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ABSTRACT

Reconnaissance Satellite Missjon 1018 was launched on 25 March 1965 from Point Arguello,
Vandenberg AFB, California. The first segment, 1018-1, was recovered in flight on 29 March 1965. The __
System was reactivated for another three and a half days before the second Mission Segment, 1018-2. was

recovered in flight on 1 April 1965.

The following report presents the results of a technical photographic evaluation of the original
negatives, which total approximately 30, 606 feet of 70mm, Type 4404 Film, excluding the pre-{light
portion. This imagery was obtained from 51 of the total 97 orbits.

The evaluation by the SPPL Team includes inspecting the film for physical degradations, measuring
density, photographic overlap and Visual-Reciprocal Edge Spread (V- RES) values, and analyzing imagery
by edge scan techniques. In the accomplishment of edge scan analysis, a 1y x 80u slit was used on a Mann-
Data Micro-Analyzer. An additional analysis by edge scan techniques was performed by the Scientist/Con-
suitant Team using a 1y x 80p slit on the Eastman Kodak Model 5 Microdensitometer.

The Wratten 25 Filter experiment was continued on Mission 1018. This experiment consisted of
utilizing a Wratten 25 Filter on the Forward Camera while retaining the Wratten 21 Filter on the Aft. This
Wratten 25 (red) Filter was used for the purpose of compensating for the existing "facing-illumination"
condition. The experiment has alsc been conducted on Missions 1007 and 1014-1017.

Analysis by edge scan techniques performed by the SPPL Team produced the following results when
converted to ground resolution: 14, 3' for MTF/AIM, 13.4' for 50% Spread, and 15.4' for M-RES on the
Forward Camera; and 14. 5" for MTF/AIM, 12. 8" for 50% Spread, and 15.4' for M- RES on the Aft Camera.
The results of the Scientist/Consultant Team are 13. 2' for MTF/AIM and 10. 8' for 50% Spread on the
Forward Camera; and 11. 2' for MTF/AIM and 8. 8' for 50% Spread on the Aft Camera. The analysis from the
SPPL Team shows similar image quality {for both Panoramic Cameras, while the Scientist/Consultant Team

shows the Aft Camera to have higher resclution than the Forward Camera.

The V-RES values range from 45 to 125 with an average of 83. This average V-RES value represents
a ground resolution of 12. 6 feet.

Five CORN displays {4 mobile and 1 fixed) were activated for Mission 1018. Photographic coverage
was obtained only on Mission Segment 1018-1. The displays covered were the mobile and fixed Bar Targets
at Pahrump, Nevada; the fixed Bar Target at Indtan Springs, Nevada (this target was not activated for
Mission 1018); and a mobile 200* Controlled Scene Brightness Target at Palomas Plain, Arizona. The
ground resolution read from the Bar Targets averaged 13.1 feet. The.fixed target at Indian Springs could
not be resolved. Analysis of the 200’ Controlled Scene Brightness Target by edge scan techni.ques re_sulted
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in the following average values: 16.1' for MTF/AIM, 12.3' for 50% Spread, and 13.6' for M~RES. Included
in this report is a tabulation of weather data recorded at the Pahrump, Nevada, and Palomas Plain, Arizona,
CORN displays. The data was obtained from instrumented weather balloons designed tc record temperature,
humidity, wind, dew point, and pressure data.

The average density values from the Forward and Aft Cameras of the two Mission Segments are
similar; however, due to the higher percentage of Full processing on the Aft Camera of Segment 1018-2, -
the average density values are significantly higher than those of the Forward Camera. Overall processing
of this Mission is considered good.

A "Stereo-Suppress’ feature was introduced on Passes D05, D06, D07, and D21 of Mission Segment
1018-1. A visual evaluation performed on these Passes showed little to no effect on the pitch and roll of
the vehicle.

This is the first mission evaluation that presents the frequency distribution of Dmin and Dmax
values for both mission segments by sun angle and processing level. These illustrations portray the actual

Dmiin and Dmax values within, below,” or above the desired density range.

The overall image quality of Mission 1018 is higher than Mission 1017. Physical degradations are

minar.
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SECTION I

INTRODUCTION

A technical photographic analysis was performed on the original negatives from Reconnaissance
Satellite Mission 1018, The results of this photographic evaluation are presented in the following report.

The "J'"" Modification of the CORONA Camera System used for this Mission was designed to obtain
stereo coverage from the two Panoramic Cameras. This System incorporates two separate fllm recoveries,
with one supply source for each Panoramic Camera. The vehicle for Mission 1018 was launched from Point
Arguello, Vandenberg AFB, California, on 25 March 1965. The first film recovery, designated Mission
Segment 1018-1, was accomplished in flight after 65 orbits. The second Mission Segment, 1018-2, was
recovered in flight after 32 orbits. '

Section II, paragraph A., "Known Information, " outlines specific mission data, a brief description
of the CORONA Camera System, resolution capabilities, and subject environmental information (sun angle
and latitude). Paragraph B., "Information Derived from Analysis, " includes data derived from the film
inspection, processing, laboratory evaluations, image analysis, Wratten 25 Filter experiment, film format

- characteristics, visual evaluation of a ''Stereo-Suppress" feature, and all information pertaining to the
Controlied Range Network (CORN) Operations for this Miasion.

