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ABSOLUTE HEIGHT

ACUITY

ACUTANCE
AIR BASE

ALTITUDE
AZIMUTE OF THE PRINCIPAL RAY
BASE HEIGHT RATIO

CAMERA NADIR

CONE ANGLE

COFY GENERATION

DATE OF PHOTOGRAPHY

GLOSSARY OF TERMS

Verticel distance from the vehicle to
the mean ground level of the arees being
photographed.

Sharpnese - Edge definition.

Measure of the ability of a lens to
reproduce sharp images.

Ground distance between 2 exposure
stations.

Vertical distance from the vehicle to
the Hough FEllipsoid at the time of
exposure.

Horizontel clockwise engle, measured
from true north to the cemera princi-
pal ray.

Ratio between the air base and the
absolute altitude of a stereoscopic
pair of photographs.

Geodetic latitude and longitude of a
point vertically beneeth the perspec-
tive center of the camera lens on the
Hough Ellipsoid.

Angle between the principel ray and the
vehicle nedir.

Number of reproductive steps by which
& negative or positive photographic
copy is separated from the original,
i.e. the original negetive is copy 1,
a positive made from the original neg-
ative is copy 2, etc.

Indicates the day, month, and year

(GMT) thet the photography was ac-
quired.
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EXPOSURE*

EXPOSURE DURATION

EXPOSURE STATION

FIDUCIAL MARK

FOCAL LENGTH: CALIBRATED

FOCAL LENGTH: EQUIVALENT

FOCAL PLANE

FRAME

GROUND RESOLUTION*

Total quantity of light received per
unit area on a sensitized plate or
film,

Time during which a light-sensitive
material is subjected to the influ-
ence of light. Expressed in this text
in fractions of a second., Formula:
Exposure Time (sec) = Slit Width (in)
Scan Rate (in per sec)

Position occupied by the camers lens
at the moment of exposure.

A standard geometrical reference point
imeged at the margin of a photograph.
The intersection of the primary fidu-
cial merks usuelly defines the prin-
cipal point.

Adjusted value of the equivalent foecal
length. Computed to distribute the
effect of lens distortion over the
entire field.

Distance measured along the lens exis
from the rear nodal point to the plane
of best average definition over the
entire field. Points other than the
rear nodal point may be used but must
be specified for correct interpretation
of data.

Plane pérpendicular to the lens axis,
in which images of points in the object
fieid of the lens are focused.

One of a series of full-format photo-
graphs comprising a roll of film.

Resolved ground distance as determined
from standard bar target resolution
targets. A target is considered to be
resolved when a grouping of 3 bars can
be distinguished as 3 distinet lines.
The lines need not have linear form.
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HOLEY RATL, DOTS Images of the rail holes associated
with the pan geometry calibration of
:3 the camers.
IMC (Image Motion Compensation) Correction for the forward motion of
- the vehicle while photographing the
terrain.
ISODENSITOMETER An instrument which is basically a

' microdensitometer with the capability
) of repeatedly scanning an image at
pre-set intervals, TIts output is in
the form of a plot representing dis-
tance along 2 axes and density differ-
ences as code changes within each secan

line.

LOCAL SUW TIME Time of day computed from the position
of the sun relative to the imaged ter-
rain.

NICRODENSITOMETER An instrument which measures the opti-

cal density of very small areas in en
image. Its output is in the form of &
continuocus plot of density versus dis-
tance across an image. The microdensi-
tometer used in NPIC ecan accurately
measure distances as small ag 1 micron
and densities up to 5.0+,

IiCD INDICATORS A series of marks imaged in the border
area of each frame for the purpose of
defining the relative orientation of
the optical axis and the ground scene.

IODAL TRACE A continuous line imaged along the
major axis of each frame to define the
optical axis of the lens relative to
any given instant of exposure.

PANORAMIC CAMERA Photographs a partial or complete pan-
orame of the terrain in a transverse
direction through a scanning motion of
the lens system.

- vii -
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PARATLAX

PASS

PITCH

PROCESSING LEVEL

PRINCIPAL RAY

RESCLUTION

ROLL

SHADOW FACTOR

SHRINKAGE MARKERS

Otk RUTT T

Apparent displacement of the position
of an object in reletion to a refer-
ence point, caused by a change in the
point of observation.

Cperational portion of an orbital revo-
lution. A suffix D indicetes the de-
scending node and a suffix A indicates
the ascending node. An asdditional suf-
Tix F indicates that the associated
photography was generated for engineer-

ing purposes.

Rotation of the cemera about its trans-

verse axis. Positive piteh indicates
nose-up attitude.

Degree of development. Three levels of
processing are currently employed: Pri-
mary, intermediate, and full.

That ray of light which emansates from a
point in object space and passes unde-
viated through the lens to become imaged
at the principsl point of the camera
system. It is co-incident with the op-
tical axis of the lens.

Measure of the smallest arrey of point
objects distinguishable as independent
point images, expressed in lines/mm.

Rotation of the camera about its lon-
gitudinal exis. Positive roll indicates
left wing up attitude.

A constant for each'frame, used to cal-
culate heights from shadow lengths.

Calibrated reference points used to cal-
culate deformations of the photographic
material.
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SCLAR ELEVATION

STELLAR CAMERA

SYSTEM TIME LAEEL
UNIVERSAL GRID

VEHICLE AZIMUTH

VIGNETTIRG

YAW

TOP~SECRET-RUFF I

Vertical angle measured from a plane
(tangent to the surface of the earth
et the point of intersection of the
principal ray) to the sun, the vertex
being at the center of the format.

Used simultaneocusly with the index
cemera to photograph stars in order to
determine vehicle attitude.

Binary presentation of the accumulative
system time.

X, Y coordinate system used to locate
imesges on photographic formats.

Clockwise horizontal angle measured
from true north to the vehiele ground
track.

Gradual reduction in density of parts
of a photographic image due to the
stopping of some of the rays entering
the lens.

Rotation of the csmera about its ver-
tical axis. Positive yaw represents
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 REPORTS AND SPECIAL STUDIES

PER DOCUMENT NUMEER SPECIAL STUDY

1033 None

1034 None

11036 None

1037 None

1038 None

105 None

0

iohl Slant Range Computations
Related to Universal Grid
Coordinates for the KHhLA
Camera System

1042 None

1043 Scan Speed Deviation
Analysis of the Forward
Camera, Mission 1043

104k _ Dusl Germa/Viscose Vs
Conventional/Spray Proces-
sing Analysis (Mission 104k )

1045 None

1046 50230 Vs 3404 Evaluation

104T None

1048 None

1101 Slent Range Computations
Related to Universal Grid
Coordinates for the KHLB
Cemera System

1102 None

1103 None

1104 Soai80 Evaluation Mission
11

1105 _ S0-121 Evaluation Mission 1105
S0-180 Evaluation Supplement
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Mission 1105, a two-part satellite reconnaissance mission, was
launched at 21317 on 3 November 1968. The first capsule was recovered
dry during rev 131D, at 23597 on 11 November 1968. The mission was ter-
minated by air catch of the second satellite re-entry vehiele on rev 292D,
at 2215Z on 21 November 1968. One hundred and twenty-five photographic
passes were accomplished by this nine-dey mission. 1In general, the image
quality of this mission is significantly poorer than that obtained from
Mission 110k. The quality of the imagery is variable and displays areas of
gsoft focus and image smesring. The variebility in image quelity is less on
the second phase of the mission. However, the general imege quality is
still below the level of this system. The best imagery of the mission
was assigned an MIP of 100, but this rating is not indicetive of the over-
all mission quality.

Approximately 80 percent of the mission is cloud free photography.
No stellar/index unit (DISIC) was employed on this mission.

This was the first mission of this system to utilize a primary load

~of film type S0-380 (UTB). It is felt that the interaction of the UTB
with the modified system (this system was modified to accommodate the UTB
film) is the cause of the unsatisfactory imasge quality. This m’ssion also
carried a 500 foot tag end of film type S0-121 (aerial color film) on the
aft camera supply. Detailed analysis of this color materisl is included
in this report. It should be noted that the employment of UTB material
provided approximately 7,700 feet of available film over tie usual load of
standard thin base material,
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PART I. GENERAL SYSTEM INFORMATION

A, Camers Numbef;J“.

