.

c. Menufacturing Splices:

(1) Mission 1102-1: Frame 37, pass 13D and frame 125, pass
21D.

(2) Mission 1102-2: Frame 19, pass 87D. The forward camera
material contained a pre-exposed, pre-processed indicator
strip (approx. 3 feet in length) to indicate the film type
change from 340k to S0-230. Part of the last programmed -
frame (36) of pass 170D and all of programmed frame 1 of
pass 171D were exposed on this non-sensitive strip and lost.
Therefore, titled frame numbers on pass 171D are one frame
off from the programmed frame, i.e. titled frame 1 is act-
ually programmed frame 2, and so forth.
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a.

e.

f.

Processing Splices:

(1) Mission 1102-1: None other than normal.

(2) Mission 1102-2: Nonme other than normal.

Manufacturing Defects:

(1) Missionr 1102-1: None noted.

(2} Mission 1102-2: None noted.

Processing Anomalies: None.

g. Breakdown: No problems encountered.

2. Aft-Looking Camera:

2,

b.

c.

Capsule De-Filming:

(1) Mission 1102-1: No problems encountered,

(2) Mission 1102-2: No problems encountered.

Pre-Processing Inspection:

(1) Mission 1102-1: No problems encountered.

(2) Mission 1102-2: Mo problems encountered.

Menufacturing Splices:

(1) Mission 1102-1: Frame 226, pass 22D and frame 102,

(2)

pass TiD.

Mission 1102-2: Frame 9, pass 106D. The aft camera
material contained s pre-exposed, pre-processed indicator

strip (approx. 3 feet in length) to indicate the film

Lype change from 3404 to S0-230. Part of programmed frame

62 (titled 62) and all of programmed frame 63 of pass 155D

were lost. Programmed frame 64 is titled 63. Therefore,

titled frames 63 through 92 are one frame off from the
programmed frame.
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Processing Splices:

(1) Mission 1102-1: None other than normal.

(2) Mission 1102-2: Frame 63, pass 155D.

due to a change in film type.

Manufacturing Defects:
(1) Mission 1102-1: None noted.
(2) Mission 1102-2: None noted.

Processing Anomalies: None.

This splice is

A manufacturing splice
was present at this point alcng with a coded film spacer
which was removed prior to processing.

Breakdown: No problems encountered.

3. Index Camers:

a.

b.

c.

d.

Capsule De-Filming:

(L) Mission 1102-1: No problems
(2) Mission 1102-2: No problems
Pre-Processing Inspection:

(1) Mission 1102-1: No problems
(2) Mission 1102-2: No problehs
Manufacturing Splices:

(1) Mission 1102-1: None.

(2) Mission 1102-2: None.
Processing Splices:

(1) Mission 1102-1: None.

(2) Mission 1102-2: None,
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e. Manufacturing Defects:
(1) Mission 1102-1: None noted.
(2) Mission 1102-2: None noted.
f. Processing Anomalies: None.
g. DBreakdown: No problems encountered.
L, Stellar Camera:
a. Capsule De-Filming:
(1) Mission 1102-1: No problems encountered,
(2) Mission 1102-2: No problems encountered,
b. Pre-Processing Inspection:
(1) Mission 1102-1: No problems encountered,
(2) Mission 1102-2: No problems encountered.
¢. Manufacturing Splices:
(1) Mission 1102-1: None.
(2) Mission 1102-2: The following stellar frames were lost
due to a manufacturing splice: 3231p, 3237S, 3232P,
323838, 3233P, 32395, and half of 3234D.
d. Processing splices:
(1) Mission 1102-1: None other than normal.
(2) Mission 1102-2: None other thar normal.
e. Manufacturing Defects:
('1) Mission 1102-1: None noted.

(2) Mission 1102-2: None noted.
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f. Processing Anomalies: None.

g. DBreakdown: No problems encountered.
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PART VI. PI SUITARILITY

A, Definition of Photographic Intervretation (PI) Suitability

The PI suitability is an assessment of the information zontent
of photographic reconnaissance material and its interpretability,
A number of interrelated factors are involved, such as the quality
of the photography, the extent of target coverage, scale, and weather
limitations. However, the fundamental criteria for assigning a =T
suitability rating may be reduced to (a) the scope of the photographic
coverage and (b) the degree to which a photographic interpreter may
extract useful and reliable information from the material.