There were no additional or revised procedures, methods, or equipment used in the evaluation of
Mission 1018; hence Section I1I refers to the descriptions outlined in the corresponding section of SPPL
Technical Report N'insion 1017).

Section IV presents observations and summaries of data resulting from the mission analysis and
concludes with a brief description of the more important photographic physical characteristics.

Section V lists all referenced messages and documents.

Section V1, the Appendix, includes tabulations of density and edge analysis data, photographic
enlargements (10X and 40X) with the respective Micro-Analyzer traces, CORN weather data, and a
— processing profile for all frames.

Sections 1L, 111, and IV are supplemented with graphs, tables, and illustrations which further
clarify the Mission evaluation.

% - TOP-SEERET - CORONA .
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SECTION 1II
TECHNICAL DATA AND RESULTS

This section presents information obtained from associated mission documents concerning the camera
system and data derived from the photographic physical characteristica evaluation of the original negatives
from Mission 1018. '
A. Known Information
1. Mission Data
a. Mission Segment Number and Dates of Photog‘raphy:l
1018-1: 25 March 1965 (21102) - 29 March 1965 (2338Z).
1018-2; 29 March 1965 - 1 April 1965 (0029Z).
b. Ephemeris: "Performance Estimate'' data was available. 2
‘c. Mission Product: Listed by Mission, Camera Position, Passes, Rollé, and Frames.
{Table 1, Appendix 1, pages 1-1 and 1-2),
d. Footage Received:
1018-1: 15,874 feet (approximate), including 886 feet of pre-flight.
1018-2: 185, 618 feet (approximate). See Illustration 1, page 20.
2. Camera System
a. Camera
(1) The "J" Modification of the CORONA Camera System used for this Mission included
ten cameras: two Panoramic Cameras (Fwd and Aft), four Horizon Cameras (a pair mounted to each
Panoramic Camera), two Stellar and two Index Cameras (one Stellar/Index for each film recovery). The
Systo m incorporates two separate film recoveries with one supply spool for each Panoramic Camera. The
first film load was recovered after five days of operation. This package recovery is designated Mission
Segment 1018-1. Reactivated on 28 March 1965, the System operated for another three and one-half days
before recovery of the remaining film load which was designated Mission Segment 1018-2. The CORONA
Camera System is designed to obtain stereo coverage from the two main Panoramic Cameras. The Horizon
\and Stellar /Index Cameras obtain vehicle attitude and positional data. For specific information on the
Camera System, See Table 2, Appendix 2, pages 2-1 and 2-2,
(2) A Wratten 25 Filter was used on the Forward Camera and a Wratten 21 Filter on
the Aft Camera of this Mission: Normally in this System the Wratten 21 Filter is used for both cameras,
The Wratten 25 is a red filter used primarily to reduce glare and haze. The exposure seiting for the

1 Messages: 25 and 29 March 1965, and 1 April 1965.
Messages: 30 March 1965 (1018-1) and 1 April 1965 (1018-2).

M TOR-FEGRET - CORONA : .
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Forward Camera on Mission 1018 was adjusted to compensate for this filter by increasing the exposure
time and the slit width.
b. Film®
Types of film used on Mission Segments 1018-1 and 1018-2 are presented in Table 3,
Appendix 3, page 3-1.
c¢. Resolution Capabil.ities4 e
Prior to launch, photographic resolution testing is conducted on all lenses except the
Stellar lens. The two Panoramic Cameras are tested dynamically in flight configuration while the
remaining lenses are statically bench-tested as components. The high contrast photographic resolution

test results are listed in the following table:

TABLE 4 - CAMERA RESOLUTION CAPABILITIES

Panoramic Horizon Fwd Horizon Aft Index Stellar
Fwd Aft Take-up Supply Take-up Supply -1 -2 -1 -2
Film 4404 4404 4404 4404 4404 4404 4400 | 4400 |4401] 4401
Camera 168 178 87 112 109 111 75.8 [ 78.6
Resolution 1/mm 1/mm 1/mm 1/mm 1/mm 1/mm 1/mm| 1/mm {n/a { n/a
(Avg) (Avg) | (Avg) {Avg) (Avg) (Avg) (Avg) | (Avg)

3. Description of Subject Environment

a. Sun Angle
Sun angles of the frames evaluated from Mission 1018 range from 6° to 77° and are

correlated with the density readings in Table 6, Appendix 5, pages 5-1 through 5-12, and Illustration 16,
pages 45 and 46. Sun angles are correlated with V-RES values in Dlustration 23, pages 55 and 56.