Forwerd-Looking Penorsmic Camera 311
Aft-Looking Panoramic Camera 310
DISIC Cemera None
B. Leunch and Recovery Dates
Mission 1105-1 Mission 1105-2
Launch 3 November 68/21317 *
Recovery 11 November 68/23592 21 November 68/22157
Recovery Rev 131D 292D
C. Orbit Elements
Actual Actual
1105-1 1105.2 Photo
Element Planned Rev 5 Rev 270 Range
Period (min) 88.80 88.8 88.76
Perigee (nm) 85.0 82.8 85.4 81.13, rev 32
Apogee (rm) 150.9 160.0 160. 116.25, rev 252
Eccentricity 0.008981 0.01098 0.01058
Inclination (deg) 82.0 82.12 82.13
Perigee Latitude 35N 36. 37N 51. 38N
NA - Not Aveilable.
* - Not Applicable.
D. Photographic Operations
1. Panoramic Cameras
Type Mission 1105-1 Migsion 1105-2 Total
Rev Frames Rev Frames Rev Frames
Operationa
Fwd : 50 4,219 55 4,105 105 8, 324
Aft 50 4,220 53 3,928 103 8,148
Operatioral/
Domestic
Fwd ¢] 0 0 0 0 0
Af~ 0 0 0 0 0 0
-2 .
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Domestice
Fwd 7 199 9 318 1€ 517
Aft T 200 9 317 16 517
Engineering

(no imagery)

Fwd 3 33 1 11 b bl
Aft 3 33 1 11 L b
Totals
Fwd 60 k453 65 4, L3k 125 3, 385
Aft 60 4,453 63 b, 356 123 8,709

2. Secondary Csmeras
Cemers - No stellar/index unit wes employed on this mission.

E. Film Usage

Film Load Pre-Flight Processed
{Total, ft) Footage Footage
Fwd-Looking (Mission 1105-1) *2k, 000 L85 11, 805
Aft-Looking (Mission 1105-1) *23, 550 485 11,804
Fwd-Looking (Mission 1105-2) NA NA 11,714
Aft-Looking (Mission 1105-2) NA NA 11,199
Stellar (Mission 1105-1) NA NA NA
Stellar (Mission 1105-2) NA NA NA
Index (Mission 1105-1) NA NA NA
Index (Mission 1105-2) NA NA HA

* < Total Load for Both Buckets.
NA - Not Applicable.

Aft-Looking Film Load consisted of:

(a) 23,000 ft of S0-380 (UTB),

{b) 50 £t of 340k. :
(c) 3.5 ft material change detector strip (MCD).
(a) 500 ft of SO-121.

-3 -
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PART II. IMAGE ANALYSIS

A. Fwd-Looking Panoremic Ceamera

1. Density: The density of the forwerd-looking cemers record is
medium with a tendency toward heavy, due to the prevesiling snow cover.

2, Contrest: The imagery obtained by the forward-looking cemera !s
generally of medium to high contrast. The high contrast results from the
high reflectance afforded by the snow covered areas in contrast to the low
reflectance of the sreas of wet, bare terrain.

3. Acuity: The imagery of the forwerd-looking cemers record is de-
graded in verying degrees throughout the mission. The degradation is in
the form of & variasble out-of-focus condition compounded bv imsge smear.
The focus is generally poor and variable within a frame es well ps tetween
frames. Image sharpness varies significantly across the minor axis of the
f£ilm as well as slong the major axis, with the pattern varietions between
fremes. The imege smear is present for approximately six inches at the
beginning and end of most frames, as well as rendomly within a frame. The
direction of smear varies from one area to the next. The smeer is not con-
fined to along and/or scrogss track directions. The only consistent pattern
geems to be that the supply end (half) of a freme is less degraded than the
take-up end. It also appears thet the better imagery usually occurs along
the binery edge of the format, rather than the time track edge. This pat-
tern is not consistent, however, since the reverse is sometimes true. The
degree of image quality variability within a frame is such that one may
expect to see engine nacelles on an aircraft at one location on a frame
while he is unable to distinguish the outline of an aircraft at another
location, within the same frame, in a similar format position. Image
degredetion is most severe at the beginning of the mission, and although
the image smear at the ends of the fremes and the overall focus problem
persists through the second half (1105-2)} there are fewer areas of severe
degradation in the center two-thirds of most frames. Although the best
imagery of the mission is present on the aft camers record during the
first half of the mission (1105-1), the forward-looking camera record
provided the best quality imagery on the second half (1105-2) of the
mission.

4, Tmaged Degradations

a. A minor light lesk fog pattern is present within two inches
of the teke up end of the format on the first frame of a few passes.
Occasionelly, other frames within a pass were similarly affected.
Degredation in all cases was extremely minor (Graphic 1, page 9).

- L -
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=%, Stetie: Dendritic type fog patterns are present intermit-
tently throughout the forwerd-looking camera record. These patterns
are found along both film edges and in most cases are confined to the
border area.

c. Other: A wavering plus density streak is present intermit-
tently throughout the meterial from the forward-looking record. This
streak is epproximately 0.2 to 0.3 inch wide (Graphic 4, page 9).

The forward-locking camera record also contained en approximately 0.2
ineh wide intermittent minus density streak (Graphic 2, page 9).

These streaks are the result of strein marks which cause sensitizetion
and degsensitization in materisl. Such strain marks sre induced by
normal eir twists in tre camera film path which crestes buckles in

the film. These strein marks are characteristic of 80-380 film em-
ployed in this system.

Infrequent, random minus density spots, ranging in size from
0.025 to 0.050 inch, were observed on both the S0-380 and 3404 film.
These spots contain no imagery and appeer to be either desensitized
or unprocessed areas.

A 0.1 irch wide plus density streak along the time-tr-ck edge of
the film begins in forward frame 10, pass 197D and terminstes at s
manufecturer's splice in freme 73, pass 198D. This stresk is outside
+he amctive format esrea and ceuses no degradation to the imagery.

A 0.10 inch wide minus density streak (reil reflection) is
preser.t along both the time-track snd binary edges of all formats
throughout the mission. Degredation is minor.

5. Physical Degradations: The forvard-looking camera record con-
+ained two holes. The first is about 1.6 inches by 0.1 inch and is located
%41 irches from the erd of the material. The second hole is triengular,
atout 0.25 inch or a side, ard is located 30.5 inches from the end of the
material. A tern-inch-long crease, following the second hole, occurred
during processing. '

A fsir~ btase rut is present trroughout the entire mission. It is
located neer the center of the 7Omm wet and sppears to be continuous from
wead to tail. The faint plus densit. line resulting from this rut is
visitle onlv when the originsl negative is viewed by reflected light and
«rus offers rno degradatior to the imagery.

Minor rail scratches are present along both film edges throughout
+re mission.

-5 -
Handle Via
FOR-SECRETRUH
" Contrel System Ounly




Control System Only

vt i  TOPSECREF-RUPF S
Ll otlnlbfb il -
ORI sem-

6. Product Quality: The imaged degradations listed for -hre forvard.-
looking camera record are generally of a minor ratyupre ard do ro* serio:sl-
effect the overall product quality.

B, Aft-Looking Panorsmic Camera

1., Density: The density of the aft-looking camers record ig gerer.
ally medium with a tendency toward heavy, due to the Prevailing snow cover.

2. Contrast: The imagery obtained by the aft-looking cemers isg
generally of medium to high contrast. The high contregt results from -re
high reflectance afforded by the snow covered arees in contrest to ‘tre
low reflectance of the areas of wet, bare terrain,

3. Acuity: The image quality of the aft-looking record is gererasll
similar to that of the forward. The imagery displays a gerersl out-of-
focus condition and, like the forward camera photography, hass gregs of
image smear. This smear is multi-directional and is mos prevalent gt +thre
teke up half of the format. As in the case of the forvard-looking camers
imagery, the most consistent and severe degradation exists within the last
six inches at each end of a frame. In most instances, the image detail
appears to be better in the forward-looking cemera photography than in the
aft for the first half of the misgion. There are fewer instances of severe
image degradetion in the center two-thirds of most frames on the second
half of the mission than on the first half. The quality of the aft-looking
photography is better than that of the forward-looking on the second half
(1105-2) of the mission, .The fifth freme of each camers operation on
1105-1 containsg a band of severely out-of-focus imagery approximately 0.5
inch wide along the binary edge of the frame. Thig ba1d is continuous
from the take up end of the frame to approximately the center of the for-
mat. On the second half of the mission (1105-2), this problem is non-
existent.

4. Imaged Degredations

a. Light Leaks: A minor 1ight leak induced fog pattern, within
two inches of the take-up end of the format, is present on the first
frame of a few passes. (Graphic 3, page 9).

b. Statiec: Dendritic static discharge traces are present along
both edges of a few frames of the mission. In most cases, this static
is confined to the border area snd presents minor degradstion to the
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¢, Other: A wavering plus density streak s presen” intermi{*-
tently throughout the aft-looking record. This streak 1s approxi-
mately 0.2 to 0.3 inches wide and is the result of straln marks
which cause sensitization in the material (Graphic 4, page 3).
These marks are induced by the normel air twists in the camera film
path which create buckles in the film. Such strain marks are charac-
teristic of 80-380 film employed in this system.

Infreguent, rendom, minus density spots, rangirg in size from
0.025 to 0.050 inch, were noted throughout the mission material.
These spots contain no imagery and appear to te ei-her desensitized
or unprocessed areas.

5. Physicel Degradations: The aft-looking casmera record contsired
two holes. One hole is about 0.2 inch by 0.1 inch end is locsted spproxi-
mately 23.8 inches from the end of the mission. This hole is present in
the 80-121 color film., A second hole in frame 91, pess 273D is epproxi-
‘mately 1.5 inches by 0.25 inch and was apparently ceused ty adhesior to a
manufacturer's splice in frame 92.