PI suitability ratings are categorized as Ixcellent, Good, Fair,
Poor, and Unuseable., These ratings refer to the overall interpretive
value of the photography obtained from s particular reconnaissance
mission. Individual targets may also be assigned PI sultability rat-
ings. The standards that determine assignment of the various ratings
are:

Excellent: The photography is free of degradations by camera
malfunctions or processing faults and the weather conditions are favor-
able throughout. The imagery contains sharp, well-defined edges and
corners with no unusual distortions. Contrast is optimum and shadow
details, as well as details in the highlight areas, are readily de-
tectable. Observation of smell objects and a high order of mensuration
are made possible by the consistently good quality of the photo-
graphy.

Good: The photography is relatively free of degradation or
limiting atmospheric conditions. Edges and corners are well defined.
No unusual distortions are present. Detection and accurate mensura-
tion of small objects are feasible, but to a lesser degree than in
material rated as "Fxcellent."

Fair: Degradation is present and the acuity of the photography
is less than optimum. Edges and corners are not crisply defined and
there is loss of detail in shadow and/or highlight areas. Detection
and identification of small objects are possible, but accuracy of
mensuration is reduced by the fall-off in image quality and the less-
than-optimum contrast that prevails,
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Poor: Camera-induced degradations and/or weather limitations
severely reduce the effectiveness of the rhotography. Definition of
edges and corners is not sharp. Only gross terrain features and cul-
ture may be detected or identified and distortion of form may exist,
Accurate mensuration of even large objects is doubtful.

Unuseable: Degradation of photography completely precludes
detection, identification, and mensuration of cultural details.
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B. PI Statistics

1. Target Coverage

Mission 1102-1 Mission 1102-2 Totals
Ne specific priority 1 targets were
: programmed on this mission although
Priority 1 Targets Programmed specific areas were selected for in-
itial readout,

Priority 1 Targets Covered 148 aLL 392

2. PI Quality Appraisal

Nuclear Air Naval Elect Military
Rating Missiles Energy Facilities Activity Commo Activity Complex
Good 39 3 12 30 0 17 12
Fair 61 I3 51 L 1 28 25
Poor 19 2 1L 1 2 18 0
Totals* 119 6 7 35 3 133 37

3. Summary of PI Quality Ratings (Percentage)

Good 113 27.5
Fair 2Ly s58.8
Poor 56 13.7

*¥A discrepancy exists between the total number of targets covered
and the total PI reports because some targets are covered more re-

peatedly.
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C. PI Comments
L. Atmospheri: Attenuation: Listed telow is tle photo internre-
ter's report of weather conditions for priorit; 1 targetc - cverel ~=
thic miscsion.
a. Clear: 333 8i.23

b. Scattered Clouds: 41 10.0%

¢. Heavy Clouds: T lL.7%
d. Haze: 26 &.47
e. (loud Shadow: 3 L7150

2. Terrain Conditions: The terrain has a predominance of snow
over, whicn is normal for the time of year,

3. DProdict Interpretability: The photo interpretatilit; of
vission 1102 rangzes from poor to good with over half of the mission
in the fair range. The photographic interpreters report that lission
1102 produced the test quality photography to date from this system.

The poor ratings are generally a result of atmosbheric attenuation.
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Target Designator
Camera (Looking)
Bss
Trame
Date of Photograshy
“niversal Grid Coordinates
Jeographic Coordinates of
Tormat Center
Alvitide (f£%)
Jamera

Piteh (deg)

Foll {deg)

Yaw (dez)
Local Sun Time
Solar Tlevation (deg)
Solar Azimuth {deg)
xposure (sec)
Processing Ievel
Venicle Azimuth (deg)
Filter {Wratten}
Target Type
Target Contrast
Weather Conditions

GRCUND RESCLMTICN IN FEET AS DETSRMINED ~wot THE

Along Track

Twd- AfL
Observer 1 7.8 7.8
Obzerver 2 7.8 71.8
Ccserver 3 7.8 T.8

*No Rezdings Psssible,

"y
£

3E-208 115-38W
512,240

15733
-09can
-2%¢!
1315
2733
30%30°
1/247
Fll
172021
SFO9
Standard 3 Bar
11l:1
Clear

Across Track

Fed Aft
8.6 £.8
7.8 6.8
3.8 6.8

o
PO ke
Y

17 gt s

e

iy
sk
Iy

TN

Standard 3 Zar
11:1

Clear

ORIGINAL IZGATIVE
Alzrmg Track Acress Track
Mwd Aft Fwd ATt
Observer 1 * 2 * * .
Observer 2 12 10 * *
Cbserver 3 * 2 * *
-34 -
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FIGURE 1. BEST IMAGE QUALITY
Image quality comparable to the best of this mission.