b. Geographic Latitude
Geographic latitude of the frames evaluated from Mission 1018 range from 1°N to 81°N,

and are correlated with the density readings in Table €, Appendix 5, pages 5-1 through 5-12, and
Illustration 17, pages 47 and 48.  Latitude is correlated with V-RES values in Tlustration 24, pages 57

and 58._

3 Manual of Physical Properties of Kodak Aerial and Special Sensitized Materials, Eastman Kodak

Compaany, Rochester, New York.
TOP-SEGREF- CORONA %
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B. Information Derived from Analysis
1. Physical Degradations
a. Mission Segment 1018-1: One hundred and fourteen rolls of original negative film
cuinprising the total product of the Panoramic and Horizon Cameras, excluding the pre-{light portion,
were examined for physical degradations.
{1} Imaged
(a) Forward Panoramic Camera

1 A fogged area, approximately 2" wide, was noted extending the entire
width of the image format at the center of Frame 001 on all passes except D01, D02, D0O7. AO08E, and D08.

2 Unidentified fogging, varying in pattern and density. was observed near the
head of the next to last frame on all passes except D01, A0OBE, D32, and D65.

3 A fogged area, approximately 6" wide, is visible extending across the
entire width of the image format near the center of the sixth from the last frame on all passes except
AOBE. A24E, and D65.

4 Dendritic fogging was observed along the non-titled edge near the head of
Frame 037, Pass D40.

o (b) Aft Panoramic Camera

1 A fogged area, approximately 3" wide, was noted extending the entire
width of the image format in the center of Frame 001 and the first frame after each camera start-up -
operation on all passes except D01, D02, D06, and D58.

2 Several streaks of fog, varying in density and length, occur within the
image format area along the non-titled edge of the third or fourth from the last frame on all passes except
DO1. D05, D07, AO8E, D21, D23, A24E, D25, D31, D37, D39, D40, D42, and D65.

3 Equipment shadow graphs were noted on Passes D37, Frame 082; D40,
Frume 030; D52, Frame 023; and D65, Frame 001.

4 Dendritic fog, varying in length, was observed extending from the non-
titled edge into the image format area intermittently throughout Passes D24, D25, D55, D57, D58, and D65.

5 A minus-density streak is visible extending across the entire iength of
Frame 006, Pass D05. -

§ Numerous parallel, minus-density streaks, approximately 1/8'" wide and
varying in length, were noted throughout Passes D02, D06, and DO08.

(2) Superficial
(a) Forward Panoramic Camera
1 Asmall emulsion scratch appears adjacent to each format edge. These

two scraiches are aligned directly under the camera number on ail frames and passes.

% TOP-SECRET - CORONA '
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2 Numerous fine-lined, short, parallel, emulsion scratches were noted
within 1" of the non-titled edge throughout all passes except D22, D32, D52, D57, and D65.

3 A processing comet was found on Pags D26, Frames 029 and 116.

4 A post-processing sp)lice was noted between Frames 003 and 004, Pass
DISE.

5 A pre-processing splice was observed on Frame 018 of Pass D10 and —
Frame 104 of Pass D39.

6 Approximately 75% of Frame 001, Pass D65, is missing.

7 Foreign matter and a few minor pinholes, scratches, and abrasions

were noted throughout this segment of the Mission.
(b) Aft Panoramic Camera

1 A series of fine-lined, short, parallel, emulsion scratches, directly
adjacent to both format edges, was noted at the head and tail of all frames and passes except D23, D31
and DG5.

2 A small emulsion scratch appears adjacent to each format edge. Theée
two scratches are aligned directly under the camera number on all frames and passes.

3 A processing comet was noted on Passes D06, Frames 002 and 095;
DO0§, Frames 043, 051, and 137; and D26, Frame 026,

4 A post-processing splice was found between Frames 009 and 010 of Pass
DIGE.

5 A pre-processing splice was observed on Passes D24, Frame 090; D57,
Frame 106; and D65, Frame 009.

€ Approximately 50% of Frame 010, Pass D65, is missing.

7 A continuous crease was observed extending from Frames 102 through
107 of Pass DOS.

Foreign matter and a few minor pinholes, scratches, and abrasions

(1--]

were noted throughout this segment of the Miasion.

b. Mission Segment 1018-2: One hundred and seven rolls of original negative film
comprising the total product of the Panoramic and Horizon Cameras, excluding the pre-flight portion,
were examined for physical degradations.

(1) Imaged
{a) Forward Panoramic Camera
1 Unidentified fogging, varying in pattern and density, was noted near the
head ol the next to last frame on all passes except AT3E and D97.

TOP-SEEREF—~ CORONA %
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2 Dendritic fog, varying in length, was observed extending from the non-titled
and, or titled edges into the image format area intermittently throughout Passes D70-D73, D81, D84, D8é,
and D88-D91. '

3 Several plus-density spots were noted on Frame 003, Pass D66.

{b) Aft Panoramic Camera

1 A narrow band of fog extending from the non-titled edge to the titied edge
was visible at the center of Frame 001 on the following Passes: D66, ATIE, D79, D87, and DS5.