An emulsion seratch approximetely 1.5 inches from and psrallel to the
time-track edge of the film is present intermittently throughout the second
half (1105-2) of the mission. This scratch is interrupted by numerous,
small plus density dentritic static discharge traces. When these occur in
a series, the discharge traces are spaced at intervels of 1.5 inches elong
the scratch. These discharge traces obscure an area with s dismeter of
about 0.05 inch.

Minor reil scratches are present aslong toth fi’m edges throughout the
mission.

An emulsion scratch approximately 0.2 inch from and parasllel to the
time track edge is present on most frames of most passes on the first hsalf
of the mission. This scratch begins at the taske-up end of the frame end
continues approximately eight inches into the format.

An intermittent emulsion scrateh 0.5 inch from and running perallel
to the data block edge of the freme is present on passes 64D to 127D. This
scrateh is approximately 10 inches in length and is present in the tgke-up
half of the frame.

6. Product Quelity: The imeged degradations present on the aft-
looking camera record are generally of a minor neture and do not seriously
affect the overall product quality.

-7 -
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C. 8Stellar Cemers

No stellar camera was employed on thig mission. (See below)

D. Index Camera

No index camera was employed on this mission. Required attitude for
the photography of this mission was supplied on request, utilizing nominal
and horizon reduced values.
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E. Graphic Display

The patterns illustrated below are refererced - "le "ex" ¢ s
report.
GRAPHIC 1
: : A -~ o 'r_\__
' D First trame forward-looking D i
" e e = - —— o oTTET p— — - . - = = = = = e [
= SYPPLY TAKE-UP =i
GRAPHIC 2
Forward-looking
~4——— SUPPLY TAKE-UP ————>
GRAPHIC 3
- : ~ ~ ~ P
‘ D |(First frame aft-looking : j D |
e S1PPLY TAKE-|JP i
GRAPHIC 4

Both forward and aft-looking
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F. Explénétion for Vériéble Image Quelity

Both the forward-looking and eft-looking photographic records dis-
played imagery of a quality below that expected from this gystem. The
contractor's explanation for the reduced quality of this mission follows:
™ission 1105 was the first system of this type to fly with a full loed
of 80-380 (Ultra Thin Base - UTB) film. The imege quality veriations are
directly attributable to the interaction of the UTB with this system.
Modifications were made to 1105 camerss to enable reliable handling of UTE.,
The major modification was a reduction in system film tensions. It would
appear that this reduction in tension caused an in-rlight variability in
film 1ift and dynamics in the scan head ares during exposure.”
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PART TII. IMAGED AUXILIARY DATA

A. Forward-Looking Panoramic Cameras

1. Horizon Cameras
a. Starboard-Loocking

(1) TImegery: The arcs are sharp and distirct,
(2) Fiducials: Well defined.

b. Port-Looking
(1) Imagery: The imagery appears to become slightly
veiled as the second half (1105-2) of the mission progresses.
Under magnification, however, the horizon ercs prove to te sharp
and distinet.
(2) Fiducials: Well defined.
NOTE: Due to system modifications necessary for utulization of S0-380,
all horizon formats are overlapped approximately O.4 inch by the panoramic
imagery. This overlap did not affect the horizon arcs and thereby did not
hinder horizon reduction.
2. TFrequency Marks: Properly imaged throughout the mission.
3. Binary Time Word: The time word wes operationel, and the images
are well defined throughout the mission. HNo difficulty wes encountered
during the automated reasdout.

4. Camera Number: Resdable.

5. Reil Hole Images: All rail hole imesges were well defined through-
out the mission.

6. Nodal Traces: Sharp and well defined throughout the mission.
7. Nod Indicators: Not appliceble.

B. Aft-Looking Panorsmic Camera

l. Horizon Camera

a. Starboard-Looking

- 11 -
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(1) Imegery: The ercs are sherp and distinet throustour
the mission.

(2) Fiducials: Well defined.
b. Port-Looking

(1) Imagery: The imegery appears to tecome slightly
veiled as the second half (1105-2) of the mission progresses,
Under megnificetion, however, the horizon arecs prove to te sherp

and distinct.

(2) Fiducisls: Well defined.

2. TFrequency Marks: Properly imaged throughout the mission.

3. Binery Time Word: The time word was operationel end the imeges
well defined throughout the mission. No difficulty was encountered durirg
the autometed resdout of the time word.

h. Camera Number: Readable throughout the mission.

5. Rail Hole Images: All rsil hole imsges are well defined through-
out the mission.

6. Nodal Trace: Sharp and well defined throughout the mission.
7. Nod Indicators: Not applicable.

C. Stellar Cameras

Not applicable.

D. Index Cameras

Not applicable.
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PART IV, MENSURATION QUALITY

A. Forward-Looking Penorsmic Camers

Seventy-eight individual requests for mensuration support were ful.
filled during the initial readout of this mission. No mensuration protlems
were encountered, and the imege quality is considered to bte good from a
mensuration standpoint. The mensuration quality was found to be comperable
to such other migsions as 1103 and 110kL.

B. Aft-Looking Pancramic Cameras

See above.
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PART V. FILM PROCESSING

A, Processing Machines and Processing Gemms

Record Machine Gemme Film T.pe
Fwd (Mission 1105-1) Yardleigh-5 1.850 S0-380
Aft (Mission 1105-1) | Yardleigh-5 1.8u4S S0-380
Fwd (Mission 1105-2) Yardleigh-5 1.895 $0-380
Aft (Mission 1105-2)* Yardleigh-5 1.955 $0-380
Stellar (Mission 1105-1) None
Stellar (Mission 1105-2) None
Index (Mission 1105-1) None
Index (Mission 1105-2) None

*The 500 feet of S0-121 was processed on the Grafton processor, usirg a
modified 2607-A chemistry.

B. Processing Levels

1.

Panorsmic Cemeras: Single level, dual gemma processing wes em-

ployed on this mission.

2.

Secondary Cameras: Not applicable.

C. Film Handling Summarx

1.

Fwd-Looking Camers
a. Capsule De-Filming

(1) Mission 1105-1: De-filmed on the West Coast and re-
ceived at the processing site in suitcases.

(2) Mission 1105-2: Same as for Mission 1105-1.
L. Pre-Processing Inspection
(1) Mission 1105-1: No problems encountered.

(2) Misesion 1105-2: A hole wes noted through the material
within the last six feet of the mission.

¢. Manufacturing Splices
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(1) Mission 1105-1: Pass 38D, frame 105; pass 53D, frame
86; pass 103D, frame 37; pass 118D, frame 52.

(2} Mission 1105-2: Pass 167D, frame 1; pass 193D, freme
73; pass 232D, frame 103. '

d. Processing Splices

(1) Mission 1105-1: None other than normsl.

(2) Mission 1105-2: In eddition to the rormal splices, a
splice was required on frame 128 of pass 283D <o prevent a nole
in that frame from additionel tesring.

e. Manufacturing Defects

(1) Mission 1105-1: None noted.

(2) Mission 1105-2: None noted.
f. Processing Anomalies

(1) Mission 1105-1: None.

(2) Miésion 1105-2: None.

g. Breskdown
(1) Mission 1105-1: No problems.
(2) Mission 1105-2: No proﬁlems.
2. Aft-Looking Camera
a. Capsule De-Filming

(1) Mission 1105-1: De-filmed on the West Coast and re-
ceived at the processing site in suitcases.

(2) Mission 1105-2: Same as for Mission 1105-1.
b. Pre-Processing Inspection

(1) Mission 1105-1: No problems encountered.,
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(2) Mission 1105-2: A 0.2 inch hole was roted :r e cclor
portion of the material, near the water seal cut. I freame 31,
pass 273D, & 1.5 inches by 0.25 inch wide “risngular piece cf filnm
was torn from the record by a splice in frame 92,

¢. Manufecturing Splices

(1) Mission 1105-1: Pass 25D, frame 11; pass 54D, frame
234; pass 102D, frame 21.

(2) Mission 1105-2: Pass 135D, frame 77; pass 153D, freme
126; pass 273D, frame 17/18, The aft-cemers meterisl contaired
e pre-exposed, pre-processed indicator strip (3.5 feet long) *o
indicate the film type chenge from 3404 to S0-121. Part of freme
35, all of frame 36, and part of freme 37 of pess 273D were imaced
on this non-sensgitive strip and therefore rot recorded.

d. Processing Splices

(1) Mission 1105-1: None other than rormel.

(2) Mission 1105-2: In eddition to the normal splices, =
splice was required on frame 91, pass 273D to repair a hole in
the material.

e. Manufacturing Defects

(1) Mission 1105-1: None noted.

(2) Mission 1105-2: None noted.
. Processing Anomalies

(1) Mission 1105-1: No problems.

(2) Mission 1105-2: No problems.