FIGURE 2. CORRESPONDING COVERAGE
Corresponding coverage as imaged by the aft-Looking camera.

NPIC w0075
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Camera .

Pass.

Prame

Date of Photography (GMT).

KH4YE Grid Coordinates
Enlargement Factor.

Geographic Coordinates,

Altitude (£t) .
Camera Altitude:

Pitch (deg).

Roll (deg).

Yaw (deg).
Local Sun Time .
Solar Elevation (deg) .
Solar Azimuth (deg)
Exposure (sec) .
Vehicle Azimuth (deg) .

Processing lLevel .

NA - Not Availsble.

- -NQ ~FOREFON~DISSEM-

FIGURE 1

. 305

- 16D
. 22

.10 Dec 67

26.8-1.3

20X

.32-0LN

116-50W

. 533,506

24C06

. b7011
.1/234
1729551

. Full

10 Dec 67

h8.6"0-7
20X

32~-0LN
116-52W

532,345

NA
NA

NA
1h27
24911
47908
1/295
173%2"

Full
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2. Bi Spectral, Polarizer, and S0230 Experiments.

The results of these evaluations are not available at this
time; however, they will appear as a special study in a later PER,

- 43 -
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C. Schedule of Future Experiments

Mission
1103 Bi~spectral Wratten 25 and SF 05 (Green
Filter), Operational
Wide Band Filter Wratten 12
S0-380 Ultra Thin Base Film
1104 : 50-180 Color Infrared Film
Night 80-340 (Tri X Type emulsion)
Tentative Experiments
1105 Kodachrome II High Resolution Color Film
1106 & 1107 Polarizer Through Winter, Proper Azimuth Stepped
Focus Glass Filter
- by
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area of toth frames is detected.

Frame 21 vs 22 Frame 22 is more dense and contains
more detail and better tonal separa-
tion,

Frame 24 vs 25 Frame 24 is more dense and contains
more detail and better tonal separa-
tion.

Frame 27 vs 28 Frame 28 is more dense and contains
more detail and better tonal separa-~

tion.
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b, Conclusions:

1. The density of the highlight areas of the frames
obtained with narrow slit widths is insufficient. A definite loss of
detail occurs in these areas although the loss is minimized when the
wider slits are used.

2. Contrary to what may be expected, better separation
is available in both the highlight and shadow areas of the more dense
frames.

3. When the material is viewed under magnifications
of approximately 60X and above, the imagery obtained with the narrow
slit widths appears slightly sharper.

4. The increase in detail gained by the higher density
outwelghs the advantages of the slight increase in image sharpness

provided by the narrow slit widths.
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A comparison of the density values to the criteria that the
minimum density should be 0.40 or greater indiéates that each frame
is underexposed. The minimum density of each frame in the eXperiment
1s below the 0.40 density level. BEach frame was processed at the
full level of development, indicating that more expcosure was needed
to place the minimum densities within the established criteria.

2. A subjective image evaluafion was performed con each frame
of the original negative where the exposure was varied. In each case,
the frame which had an exposure change was compared with the preceed-
ing frame. Results from this evaluation are listed below:

Fwd Camera: Exposure changes were initiated on frames 9, 12, and 14

of pass 32D.

Frame 8 vs Frame 9 is less dense, and little
detail is prevalent in the highlight
area, The maximum density value of
0.85 is less than optimum for this
scenery.

Frame 11 vs 12 Frame 12 displays more detail.

Building edges and linear lines are
more clearly defined. Density
differences between the two frames

are negligible,

-39 -
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Frame 13 vs 1k Freme 14 contains more detail in
the highlight areas. No difference
in shadow detail is detectable.

Aft Camera: FExposure changes were initiated on frames 9, 1L, 17, 20,

22, 25, and 28 of pass 32D.

Frame 8 vs 9 Frame 8 contains more detail in the
highlight areas. Linear lines in
cultivated areas are detectable on
frame 8 that are not detectable on
frame 9.

Frame 11 vs 12 The image quality appears comparable
on both frames although frame 12
displays better separation between
the highlight and shadow areas.

Frame 13 vs 14 More detail 1s present in the high-
light and shadow areas of frame 14.