2 Dendritic fog was noted intermittently on the titled and/or non-titled edge
of Passes D70, Frames 014-394; D71, Frames 005-008, 011, 015-054, 084, and 089-157; D72, Frames
027-029. 036, 086-090, and 228-233; and AT3E, Frames 001-0184.

3 Numerous plus-density lines, approximately 3/8" wide, are visible
extending across the entire width of the image format area intermittently throughout all passes and frames.
These lines are especially noticeable on frames of light density.

(2) Superficial
{a) Forward Panoramic Camera

1 A small emulsion scratch appea.rﬁ adjacent to each format edge. These
two scratches are aligned directly under the camera number on all frames and passes.

2 Numerous fine-lined, short, parallel, emuision scratches were noted
within 1 of the non-titled edge throughout all passes.

3 A processing comet was found on Passes D70, Frames 15, 31, and 310; D72
Frame 033; D73, Frame 138; and D84, Frame 023,

4 A fine-lined emnulsion scratch is visible extending the entire length of
Frames 179 through 189 of Pass D70. Also noted on these frames were 1/4" emulsion scratches spaced
approximately every 7 1/2 inches.

5 Several small, smeared, plus-density spots were observed in the margin
area of the non-titled edge of Pass D70, Frames 273, 275, and 279,

6 Two deep emulsion scratches were noted 1 1/4" from the titled edge,

_,p_ne 5 inches and the other 8 inches from the tail of Frame 044, Pass D986.

1 Foreign matter and several pinholes, scratches, a.'nd abrasions were found
throughout this segment of the Mission.

{b} Aft Panoramic Camera

1 A small emulsion scratch appears adjacent to each format edge. These
two scratches are aligned directly under the camera number on all frames and passes.

2 A series of fine-lined, short, parallel, emulsion scratches was noted at
the head and tail of all frames on Pass D70.

h@ FOP-SEERET - CORONA - .
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3 A processing comet was found on Pass D70, Frames 025 and 222, and
Pass D90, Frame 176. '

4 A severe emulsion scratch, approximately 3/4" long, was observed
parallel to the major axis 1 1/2" from the non-titled edge and 10'* from the head of Frame 273, Pass D71.

5 Five deep emulsion scratches, varying in length from 3/4" to 2 1/27
were noted adjacent to the non-titled edge of Frame 198, Pass D73. ' S

6 A pre-processing splice was found on Pass D90, Frame 001.
7 Foreign matter and numerous pinholes, scratches, and abrasions were

noted throughout this segment of the Mission.
2. Film Processing Data
In order to control density, both Segments 1018-1 and 1018-2 made 51 development level
changes on the Forward Camera and 46 on the Aft Camera. The following table shows the percentage of
the original negatives processed at the three levels of development:

Mission Development Forward Aft
Segment Level Camera Camera

1018-1 Primary 9% 9%
Intermediate 53% 83%
Full 38% 289

1018-2 Primary 18% 1%
Intermediate 74% 50%
Fuil 8% 49,

A complete listing of the development level for each frame is shown in Table 5, Apperdix 4, pages 4-1
through 4- 8. The standard processing curves for the three development levels are shown in Illustration
2. page 21.  The control curves for the head and tail of each Mission Segment and camera position are
shown in Illustration 3, pages 22 through 25,

3. Laboratory Evaluations
a. Sensitometric
Two unexposed 70mm strips of Type 4404 Film from Mission 1018 (one from each

Panoramic Camera) were received for evaluation. These two unexposed strips, along with a sample of the
SPPL Control Stock for comparison, were exposed on the Eastman Kodak Intensity Scale Sensitometer,
Type 1B. Model IV. The three strips were processed in D-19 developer. The sensitometric measurements
are graphically presented in Illustrations 4 and 5, pages 26 through28.

b. Chemical

A sample of the original negative film was tested for archival quality resulting in

TePSECRET - CORONA Fhli:':’
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0.005(% 0.001) milligrams per square inch of residual thiosulfate. Archival tests should be made within
24 hours after processing, and a test sample should be chosen from an image area. Although these two
conditions were not met, the resultant test values were sufficiently low to indicate with reasonable
confidence that the proce#sed film is of archival quality.

4. Image Analysis
Image analysis consists of densitometry, analysis by edge scan techniques, analysis of
Controlled Range Network (CORN) targets, Visual-Reciprocal Edge Spread (V-RES), and image motion
evaluations from the original negatives.
a. Densitometry

Specific information as to the number of values included in the density data summaries
can be found by referring to the frequency distribution graphs, Illustrations 10 through 13, pages 37
through 40.