3. Index Cemerma: No index csmera was employed on this missgion.

k., Stellar Cemeras: No stellar cemeras were employed on this
mission.

- 16 -

Handie Yia '
~Frrewt e —

. w "S EGRE' R UFF Control System Only

NO - FOREON—DI39EM™



~FOP-SECREF-RUFF oy

Handie Via

Cantrot System Oniy

VN

VN
LS91/g9 AoON G2
1591/89 AON Gg

VN

YN
BOGT/89 AON 6T
808T/89 AON ST

DIdN 38
V1 £11I011g

VN

VN
0£32/g9 nroN £2
0£23/g9 AoN £2

VN

VN
L560/89 AoN #1
L580/89 AoN 41

N

VN
GSHT/89 AON 33
GSh1/Q9 Aoy 22

VN

VN
STST/89 Aoy 2T
STST/89 AoN 31

VN

VN
26128/p9 AoN 12
26132/89 AoN 1¢

VN

N
265£2/99 AON TT
265£2/Q9 roN TT

JIdN 18
dyug oadg

9113 Jurgsanoag
18 PIATIODSY

pagaarocoay

*81qeoTTddy q0N - WN

(2-S0T1T uoss ) xapur
(2-S0TT uoTssTy) amTToIg
(2-S0TT uoTssIN) 3Jv
(2-50T1 uorssIN) pag
(1-SOTT uotesTy) xapuy
(T-S0TT uoTssTH) xwiTa3g
(T-S0TT uotssTW) 11V
(T-SOTT uorssiW) pag

Wyt

3TqeIBUL], *q

- 17 -

Randie Via

Contral Systam Oaly

NO “FOREIGN-Drssem-



pade i ~FOR-SECRET-RUFF o
mobbentelblilbiie
= EORHON-DITIM.

Control System Only

PART VI. PI SUITABILITY

A. Definition of Photographic Interpretation (PI) Suitsbility

The PI suitability i1s an assessment of the information content of
photographic reconnaissance materiel and its interpretability. A ~umter
of interrelated factors are involved, such as the quality of the pho-cgz-
rephy, the extent of target coversage, scale, and weather limitatiors.
However, the fundamentel criteria for essigning s PI suitability re-ing
mey be reduced to (a) the scope of the photographic coversge snd (bt) tre
degree to which e photographic interpreter may extrect useful and relisble
information from the material.

PT suitebility ratings are categorized as Excellen*, Good, Fair,
Poor, and Unuseeble. These ratings refer to the oversll interpretive —alue
of the photography obtained from & particular reconnaisssrnce mission. In-
dividual tergets may also be assigned PI suitability ratings. The s*end=srds
that determine assignment of the various retings are:

Excellent: The photography is free of degrasdations by cemers msl-
functions or processing faults and the weather conditions are fevorstle
throughout. The imegery contains sharp, well-defined edges snd corrers
with no unusual distortions. Contrast ig optimum and shedow detsils, as
well as details in the highlight areas, are readily detectable. Obser-
vation of smell objects and a high order of mensuration sre made pcssible
by the consistently good quelity of the photography.

Good: The photography is relatively free of degradetion or limiting
atmospheric conditions. Edges snd corners are well defined. No unususl
distortions are present. Detection end sccurate mensuration of small ob-
Jects are femsible, but to a lesser degree than in material reted ss
"Excellent"”.

Fair: Degradation 1s 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 sreas. Detection and identifi-
cation of small objects are possible, but accuracy of mensurestion is re-
duced by the fall-off in image quality and the less-then-optimum contrast
that prevails.

Poor: Cemera-induced degradations and/or weather limitetions severe-
ly reduce the effectiveness of the photography. Definition of edges and
corners is not sharp. Only gross terrain festures and culture may be de-
tected or identified and distortion of form may exist. Accuraste mensura-
tion of even large objects is doubtful.

Unuseable: Degradation of photography completely precludes detection,
identification, and mensuration of cultursl details.
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C. PI Comments -

1. Atmospheric Attenuation: Listed below is the photo in-erpre-er's
report of weather conditions for priority 1 targets covered on this missiorn,

Weather Number of Targets
a. Clear 458 or 81 percent
b. Secattered clouds 46 or 3 percent
¢. Heavy clouds 20 or &L percent
d. Haze 27 or S percent
e, Scattered clouds/ 8 or 1 percent

cloud sheadow
f. OSemi-darkness 5 or 1 percent

2. Terrain Condition: The terrein conditions were considered good
for the interpretation of mission materiel. In most ceses, the presence
of snow cover aided the interpretation.

3. Product Interpretebility: The imagery provided by Mission 1105
is generally soft and intermittently displeys areas of image smesr. The
image degradation on this mission resulted in the interpretsbility being
generally similar to that of a normal 1000 series mission. However, the
best quality photography of Mission 1105 is better than the best of any
1000 series mission, while the more degraded imsgery is worse then thast of
a normal 1000 series mission. The additional coverage provided by the use
of film type S0-380 (UTB) is congidered to be of an extreme edventage, and
future use of this materisl is encoureaged.
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Target Designator
Cemera (Looking)
Pasgs
Frame
Date of Photography
Universal Grid Coordinates
Geographic Coordinatee of
Format Center
Altitude (ft)
Camera

Pitch (deg)

Roll (deg)

Yaw (deg)
Local Sun Time
Solar Elevation
Solar Azimuth
Exposure (sec)
Processing Level
Vehicle Azimuth
Filter {Wratten)
Target Type
Target Contrast
Weather Conditions

16D
13

L4 Nov
56.1

34-3N 118-9W

k99,3
%

*

*

1325
34° 29
217°
1/e72
NA

58
- 1.6

50

173°19"

25

51/51 T-Bar

5:1
Hazy

: NO=EORON=DINsEM

c
Aft

16D

19

4 Nov 68

19.3 - 4.6

34-3N 118-11W
498, 358

*
»*
*

1325

34° 30"

217°

1/460

NA

173° 26!

21

51/51 T-Bar
5:1

Hazy

GROUND RESCLUTION IN FEET AS DETERMINED FROM THE ORIGINAL NEGATIVE AND
SECOND GENERATION DUFLICATE POSITIVE

Along

Track
Fd  AfE
Observer 1 Neg. 12' 16'
Pog. 16' 16°*
Obgserver 2 Neg. 16' 12
Pos. 16' 16'
Observer 3 Neg. 16' 16'
Pos. 16' 16'

*Not Available.

TOP-SEERET-RUFF

+ Greater Than.

C
Across
Track
Fwd Aft
+161 1z
+16" 16'
+16' 12
+16' 16"
+16' 12!
+16"' 16’
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Target Designator
Camera (Looking)
Pass
Frame
Date of Photography
Universal Grid Coordinates
Geographic Coordinates of
Format Center
Altitude (ft)
Camera

Piteh (deg)

Roll (deg)

Yaw (deg)
Local Sun Time
Solar Elevation
Solar Azimuth
Exposure (sec)
Processing Level
Vehicle Azimuth
Filter (Wratten)
Target Type
Target Contrast
Weather Conditions

Fwd
32D
13
S Nov 68
ko.2 - 5.2

35-25N 115-37W
493,612

¥*
*
*

1315

3k 3¢

o1k

1/272

NA

1730 'r f

25

51/51 T-Bar
5:1

Clear

F

Af+
32D
19
5 Nov &8
37.0 - 0.2

35-24N 115-bow
493,208

kg
*
*

1315

BN

214°

1/459

NA

173°14°

21

51/51 T-Bar
5:1

Clear

HOP-SECREF-RUFF— ()
RO VORITON™DITIPAT |

GROUND RESOLUTION IN FEET AS DETERMINED FROM THE ORIGINAL NEGATIVE AND
SECOND GENERATION DUPLICATE POSITIVE

Along

Track
Fwd Aft
Observer 1 Neg. 8' 8
Pos, 12! 12°
Observer 2 Neg 8! 8r
Pog. 12° 12’
Observer 3 Neg. 12' 8
Pos. 12°' 8r

*Not Available. + Greater Than.

Across
Track
Fwd Aft
72" 12!
12 12’
T'e" 1g!
12’ 12!
8! 81
12° 12!
-24 -
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Target Designator
Cemera (Looking)
Pass
Freme
Date of Photography
Universal Grid Coordinates
Geographic Coordinates of
Format Center
Altitude (ft)
Camera

Pitch {deg)

Roll (deg)

Yaw {deg)
Local Sun Time
Solar Elevation
Solar Azimuth
Exposure (sec)
Processing Level
Vehicle Azimuth
Filter {Wratten)
Target Type
Target Contrast
Weather Conditions

Fwd
48D

35
6 Nov 68
56.5 - k.4

32-koN 112-31W
505,340

*

*

*

1309

36°43!