Freme 16 vs 17 Objects located along and in the
edge of the water are more readily
detectable on frame 17,

Frame 19 vs 20 , No difference in the image quality of

a8 village located within the overlap

- Lo .
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PART VIII. ENGINEERING EXPERIMENTS

A, Mission 1102 Experiments

All proposed engineering experiments on Mission 1102 were accom-
plished as scheduled. A description of each experiment is presented
below,

1. "Through Exposure Test.” All available slit widths on the
pancramic cameras were used on pass 32D,

2. "Bi Spectral Test." A combination of a Wratten 25 (red fil-
ter) and a SFO5 (green filter) was used on 8 passes to obtain conju-
gate imegery suitable for bicolor presentation.

3. "Polarizer Test." A polacoat filter (20 degree alignment
angle) was used on 8 passes of the forward camers,

L. "Type S0-230 Film Test." Over 2,000 feet of type S0-230 film
was used in each pancramic camera.

B. Anzlysis of Dxperiments

1. Through Exposure Test. An experiment was performed on Mission
1102 to more accurately determine exposure criteria for the panoramic
cameras. Ixposure in the cameras is a direct function of the slit width
and the scan rate, The scen rate is predetermined by the vehicle V/H
(Velocity/Height). Therefore, the exposure is changed by using diff-
erent slit widths.

a, Analysis:

1. Three slit widths (0.215, 0,270, and 0.340) on the
“wl camera and four slit widths (0.13%, 0.170, 0.215, and 0.270) on the
aft camera azccount for the different exposures in the experiment. The
¢lit width, scan rate, exposure, and solar elevation were derived for
each frame cn which the exposure was changed. 1In addition, the density
{tace nluz 7og, minimum, and maxitum) was read from the frames on which
the exposure was changed and on each preceding frame. This data 1s
cresented below.
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FIGURE 3. S3TZLLAR FORMAT (11ission 1102-1)

FIGURE L. STELLAR FORMAT (Mission 1102-2)

T e following p otogran-s exaibit tre flare pattern prevalent
wrougrout t e mission.,
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FIGURE 3 FIGURE &
Mission Numbter 1102-1 1102-2
Stellar Frame Numters 185P, 1915, 186P 154p, 160S, 1557
Pass ' 6D 80D
Date of Photosgrapny GUT 10 Dec 67 14 Dec 67
. Inlargement Factor 2.5X 2.5X
Exposure Time (sec) 1.5 1.5
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TIGTRE 3. STIZLLAR FORMAT (Mission 1102-1)

FIGURZ L. STELIAR FORMAT (Mission 1102-2)

wing p-otogranis ex-ibit the flare pattern prevaien:

pes

e Iollo
tirougiout t e mission.

NEA T
g NPIC w-0079

—
NPIC n.oo7e
e ie N-bers

Handle Via

- Lie -
s o LTI

THM Contro! System Bnty

NSOGB SEM-.




Handle ¥ia ~FOP-SECREL RIIFE -
3

bt et
Control System Bnly NT FORETCNDISSeEM |
FIGURE 3 FIGURE UL I
liission Numter 1102-1 1102=-2
Stellar Frame Numters 185P, 1915, 186P 154>, 1608, 1553 I
Pass 6D 80D
Date of Pnotograp.; &7 10 Dec 67 14 Dec 67
Zhlargement Factor 2.5% 2.5%X '
Zxposure Time (sec) 1.5 1.5
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FIGURE 5, IIDEX CAPPING SHUTTER MALFUNCTION

Figure 5 i:s an examnle of tue multiple exposure- perturbation
oresent near t:e end of t.e Mission 1102-2 index camera record.

T:e imagery also dicnlavs a '.ooked pattern which is due tc a
OV firing at t e time of exposure,

NPIC N-00Ba
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Mission Numter

Pasgs

Index Frame Number
Date cf Protography
Inlargement Factor
Zxposure Time (sec)

~10P _SECRETRUFF

NG-EQREIGN _DISSEM

FIGURE 5

11022
182D

21 Dec 67

1:1
1/500
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FIGURE 6. DISIC Terrain Format (Mission 1101)

FIGURE 7. DISIC Terrain Format (Mission 1102)

Comparison of DISIC terrain photography from Mission
1101 to terrain photography from Mission 1102.
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Mission Number

Pass

Index Frame Number
Date of Photography
Enlargement Factor
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———NO—FOREION-DISEEM

FIGURE 6

1101-1
56D

46

19 Sept 67
1:1

- U4hn -

FIGURE 7

1102-2

97D
Okt

15 Dec 67
1:1
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