(1) Image Minimum Density Values (Dmin)

Image Dmin values for all negatives examined on Mission 1018 range from 0. 16

to 1.78 with a 0.27 standard deviation (¢} and an overall average of 0. 84. The average, range, and
standard deviation data as computed for each Mission Segment by camera position are as follows:

Mission Camera Range Standard
Segment Position From To Average Deviation
1018-1 Forward 0.19 1.46 0.58 0.21
Aft 0.18 1.36 0. 62 0.22
1018-2 Forward 0.16 1.78 0.57 0.29
Aft 0.22 1.50 0.81 0.29

The range and average of Dmin by Mission Segment, camera position, and pass are shown in Illustration 6,
pages 29 and 30. The distribution of Dmin values is shown by Mission Segment and camera position in
Illustration 10, page 37. Illustration 14, pages 41 and 42, portrays the frequency distribution of Dmin
values by sun angle, density range, and processing level for each Mission Segment and camera position.
(2) Image Maximum Density Values (Dmax)
— Image Dmax values for all negatives examined on Missjon 1018 range from 0. 50
to 2.26 with a 0. 34 standard deviation (o) and an overall average of 1.63. The average, range, and
standard deviation data as computed for each Mission Segment by camera position are as follows:

Mission Camera Range Standard

Segment Position From To Average Deviation

1018-1 Forward 0.64 2.22 1.66 0.33
Aft 0.68 2.20 l1.68 0.34

ﬂ..im- TOP-SEERET - CORONA .
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1018-2 Forward 0.50 2.24 1.50 0.38
Aft 0.94 2.26 1.70 0.28
The range and average of Dmax by Mission Segment, camera position, and pass are shown in Illustratijon 7,
pages 31 and 32. The distribution of Dmax-values is shown by Mission Segment and camera position in
Illustration 11, page 38. [lustration 15, pages 43 and 44, portrays the frequency distribution of Dmax
values by sun angle, density range, and processing level for each Mission Segment and camera position. _
(3) Image Average Density Values (D) -
. Image D values for all negatives examined on Mission 1018 range from 0. 35 to
1.93 with a 0. 24 standard deviation (o) and an overall average of 1.14. The average, range, and standard

deviation data as computed for each Mission Segment by camera position are as follows:

Mission Camera Range Standard
Segment Position From To Average Deviation
1018-1 Forward 0.58 1.68 1.11 0.19
Aft 0.50 1.61 1.15 0.21
1018-2 Forward 0.35 1.93 1,08 0.25
Aft 0.69 1.85 1.25 0.22

The range and average of D by Mission Segment, camera position, and pass are shown in Illustration 8,
pages 33 and 34, The distribution of D values is shown by Mission Segment and camera position in

Illustration 12, page 39 .
{4) Image Density Difference Values {AD)
Image AD values for all negatives examined on Mission 1018 range from 0. 07 to
1.89 with a 0. 40 standard deviation {g) and an overall average of 0.99. The average, range, and standard

deviation data as computed for each Mission Segment by camera position are as follows:

Mission Camera Range Standard
Segment Position From To Average Deviation
1018-1 Forward 0.07 1.89 i.10 0.40
Aft 0.07 1.79 1,06 0.38
1018-2 For ward 0.13 1.85 0.93 0.43
Aft 0.15 1.80 0.89 0.36

The range and average of AD by Mission Segment, camera position, and pass are shown in Illustration 9,
pages 35 and 36. The distribution of AD values is shown by Mission Segment and camera position in
Illustration 13, page 40.
(5) Gross Fog Values (Base plus Fog)
Gross Fog values for all negatives examined on Mission 1018 range from 0. 07 to
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0.20 with a 0. 03 standard deviation (¢) and an overall average of 0. 13. The average, range, and standard

deviation data as computed for each Mission Segment by camera position are as follows:

Mission Camera Range , Standard
Segment Position From To Average Deviation
1018-1 Forward 0.07  0.20 o 0.02
Aft 0.10 0.19 0.14 0.03
1018-2 Forward 0.08 0.20 0.13 0.03
Aft 0.08 0.20 0.14 0.03

(6) Cloud Maximum Density Values (Dmax Clouds)
Dmax Cloud values for all negatives examined on Mission 1018 range from 0. 90
to 2.35 with a 0. 26 standard deviation (o) and an overall average of 1.93. The average, range, and

standard deviation data as computed for each Mission Segment by camera position are as follows:

Mission Camera Range Standard
Segment Position From To Average Deviation
1018-1 Forward 0.90 2.26 1.85 0.29
Aft 1.09 2.35 1,98 0.25
1018-2 Forward 1.00 2.32 1.96 0.20
Aft 1.03 2.28 1.95 0.23