212°

1/266

NA

173°30°'

25

51/51 T-Bar
5:1

Cloudy & Haze

G

Af*~
48D
L1
& Nov 28
21.9 - 1.1

32-481 112-33W
504, 981

*

1309

30° Lk

212°

1/4k49

NA

173°37"’

21

51/51 T-Bar
5:1

Cloudy & Haze

GROUND RESOLUTION IN FEET AS DETERMINED FROM THE ORIGINAL NEGATIVE AND
SECOND GENERATION DUPLICATE POSITIVE

Along

Track
Fwd Aft
Observer 1 Neg. 16' 12°'
Pos. 16' 16
Observer 2 Neg. 16' 12'
Pos. 16' 16'
Obgerver 3 Neg. 16' 12!
Pos, 16* 16°'

*Not Available. + Greater Than.

Along

Track -
Fwd Aft
+161 12
+167 12!
+16°' 12
+16" 12’
+16° 12
+16! 12!
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Target Designator
Camera (Looking)
Pass
Frame
Date of Photography
Universal Grid Coordinsates
Geographic Coordinmtes of
Format Center
Altitude (ft)
Camera

Pitch {(deg)

Roll (deg)

Yaw {deg)
Local Sun Time
Solar Elevation
Solar Azimuth
Exposure (sec)
Processing Level
Vehicle Azimuth
Filter (Wratten)
Target Type
Target Contrast
Weather Conditions

TOR-SREREF-RUFF-

N PORTICN DS
1!
Fvd Af-
64D 64D
L 10
7 Nov 68 7 liov 68

19.6 - 0.7 57.8 - 5.3
31-43N 109-45W 31-43N 109-48W

508, 629 503,289
* *

* *

* *
1301 1302
38°11° 38°11°
210° 210°
1/243 1/450
NA NA
173°39" 173°ksS’
25 21

A Leg A Leg
11:1 11:1
Clear Clear

GROUND RESCLUTION IN FEET AS DETERMINED FROM THE ORIGINAL NEGATIVE AND
SECOND GENERATICON DUFLICATE POSITIVE

Along Across
Track Track
Fwd Aft Fwd Aft
Observer 1 Neg. 12'7T" 10' " gr1"
Pos. 12'T" 10! 15'10" 10'
Observer 2 Neg. 12'T" gri1" 127" 811"
Pos. 12'7" 8r11" 15'10" 11'2"
Observer 3 Neg. 12'T" 8'11" 127" 811"
Pos. 12'T" 10°' 15'10" 10'
*Not Available. + Greater Than.
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Target Designator M

Camers (Looking) Fwd Aft
Pass . 161D 161D
Frame 12 18
Date of Photography 13 Nov 68 13 Nov 68
Universel Grid Coordinates ho b - 1.6 35.0 - 4.3
Geographic Coordinates of
Format Center 33-51N 116-37W  33-51N 116-40W
Altitude (ft) 510,693 510,410
Camera

Pitch (deg) * *

Roll (yaw) * *

Yaw (deg) * *
Local Sun Time 1207 1207
Soler Elevation 37°5h! 37°54"
Solar Azimuth 193° 193°
Exposure (sec) 1/265 1/448
Processing Level NA NA
Vehicle Azimuth 173°22' 173°28"'
Filter (Wratten) 23A 21
Target Type 51/51 T-Bar 51/51 T-Bar
Target Contrast 5:1 5:1
Weather Conditions Haze Haze

GROUND RESOLUTION IN FEET AS DETERMINED FROM THE ORIGINAL NEGATIVE AND
SECOND GENERATION DUPLICATE POSITIVE

M

Along Across

Track Track
Fwd Aft Fwd Aft
Observer 1 Neg. 16' 8! 12’ 12!
Pos. 16' 12! 16! 12!
Observer 2 Neg. 16' 12' 12! 12!
Pos. 12! 12! 12! 12!
Observer 3 Neg. 16' 12' 12! 12!
Pos. 12' 12 16" 12’

*Not, Available. +Greater than.
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Camera Number
Resegu Number
Lens Serial Number
S1it Position/
S1it width (in)

Aperture
Exposure Time (sec)
Filter {Wratten) Primary
Alternate
Focal Length (mm)
Splices
Film .H.uam\
Film Length (ft)

Film Type/
Emulsion No

Resolution Data (L/mm)

Static
High Contrast
Low Contrast
Dynamiec
I High Contrast
I Low Contrast
P High Contrast
P Low Contrast

Fwd
Pan

311
*

I-207
1/0.180
2/0.229
3/0.310
L/0.340
F5/0.305
*

Variable
w/zs
w/23a
2k, 002

7
50-380/
2k, 000

50-380/

157-5-10-6-10-8

HA
Na

*293
* 182

* 255
* 173
* 279
* 187

HA - Not Avallable,

¥ - Not Applicaile.

R ~ Radial Resolutior on Axls.

T - Tangential Pegolu'.ion on Axis.
* -

A L
FS - Fail Safe.

Fwd
Take -up
Horizon

3795

*****FGI**

B ok ok % k %k k k %k

n
2

187T

NA
NA

5E

HA

Resolution Tested Usini- a s\Mu Filter.
-Resolution Tested Usiny & #/21 Filter.

~NO-POREION DISSER.
PART VIII. MISSION DATA
Fwd Aft
Supply Aft Take-up
Horizon ©Pan Horizon
* 310 *
* ¥+ *
E23777  1-168 E23809
* 1/0.138 *
* 2/0.149 *
* 3/0.192 *
* L/o.2m1 *
* F5/0.198 *
F/6.3 * F/6.3
1/100 Variable 1/100
Ww/2s w/z1 W/es
None W/eR+CC2C+0UN, D, None
55 2h. 002 55
* - W *
* 50-380/ *
* 23,000 *
* .w#ok\mo %
* 80-121/500 *
* 50-380/ *
* 157-10-10-8 *
* wro_r\ *
* h15-2-2 *
* 50-121/4k.1 *
166R NA PO9R
1667 Na 2097
NA A 25T NA
NA a 150 WA
NA A 219 NA
NA Al32 NA
NA a 265 NA
NA A 158 NA
- 31 -
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Aft
Supply
Horizon

3753

kR Kk kB K X

Hok % % % & % k % % %\
Q \n
o)

5
-3

=
&

NA
NA
NA
NA

Port

* ok ok ok ok ok ok ok ok %k ok k ok ok k Kk k kK Kk k & % k k x

* %

* K K X

Stellar

Starboerd

¥ ok k ok K ok ok ok k% ok ok ok ok ok ok k ok Kk Kk kK Kk Kk k k

* ¥

* K % X

Index

£ 0k k ok ok ok %k % Kk K Kk K ok ok K k% Kk ok ok ok ok ok K X

L]

* ok ¥ k.
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' PART IX. ENGINEERING EXPERIMENTS

A, Mission 1105 Experiment

This mission carried a 500 foot tag end of film type SO-121 (aerial
color film) on the aft camera supply. The experiment was limited in velue
by the reduced system film tension employed to accommodate the UTB mate-
riel. This decrease in tension permitted the S0-121 to buckle out of the
focal plane during exposure, providing imagery of variable quality,

B. Analysis of Experiment

A detailed analysis of the S0-121 experiment is included =s a special
study in this PER.

C. Schedule of Future Fxperiments

Tentative Experiments Polarizer through Focus Winter, Proper
Mission 1106 & 1107 ‘ Azimuths

Stepped Glass Filter l
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FIGURE 1. MIP SELECTION, MISSION 1105-1 (Aft cemera)
This is an example of the best image quelity obteined on this mission.

FIGURE 2. CORRESPONDING COVERAGE OF MIP SELECTION, MISSION 1105-1

This is the corresponding coverage of the MIP area es imaged by the
forward camera.
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Camera . .« v « ¢ o ¢+ o
PABS ¢« ¢ o v ¢ v 4 ¢ o
Freame. . . . + + + + . .
Date of Photography. .
Universal Grid Coordinates
Enlargement Factor . . . .
Geographic Coordinates . .
Altitude (ft). v ¢ o o« o &
Camera Attitude:
Pitch (deg). . .
Roll (deg) . . .
Yaw (deg). . . .
Local Sun Time . .
Solar Elevation. . .
Solar Azimuth. . . . . . .
Exposure (sec) . . . . . .
Vehicle Azimuth. . . . . .
Processing level . . . . .

T s =

s s = s
*+ &4 = e

FIGURE 1
MIP-1

310

16D

20 aft

L4 Nov 68

k7.3 - 1.2

Lax

33-56N 118-10W
498,781

Not Available
Not Avallable
ot Available
1326

3435

e1r7e

1/380

173 27!

Dual Gamms

- 32b -
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FIGURE 2
Corresponding
311

16D

14 fwd

4 Nov 68

29.3 - 5,0
hox

33-56N 118-8W
k99,265

Not Available
Not Available
Not Available
1326

34 35"

217°

1/262

173°20'

Duel GCamms
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This ie an example of the best image quality obtained on this mission.

l T " FIGURE 3. MIP SELECTION, MISSION 1105-2 (Forward camera)
l FIGURE 4. CORRESPONDING COVERAGE OF MIP SELECTION, MISSION 1105-2

This is the corresponding coverage of the MIP target as imaged by the
aft camers.
?‘.‘

L)

[l and
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s

o
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Camera « + + »
Pess . « o«
Frame. . .