{(7) Density Tables
A complete listing of density data is presented in Table 6§, Appendix 5, pages
5-1 through 5-12. This is the first time that the processing level for each frame entry is listed in the
diffuse density table,
(8) Dmin and Dmax Versus Sun Angle and Latitude
Illustrations 14 and 15, pages 41 through 44 , show the frequency distribution of
Dmin and Dmax values for Mission Segments 1018-1 and 1018-2 by sun angle and processing level. These
Illustrations portray the actual Dmin and Dmax values within, below, or above the desired density range.
The average Dmin and Dmax values are plotted against each degree of sun angle and latitude in Illustrations
- 16 and 17, pages45 through 48.
b. Analysis by Edge Scan Techniques
Analysis by edge scan techniques produced values for the Moduiation Transfer Function
(MTF), Spread Function Width at 50% Amplitude (50% Spread), and Machine-Reciprocal Edge Spread (M-RES).
This analysis is performed by two teams: the SPPL Technical Evaluation (SPPL Team) and a group of
scientists and consultants from Industry (S/C Team).
{1) SPPL Team
(a) The computations, comparisons, and analyses of edge can data are completely
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mechanical. The IBM 1710 Computer method for smoothing edge analysis curves is described in Section
II. Although no "hand-smoothing" of the edge traces is accomplished, some visual smoothing of MTF
curves is necessary for determining the MTF/AIM intersection. Edge scan data is reduced by an IBM
.computer programmed to perform these tasks. This function is also described in Section III.

(v) One hundred and fourteen traces were accomplished from Mission 1018, using
a 1y x 80p slit, witha Mann-Data Micro-Analyzer.

{c) A complete tabulation of data from the various methods of edge analyses is —
listed in Table 7, Appendix 7, pages 7-1 through T-4,

1 The MTF curves are plotted against the Aerial Image Modulation (AIM)
curve (low contrast 2:1) for Type 4404 Film. The intersection of the MTF and AIM curves is the MTF/AIM
value recorded in cycles/mm. Approximately 25% of these values could be determined only after smoothing
the MTF curves.

2 The 50% Spread value extracted from the exposure curve is recorded in
microns and also as the reciprocal of this measurement. _

3 The M-RES value computed from the edge shpe of the exposure curve is
recorded as a reciprocal edge spread measurement.

4 Table 7, Edge Scan Data, includes MTF/AIM, 50% Spread, M-RES, Visual-
Reciprocal Edge Spread (V-RES), Dmin and Dmax values, location of subject on the frame, subject type,
and the orientation of each scene edge traced. For comparison purposes, the MTF/AIM, 50% Spread
(reciprocal of width), M-RES, and V-RES values are equivalent measures of image guality.

(d) The average MTF curve with a T1o of all edges for Mission 1018 is shown in
Hlustration 18, page 48. The frequency distribution of MTF/AIM, 50% Spread, M-RES, and V-RES is
portrayed in Illustration 19, page 50. A summary of the SPPL edge analysis data is presented in Table 8,
page 17.

{2) Scientist and Consultant Team

(a) An Eastman Kodak Model 5 Microdensitometer with a 1p x 80u slit was utilized
to trace T8 edges similar to those selected and measured by the SPPL Team. The MTF and 50% Spread
methods are used by this team for analysis. The MTF/AIM intersection values are listed as lines/mm and
the 50% Spread values are recorded in microns. The complete report of the Scientiat/Consultant Team
analysis is included as Appendix 8, pages 8-1 through 8-25.

(b) To facilitate a comparison of similar values from both teams, the reciprocal
of the 50% Spread values (width in microns) is computed by SPPL, and the resultant average of these values
is recorded in the summary tables. A summary of data from the Scientist/Consultant Team for Mission
1018 1s presented in Table 9, page 18.
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¢. Controlled Range Network (CORN) Operations
(1) Five CORN displays (4 mobile and 1 fixed) were activated for Mission 1018.
(a) Mission Segment 1018-1: The following CORN resclution targets were covered:
1 A mobile, Medium Contrast "T"" Bar Target at Pahrump, Nevada, 26 March
1965, on Pass D16E, Frames 009 (Fwd) and 015 (Aft).
2 The fixed, High Contrast Bar Target at Pahrump, Nevada, 26 March 1985,
on Pass D16E, Frames 008 {Fwd) and 014 (Aft).
3 The fixed, High Contrast Bar Target at Indian Springs, Nevada, 26 March
1965, on Pass DI6E, Frames 005 (Fwd) and 011 (Aft). This display was not activated for this Mission.
4 A mobile, 200' Controlled Scene Brightness Target at Palomas Plain,
Arizona, 27 March 1965, on Pass D32, Frames 010 (Fwd) and 016 (Aft). This site was also to include a
mobile Medium Contrast "T" Bar Target; however, it could not be located.
(b) Mission Segment 1018-2;
1 A mobile display located at Lompoc Airport, California, was completely

covered by ¢louds.
2 A mobile target scheduled to be displayed at Miramar NAS, California,
was cancelled due to bad weather.

{2) The resolution of the "T" Bar Targets at Pahrump and Indian Springs, Nevada, were
read by three observers, and their findings are recorded in Table 10, page 19. Micro-Analyzer traces were
made for density analysis and are included in Appendix 6, pages 6-5, 6-11, 6-17, 6-23, 6-29, and 6-35.