L] * . - .

e + &

Date of Photogrephy (GMT).
Universal Grid Coordinates
Enlargement Fector . . . .
Geographic Coordinates

Altitude (ft). . . .

Camera Attitude:
Pitch (deg). .
Roll (deg) . .
Yaw (deg). . .

Local Sun Time .

Solar Elevation.

Solar Azimuth., .

Exposure (sec) .

Vehicle Azimuth.

Processing Level . .

. & s &

" & & =

O =PRI OTTITN

a * ®» = & = =

FIGURE 3
MIP-2

311

170D

28 fwd

14 Nov 68
Lko.3 - 2.3
Lax

55-4TN 37-20E
530, 461

Not Available
Not Available
Not Available
1135

16°16'

192°

1/234

167 44!

Dual Geamma

- 324 -

FIGURE 4
Corresponding
310

17CD

34 aft

14 Nov 68
27.9 - 3.7
40X

55-01lN 37-37E
529,122

Not Available
Not Available
Not Available
1135

16°16!

192°

1/323

168°4 !
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FIGURE 5. EXAMPLE OF POOREST PHOTOGRAPHY OBTAINED Ol ‘MISSICN 1105-1
This is an example of the out-of-focus imagery from Mission 1105-1.
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FIGURE 5
CAMETE « o o o » ¢ « o « « » « 310
POSS « « o « o o o o o o o o » 41D
FPBME. o o o« « o + o« o o + « « O &8t
Date of Photography (GMT). . . 6 Nov 68
Universal Grid Coordinstes . . U46.0 - 5.2
Enlargement Factor . . . . . . H0KX
Geographic Coordinates . . . . 52-19N 39-50E
Altitude « « « « « « 4+ « « « 531,936
Cemeres Attitude:
Pitch (deg)e ¢« ¢ = . . « « . Not Available
Roll (deg) « ¢« ¢« + « « « » . Not Available
Yaw (deg). « « « « « « « » o DNot Available
Local Sun Time . + « « « «» «» - 1255
Solar Elevation. « « « « « « o 20°7'
Solar Azimuth, + « « « « « » o 208°
Exposure (sec) « « « « « « « o 1/295
Venicle Azimuth. . + « » . . « 169*°217
Processing Level . . . + . . . Dual Gamma
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50=-121 EVALUATTION

MISSION 1105

T. INTRODUCTION & v + o o o o o o o o o o o o s s o o« « » «
Al Test Descript ion » * L2 - L] L] - - l - L] - e [ ] . [ ] . -
BE. Characteristics of SO0-121¢ ¢ ¢ ¢ « ¢ = o 2 o ¢ o o o
C, System/Film Compatibility. . « & ¢ & o ¢ + ¢ o &+ « &

II L] FILM DEGRADATIOIISI . L] L] [ ] » L] - L] . L - L] L] - - L] - * L ]

A. Physical DegradationS. « « « o « o o o o o o o o o v

B. Imaged Degradations. . .+ « + o o o & s o s & o o o« »

ITT. IMAGE QUALITY. v ¢ « « o & o o o s s s 3 & o« o o = o » &
A. Resolution (Theoretical) . . ¢ & o ¢ « o ¢ o « » o &

B, Resolution (Sutjective). o v v v ¢ ¢ ¢ « ¢ o « o o« &«

C. Color QuUAality. « ¢ o« o o ¢ o ¢ o« o o o s & » s = + &

TV. ACQUISITION PARAMETERS + + o = o + o o « o o o « o o o &
V - mI‘ISURATI ON [ ] - L ] . L - - a - L] - L] L] L] L ] -* - - - » [ ] a [ ]

VI. OBSERVATIONS AND CONCLUSIONS ¢ & & 4 o s o o s o o o « &«

LIST OF ILLUSTRATIONS

Figures le and 2a., S0-121 and 50-380 Quality Comparison . . . . . . . 42a

Tigures 3a& and ba. Change in Image Quality within Format. . . .
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‘ FIGURE 8. EXAMPLE OF PANORAMIC ARND HORIZOK FORMAT OVERLAP

Due to modifications of this system which lengthered the panoramic
formats, the horizon arcs on btoth main camera records are overlapped as
illustrated by this example.
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FIGURE 7. EXAMPLE OF IMAGE SMEAR
An example of image smeasr on the forward-looking images from Mission
1105-1. Similar areas are found throughout the forward-looking material
from this half of the mission.,
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FIGURE T

Camera . . . . . . . . ... . 310
Pass . . » ¢ . . ¢ . . ... . 25D
Frame. . « . . . + « . 4 . . 15 fwd
Date of Photogrephy (GMT)., . . 14 Dec 68
Universal Grid Coordinates . . 27.9 - 3.7
Enlargement Factor . . . . . . LOX
Geographic Coordinates . . . . 55-1N 37-37E
Altitude (£t} . . . . . . ., 529,122
Camera Attitude:
Pitch (deg). . . . . . . . . Not Available
Roll (deg) . » . . . . . . . Not Availsble
vaw (deglse « v . . . . . . Not Availsable

Local Sun Time . . . 1154
Solar Elevation. . .. 23°3"
Solar Azimuth. . . » 197°
Exposure (sec) ., . . . 1/323
Teticle Azimuth. . 153°L

Processing Level . . . . . . . Dual GCams
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FIGURE 6. EXAMPLE OF PCOREST PEOTOGRAPHY OBTAINED ON MISSION 1105-2.
This.is an example of the poorest quality imagery obtained on Missior
1105-2. '
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CEINETE « o ¢ o ¢ o+ o o o &
PESS v 4 4 ¢ ¢ o ¢ ¢ o 2
Frame. o o o v o o 4 o o
Date of Photography (&IT).
Universal Grid Coordinates
Enlargement Factor . . . .
ceographic Coordinates . .
Altitude (ft). . . . . . .
Camera Attitude:

Pitch (deg)e « « o « 4 .

Roll (deg) » - « v v 4 &

Taw (deg). s s s e s
Locel Sun Time . . . . . .
Solar Elevation. . . . .
Solar Azimuth. . . .
Exposure (sec) . . . . . .
Vehicle Azimuth. . . . .

Processing Level . . . . . .

FIGURE 6

310

240D

5 aft

18 Nov 68
66.9 - 5.4
LOox

29-20N 80-15W
497,095

Not Availsble
Not Available
Hot Available
1130

43e 32"

183°

1/453

174° 03

Dual Gamma
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§0-121 EVALUATION
MISSION 1105
I. INTRODUCTION
§0-121, a direct reversal color film, was used for the first time in
this system in an engineering test. This report presents an analysis of

the test with regard to the characteristics of the material, physical and
imaged degradations, and image quality. The format of the report is sim-

ilar to that used for the 50«180 evaluation o jas=i L (see the Pho-
tographic Evaluation Report on Mission 1104, and enables

the reader to compare the two films.

4, Test Cescription

Five hundred feet of S50-121 color film was attached to the end of
the aft-locking camera tlack and white (S0-380) record. A total of 223
exposures were obtained during acquisitions 37 to 67 of pass 273D, all of
passes 274D, 279, 281C, and frames 1 through 71 of pass 283D, where the
film supply was exhausted., Eecause of an increase in film thickness of
S0-121 as compared to S0-33C, photographic coverage of pass 280D and
frames 72 through 130 of pass 233D was obtained by the forward camera only.
S0-380 film has a thizkness of 2,0 mils, while S0-121 is 3.5 mils thick.
Tifty feet of type 34OL f£ilm, 3.0 mils thick, was spliced between the SO-
380 and 50-121 to ease the transition from one film thickness to the next.

Prior to processing, the time track edge of the color material wes
flashed (pertially exposed) with filtered light to decrease the density
along the film edge. This allowed the standard edge titling technique to
be employed while retaining suxiliary data. The color film was processed
in the Jrafton processor. Reproductions of the original were mede on SO-
271 duplicate color stock and disseminated to customers according to the
standerd requirement criteris.

£. Characteriziics of 8C-1231

80-121 color film is & fine grein material with high definition
characteristics, and is specifically designed for high altitude aerial
reconnaissance. The film contains three emulsion layers with the green
sensitive emulsion on top, the tlue sensitive layer in the middle, and
the red sensitive layer or the tottom. The emulsion layers are coated
or. a z,5 mil estar polyester tase with an anti-halation undercost and a
clear gfel tacking. The fcllowing iz & cross-sectional design of the
film: :
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_green Sensitive Layer - Magentgﬁ?ositive Image
Blue Sensitive Layer - Yellow Positive e
Red Sensitive layer - Cvan Positive Image

Base

The following curves, provided by the Processing contractor, repre.
sent the sensitometric characteristics of the original (flight) film pro=
cess as generated by 2 1B sensitometer,
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SENSITOMETRIC CURVE FROM MAIN CAMERA MATERIAL
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SENSITOMETRIC CURVE FROM MAIN CAMERA MATERIAL
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C. System/Film Compatibility

The overall quality of the S0-121 imagery is poor and does not
represent the potential quality of the system/film combination, An out-
of-focus condition was experienced throughout the mission. The film
apparently curled away from the focal plane during exposure, resulting
in very poor focus at the center of format with improvement toward each
edge.

A second factor that should be considered with regard to image
quality is that the spectral transmission of the lens is not optimized
for the spectral sensitivity of the film., The sensitivity of the blue
emulsion leyer peaks far out on the spectral transmission curve for the
lens and, therefore, provides poor resolution. The green sensitive layer
peaks near the area of best transmission for the lens and provides the
best image quality. The red sensitive layer pesks at the region of optimum
transmission for the lens; however, the image created in the red sensitive
emulsion layer is degraded by light scettering associated with the physi-
cal location of the layer.
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II. FILM DEGRADATIONS

A. Physical Degradations

The overall physical condition of the film is good, although minor
base and emilsion scratches are present intermittently throughout. Frames
70 and 71 of pass 283D are damaged by scratches and abrasions in associa-
tion with film supply exhaustion.

B. Imaged Degredations

S0-121 has an serial exposure index of 6.0 as compared to 1.6 for
$0-380 and therefore is more susceptible to light leak induced fog. Fog
patterns associated with camera off periods are present on a few frames
near the end of some passes (example: frame 26 of pass 281D). Traces of
dendritic edge static sre present along both film edges intermittently
throughout the color material. The degradation is generally minor; how-
ever, in some instances the traces extend into the format a distance of
one inch (exsmple: frame 7 of pass 281D).
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TII. IMAGE QUALITY

A. Resolution (Theoretical)

A dynamic system resolution of 132 L/mm was established by the
camera contractor for the aft looking camera of Mission 1105, using SO~
380 at 2:1 total overall contrast (TOC). This equates to & theoretical
ground resolution of approximately 6.2 feet at 81 nautical miles (rm).
The best ground resolution, as determined from the black and white (SO-
380) coverage of an 8.8:1 type "C" resolution target covered by the aft
camera, 1s approximately 7.7 feet along track and 8.3 feet across track
(recorded at 81 nm). Unfortunately, no resolution targets were photo-
graphed with S0-121, nor was the system resolution reported using SO0-121.
Theoretical system resolution values using S0-121 were developed &t this
facility using the following computations.

Data and Calculstions

1. System Resolution

Siven: 8. Resolving power of SO-121 film at 2:1 TOC--78 L/mm
Y. Resolving power of S0-380 film at 2:1 TOC==290 L/mm
¢. Dynamic system resolution of the aft camera using

$0-360 film at 2:1 TOC--132 L/mm

*
Tormula: %; = %I + %; -
Rg = Resolving power of the system
Rl = Resolving power of the lens
Ef = Resolving power of the film

Using the given values and formule above, the system resolution
of the aft camera using S0-121 film is computed to be epproximately 59
L/rm at 2:1 TOC.

*These formulas do not take into account image motion parameters or atmo-
spherics., A confidence limit of plus or minus three feet is a reascnable

allowance for error.
2
(l_=1_*;_)
+*he formula \ Rg K1 f/ has been suggested as & more accurate

description of the system performances, but the difference is included
ir. the conlidence limit of plus or minus three feet,

2 2
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2., Theoretical Ground Resolution

Formula: S = H *
300 FR
S = Ground resolution in feet
H = Altitude in feet
F = Focal length in feet
R = Resolving power of the system
30C = Conversion factoer

Using the above scale formula, the theoretical ground resolution
of S0-121 film in the aft camera is computed to be approximately 14 feet
at an altitude of 82 nm.

Resolution Comparison (Approximate)

Film Resolving Power (cycles per millimeter)

TOC 50-380 S0-~121 3hol 80-180
1.6:1 195 63 190 30
1.7:1 205 T3 196 35
2:1 280 78 260 L2
6.L4:1 L82 130 Lé5 67
1000:1 671 172 668 95

System Resolution {Approximations)

TOCS 50-380 s0-121

2:1 132 L/mm = 6.2 ft 59 L/mm = 14 ft

B. Resolution {Subtjective)

The S0-121 imagery is generally out of focus and the expected
resolution was not achieved. The best quality is restricted to a narrow
tand along the format edges where the ground resolution ranges from 15 to
25 feet. A very noticeatle shift in quality (apparent at 5x megnification)
occurs toward the format center where the best resolution is approximately
30 feet,

C. Color Quality

The color talance is good; however, there is a slight color shift
from the teginning to the end of an operation and from one pass to another.
The density and contrast are generally good.

*see footnote (*) on paze 4l.
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FIGURES la AND.2a. S0-121 AND S0-380 QUALITY COMPARISON

The following photograrhs are comparisons from SO-121 and S0-380 film.
Both photographs are representative of the best quality that was obtained
with the respective films, The S0-380 photograph contains fine detail,
whereas the color provides additional tonal informstion,

- 42g -
liandle Via
: ~Saled " RETRUIL
M-T-R-UIFF Contrel System Only
NG b DRES NI



Randle Yia

Contro) System Oniy

« * & ® ¢ e a2 a

Date of Photography (GMT)
Universal Grid Coordinates‘

Enlargement Factor , , .
Geographic Coordinates ,

Altitude (ft)
Local Sun Time , . . ,
Solar Elevation {deg)

Solar Azimuth (deg) |,
Exposure (sec) , . . .
Filter . . . . . . . . .
Vehicle Azimuth (deg) .

. . @ . -

L] L] . »

* ® 2 =

FIGURE 1la

. 310

. 273D

. 63 Aft

. 20 Nov 1968

. 67.8X
0.7Y

. 10X

. 35°01'N
98°13'w

. 512,755

. 1117

. 34281

168°

1/436

173%1h
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W/2E+CC20C+0, LN, D,

FIGURE 2a

311
2730

56 Fwd
20 Nov 1968
9.3X
1.7Y
10X
35°53'N
98*21'w
512,960
1117
33 36"
168¢
1/270
W=25
173° 06"
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FIGURES 3a AND La, CHANGE IN IMAGE QUALITY WITHIN FORMAT

The following photographs display the shift in image quality as dis-
cussed in Part I. DNote the relatively good imagery at the bottom of the
Prints, which portrays the edge of the format, and the poor quality that
is readily apparent at the middle and top of the print,

Prints from S0-180 (infrared color film) of the same area as covered

We in the Photographic Evaluation Report for Mission 1104,
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CAMeTa o o o o o o o & o o

PASS o ¢ o o ¢ ¢ 5 ¢ » o =

“rame

.« 2 « o » « ¢ @

Date of Photography (GMT).
Universal Grid Coordinates

Enlargement Factor . .
Seographic Coordinates

Altitude (ft) . . ..
Loecal Sun Time . . , .
Solar Elevation {deg)

Solar Azimuth (deg) .
Exposure (sec) . . . .
Tilter . . 4 4 e e .
Vehicle Azimuth (deg)

- « B A e

L N Y

FIGURE 3a

310

274D

17 Aft
20 Nov 1968
40.6X
0.6Y

10X
351N
120°33'W
512, 766
1105
3he35¢
163°
1/437

W/2E+CC20C+0 4N, D,

173°15"
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FIGURE La

310

274D

20 Aft

20 Nov 1968
35.6X

1.7Y

10X
3he2
120°
512,
1105
3h°5
163°
1/43

173°

9'N
30'W
719
8r

8

W/2E+CC20C+0, LN, .
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IV. ACQUISITION PARAMETERS

The S0-121 was exposed through a Wratten 2E

filter with a 0,20 cyan

color correction filter and a 0.40 neutral density filter. There were

five slit widths available: 0,138, 0.149, 0.192
fail-safe of 0.198 inch., Only the 0.192 and 0.27

» &8nd 0.271 inch and a
1 slit widths were used

during this experiment. The range of acquisition parameters experienced

during exposure for the S0-121 is listed below.
first and next to the last frame of esch pass to
tation of exposure associated with camera slow do
eration.

- h3 -

This data refers to the
avoid improper represen-
wn at the end of an op-
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V. MENSURATION

There were no photo interpreter requests for mensuration support from

the color portion of this mission. Therefore, no mensuration analysis has
beer accomplished,
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VI. OBSERVATIONS AND CONCLUSIONS

1, Twenty-two targets were nominated for color coverage on this
mission, but only one was actually covered. No additional intelligence
information concerning this target was obtained from the color photog-
raphy.

2, The image quality and interpretability are poor due to the out-
of-focus condition experienced throughout the color acquisitions. This
degraeded condition precludes & detailed analysis of the potential of
color photogrephy in this system,

'3, S0-121, epproximately 1.5 mil thicker than S0-380 (UTB), results
in a shorter film load capability and reduced area coverage,

4, The color balance is good and the exposure is adequate.