(3) The 200' Controlled Scene Brightness Target at Palomas Plain, Arizona, was
traced on a Mann-Data Micro-Analyzer with a 1u x 80u slit for analysis by edge scan techniques. The
results of this analysis are recorded in Table 11, page 18.

(4) Photographic enlargements (10X and 40X) of the CORN displays, in addition to
Micro-Analyzer traces and other significant data pertaining to the photographing and processing of the
CORN targets, are presented in Appendix 6, pages 6-1 through 6-51.

(5) An instrumented weather balloon, designed to measure temperature, humidity,

- wind, and pressure up to an approximate altitude of 75, 000 feet, was launched by the Air Weather Service
over the Pahrump display at 2025Z on 26 March 1965, and the Palomas Plain display at 20002 on 27 March
1965. Included in Appendix 6, pages 6-37 and 6-51, is the weather data obtained from these operations.

The pressure is recorded in millibars (standard sea level pressure is 1013. 2 mbs) and altitude recordings
are in feet. The temperature and dew point are recorded in degrees centigrade. The winds are expressed
in direction {0°-360°) and speed (knots). The dew point is frequently missing due to a lack of msh'umeﬁt
response at low temperatures.

Handie-—via TOP-SECREF - CORONA s
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d, Blackbird Mission
No Blackbird Missions were scheduled.
e. Visual-Reciprocal Edge Spread (V-RES)
(1) V-RES data consisted of 1, 006 measurements. The values range from 45 to 125
with an average of 83. V-RES measurements are recorded in Table 12, Appendix 9, pages 9-1 through
9-8. The range, average, and number of measuremenis by Mission Segment and camera position a‘re

listed below: —
Mission Camera No. of .
Segment Position Range Average Measurements
1018-1 Forward 55 - 111 83 251
Aft 55 - 118 82 255
1018-2 Forward 54 - 125 g9 256
Aft 45 - 111 7 244

(2) The frequency distribution of V-RES values is presented in INustration 20, page
51. Average V-RES values for each pass were computed and are portrayed in Ilustration 21, pages 52
and 53. Illustration 22, page 54, shows the average V-RES for the five areas of the frame.

(3) Average V-RES values are plotted against each degree of sun angle and latitude
in Tliustration 23 and 24, pages 55 through 58.

(4) Two measurements were made for each subject selected: one " With the line-of -
flight (W)" and the other "Across the line-of-flight {(A)." These values are recorded by Mission Segment,
camera position, and frame in Table 12, Appendix 9, pages 9-1 through 9-6.

f. Image Motion

Comparison of V-RES values recorded under "W and ""A" in Table 12, Appendix 9,

pages 9-1 through 9-6, will give an indication of image motion as explained in Section IT.
g. Wratten 25 Filter Experiment on CORONA Missions.

(1) Mission 1018 is the sixth in a series of missions which are experimenting in the use
of a Wratten 25 Filter to compensate for "{acing-illumination. "

(2) The illumination of subjects photographed by CORONA missions varies significantly
from winter to summer. The satellite vehicle normally travels in a polar orbit. One end of each panoramic
frame from both the Forward and Aft Cameras virtually faces the sub-solar point during the summer months
while. during the winter months, only the Forward Camera frames face the sub-solar point {Illustration 25,
page 59 ). When a lens faces the source of illumination, it is extremely difficult to obtain a good exposure.
Due to this situation, the Forward Camera photography has been generally inferior to Aft Camera imagery
during winter months. Previous missions of this series, with the exception of 1007 and 1014-1017, have
used a Wratten 21 Filter on both Panoramic Cameras. In an attempt to‘improve the quality of imagery, a

series of experiments were initiated in which a Wratten 25 (red) Filter was used on the Forward Camera.
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The Wratten 21 {orange) Filter was retained on the Aft Camera. A summary of pertinent data resulting
from the analysis of this Mission is presented in Table 13 below:

TABLE 13 - SUMMARY DATA FOR FILTER EXPERIMENT (MIARION 1018)

Mission Eqp.-r! Exposarel o ' h-_lty
Segment c‘mmitb." Piher { 24 Time Angles Latitudes | Dmin |Dmax 3 aD
& Dute n Width {avg} A
—_———— - ———
‘Wrattesl 1/260
o-1& -2 L, 0. 350" A e rlenemen| ost | 1se | Lot | Lo
25 Marct 5 . (nec)
through 1/390
1 April Aft 0. 175" -1 |i*N-s1*N} o1 | 1.ee | 130 |o.98 | 558 |3 ” ” « [}
1985 H (mec)

sPercentage of Primary, Intermadiale. and Full Processing.