5. The use of the color imagery from this mission as a stereo part-
ner with the high resclution black and white imagery, 1s limited by the
sut-of~focus condition of the color amcquisitions.

6. e + ground resolutij = in
this system (approximately feet) is not gompaiible with detailed tar-

adoyt. Color oriented requirements should be directed against
targets which do not require resolutions beyond the capability of the
system, The requirement for color must be color resolution oriented
rather than spatiel resclution oriented.
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80-180 EVALUATION SUPPLEMENT

A special study on S0-180 film is incorporated in the Photogrgphic
Evaluation Report for Mission 1104. At the time of putlication, the fol-
lowing prints were not available and are included herein to illust?ate and
substantiate the conclusions of the study. For the sake of convenience,
the Appendix to the 50-180 Evaluation has been repeated in this report.

For addition i ation, readers are referred to the study in its en-

LIST OF ILLUSTRATIONS

Page
Figure 1b. Effect of Corona Static on S0-180 4 e s e 4 v 4 4. . . 508
figure 2b, Panchromatic Riack and White Print, . ., ., . . « +» « 50cC
Figure 3b. Orthochrometic Black and White Print, . ., ., .. .., . 50e
Figure kb. Cyan Dye Layer (Infrared Information) Print , . , . , . 50g
figure 5b. Magenta Dye Layer (Red Information) Print . ., . ., ., . 501
Tigure ft. Yellow Dye Layer (Green Information) Print, . e+« « . 50k
Tigure Tb, Effect of Corona Static on S0-180 e st et e v e e .. . 50m
Figure 3b, Panchromatic Black and White Print. . . . . ... .. . 500
Figure 9t, Orthochromatic Black and White Print. e e e e s .. . 50q
Tigure 10b. Cyan Dye Layer (Infrared Information) Print , , , , . . 50s
Tigure 1llb. Magenta Dye layer (Red Information) Print . . . . . . . 50y
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APPENDIX

It was previously stated that measurements made or tri-pasck color
films may be more accurate if obtained froem a single emulsion layer ra‘her
than from the composite of all layers. Similerly, improvements may slso
be expected in the image quality of black and white reproductions made
selectively from color film. It has been established that the quality of
the imagery varies with filter/film combinations. Therefore, more infor-
malion may be derived from one of the three layers than from either of the
olher two, and more than in all three viewed or printed as one. This
rhenomenon is more distinetly menifested in some areas than in others.
ELxperiments were conducted on the corona fog-degraded areas (where the
lever informstion differences are more pronounced ) by maeking reproductions
through red, green, and blue separation filters. The following combina-
tions were used:

FILTER FIIM PROCESS
W-92 (Red) Dupont High Contrast Versamat A
Separation Film
4-99 (reen) Dupont Medium Contrast Versamat R
Separation Film
W-93 (Blue) Dupont Medium Contrast Versamat B

Separation Film

Reproductions from the fog-degraded* areams illustrate that the prints
made through & W-92 (red) filter are unusable from an intelligence stand-
bPoint-~practically all information is obscured with only gross terrsain
features detectatle. The degree of informstion provided by the reproduc-
-ions made “hrough tie W-99 (zreer) ard W-95 (tlue) filters is muck
superior, with the prints ottained through the green filter generally
teins the rest. 211 reproductions are improved and more comparable with
recpect o each o0“l.er as shre fog from the corona statie decreases. The
velue of this special printing technique as s salvage and enhancement
Oreratior is otvious.

*lorone Fog Imaced Fed.
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Since publication of the referenced Appendix, printing conditions have
been modified to maximize informetion obtained from corona fog degraded
areas. The previous procedure was to reproduce contract separation nega-
tives from the originel film, using Wratten filters 92, 99, and 93 (red,
green, and blue respectively), and then make enlarged prints from the
negatives. Upon investigation, it was determined that a large amount of
degradation apparent in the prints is induced by the separation negatives
rather than the original film. To more accurately portray the inherent
quality of the original, enlarged separation negatives were made, and ther
contact prints were reproduced from these negatives. Wratten filters 29,
41, and 47B were used in this procedure because they are incorporated ir
the enlarger used in this experiment. The transmission characteristics of
these filters are relatively similar to the W-92, 99, and 98 and esre satis-
factory for the objective.

In addition to the selectively filtered prints, reproductions were
made from the same areas, using penchromatic and orthochromatic black and
white film without any special filtration.

Comparisorn of all printing techniques employed indicates that tre
vrir:s made trhrough the red filter and slso the prints made from the par-
crromatic film {without the use of selective filters) are very poor ir
qualit;. The remaining prints are feir in quality and appear comparstle
although those made through the green filter are slightly superior. There-
fore, it is recommended that if high quelity black and white reproductions
are reeded from the corora fog degraded areas of S0-180 film, a green
filzer bve used to maximize the information.
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FIGURE 1b. EFFECT OF CORONA STATIC ON S0-180

The following is a representative color sample of an area whick is
severely affected by corona static and portrays the original film as
accurately as possible. The color print should be compared with the black
and white prints which were made selectively from the same area. (FIGURES
2b thru 6b)
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FIGURE 2b, PANCHROMATIC BLACK AND WHITE PRINT
Printing and processing conditions:

10X enlarged negative made on D-184 Durst Leborator Enlerger with no
filters and six seconds exposure f-8.

Processed in A Versamat at ten feet per minute,

Contact printed on Kodebromide paper.
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FIGURE 3b. ORTHOCHROMATIC EBLACK AND WHITE PRINT

Printing and processing conditions:

10X enlarged negative mede on D-184 Durst Laborator Enlarger witr no
filters and two seconds exposure at f-8.

Processed in B Versamat at 12 feet per minute.

Contact printed on Xodabromide paper.
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FIGURE 4b. CYAN DYE LAYER (INFRARED INFORMATION) PRINT
Printing and processing conditions:

10X enlarged negative made on D-184 Durst Laborator Enlarger with
W-29 filter and 12 seconds exposure at f-8.

Processed in A Versamat at 15 feet per minute.

Contact printed on Kodebromide paper.
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FIGURE 5b. MAGENTA DYE LAYER (RED INFORMATION) PRINT
Printing and processing conditions:

10X enlarged negative made on D-184 Durst Laborator Enlarger with
W-61 filter and eight seconds exposure at f-8.

Processed in B Verseamat at 15 feet per minute.

Contact printed on Kodabromide paper.
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FIGURE 6b. YELLOW DYE LAYER (GREEN INFORMATION ) PRINT

Printing and processing conditions:

10X enlarged negative made on D-184 Durst Leborator Enlarge

W-47B filter and 11 seconds exposure at f-8, T
Processed in B Versamat at ten feet per minute,
Contact printed on Kodabromide paper.
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FIGURE 7o, EFFECT OF CORONA STATIC ON 50-180
The fbllowing is a representative sample of an area which is moder-
ately affected by corona static,

It should be compared with the black
and white prints which were made selectively from the same ares. (FIGURES
8b thru 12b)

- 50m -
Nandle Yia

Contrel System Oniy

-




o Waae sy lia

Nandle Via

Coatral System Only

Nandie Yia
=SolertRETROCE
Contret Systom Oaiy

T




ebalanindliLUOLE . .
Contrai System Only - NSRS ™

- FIGURE 8b. PANCHROMATIC BLACK AND WHITE PRINT

Printing snd DProcessing conditions:

10X enlarged negative made on D-184% Durst Laborator Enlarger with
no filters and six seconds exposure at f-8.

Processed in B Versamat at ten feet per minute.

Contact printed on Kodebromide paper.
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FIGURE 9b. ORTHOCHROMATIC BLACK AND WEITE PRINT
Printing and brocessing conditions:

10X enlarged ne

gative made on D-lBh'Durst Laborator Enlarger with
no filters and two s

econds exposure at £-80
Processed in B Versamat at 12 feet Per minute.

Contact printed on Kodebromide paper.
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FIGURE 10b, CYAN DYE LAYER (INFRARED INFORMATION) PRINT
Printing and processing conditions:

10X enlarged negative made on D-184 Durst Laborator Enlarger with
W-29 filter and eight seconds exposure at f-11.

Processed in A Versamat at 15 feet per minute.

Contact printed on Kodabromide peper.
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- FIGURE 11b. MAGENTA DYE LAYER (RED INFORMATION) PRINT
Printing and Processing conditions:

10X enlarged negative made on D-184 Durst Laborator Enlarger with
W-61 filter and eight seconds exposure at f-8,

Processed in B Verssmat at 15 feet per minute.

Contact printed on Kodabromide paper.
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FIGURE 12b. YELLOW DYE LAYER (GREEN INFORMATION ) ‘PRINT

Printing and Processing conditions:

10X enlerged negative made on D-184 Durst Leborator Enlarger with
W-UTB filter and 11 seconds exposure at f-8,

Processed in B Versamat at ten feet per minute.

Contact printed on Kodabromide paper.
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