h. Subjective Evaluation of Imagery Using "Graded Estimated Measuring Samples" (GEMS)
A subjective method for photographic evaluation utilizing “"Graded Estimated Measuring
Samples' (GEMS) was recommended by the Drell-Chapman Committee. A brief description of this tech:ﬁque
was introduced in Section II, para 4.g. of SPPL Technical Report No. Mission 1006). An analysis
of each mission in this series will be accomplished by the National Team responsible for the evaluation
using GEMS. The GEMS data, when available, will be incorporated into the technical evaluation report
series in order to permit a correlation with an objective method of image analysis by edge scan techniques.
i. "Stereo-Suppress" Visual Evaluation
A ''Stereo-Suppress" feature was introduced on Passes D05, D08, D07, and D21 of
Mission Segment 1013-1.' This feature consisted of the starting up or shutting down of one of the Panoramic
Cameras while the other remains in operation. The test was conducted to see if it had any effect on vehicle
attitude. A visual evaluation performed on these Passes by the SPPL Teamahowed little to no effect on the
pitch and roll of the vehicle. No unusual image degradations or smearing were noted.

5. Analysis of Film Format Characteristics
a. Titling
(1) Mission Segment 1018-1 _
(a) Titling produced a double image on Pass D25, Frames 017, 020, 027, and
030 (Aft). .
- ~ (b) Titling is smeared on Pass D25, Frame 024 (Aft).
(2) Mission Segment 1018-2
Titling was sharply defined throughout this segment of the Mission.
b. Data Block
(1) Mission Segment 1018-1
The binary data was clear and distinguishzble throughout this segment of the
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{2) Mission Segment 1018-2
‘fhe binary "blips' are smeared on Pass D97, Frame 044 {Fwd).
c. Frequency Marks -
(1) Mission Segment 1018-1
The frequency marks appeared very light and in some areas were non-existent
throughout this segment of the Mission.
(2) Mission Segment 1018-2 —
The frequency marks appeared very light and in some areas were non-existent on
all passes up to D87 of the Aft Panoramic Camera. From Pass D87 (Aft) throughout the remainder of the
Mission they are clear and distinguishable with the exception of the last 1 1/2" of all frames, where the
marks are not visible. The frequency marks are light but distinguishable throughout all passes of the
Forward Panoramic Camera.
d. Fiducial Marks
Fiducial trarks are clear and distinct throughout the Mission,
e. Frame Size '
The frame size was measured on Mission Segment 1018-1, Pass D55, Aft Camera,
on every tenth frame from 005 through 065. Frames vary in half-length from 14.977" to 14.982". Area
one varies in width from 2.178" to 2.180"; area three varies in width from 2. 169" to 2.179"; and area
five varies in width from 2.178" to 2.182". On Mission Segment 1018-2, Pass D90, every tenth frame
from 005 through 075 of the Forward Camera was measured, resulting in a half-length variation from
14.923" to 14.939". Area one varies in width from 2. 164" to 2.173"; area three varies in width from
2.165" to 2.172"; and area five varies in width from 2. 168" to 2. 179",
f. Overlap
Average overlap for Mission 1018 is 4. 4% for 403 measurements. The average overlap

and number of measurements by Mission Segment and camera position are listed below:

Mission Camera Average No. of
Segment Position Overlap Measurements
1018-1 Forward 4.2% 102

Aft 4.6% 110
1018-2 Forward 1.5% 101

Aft 5.4% 80

16 POP-SRERET - CORONA %
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TABLE 8 - SUMMARY OF EDGE SCAN ANALYSIS

{(SPPL TEAM)
Mission Segment 1018-1 No. of Edges 56
Method of Arithmetic Mean Standard Deviation  [Coefficient of Dispersion
Analysis Fwd Aft Fud Aft Fwd Aft
S x :m
Spread Function | WAch 1n 13.6 12.8 3.1 4.4 23% 34%
_ Width
= : Reciprocal
Gt 50 Amiplitud . . 219
it 509 Amplitudel of Width V] 86 15.9 23.8 % 28%
Machine-RES 67 68 16.0 18.2 24% 2%
MTF AIM 70 T4 16.4 18.0 24% 24%,
Visual-RES 79 7 6.6 8.6 8% 1%
Mission Segment 1018-2 No. of Edges 58
Method of |_Arithmetic Mean | _Standard Deviaﬁon [Coetricient of Dispersion
Analysis Fwd Aft Fyad Aft Fwd Aft
Spread Function | Width in
Microns 13.2 13.0 2.8 2,8 21% 22%
Width
-y . Reciprocal
At 507 Amplitude of Width 79 81 15.1 17.0 19% 219,
Muchine- RES 69 69 12.3 15.8 18% 2%
MTF AIM | 75 1 21.4 15.8 28% 22%
Visual-RES 84 88 6.7 7.2 8% 8%
Mission 1018 (Averages) No. of Edges - 114
Method of | Arithmetic Mean | Standard Deviation  JCoefficient of Dispersion
Aft I Fwd Aft Fwd Aft
2.9 3.7 22% 28%
; Reciprocal ’
at 50% Amplitud
% Amp of Width | 78 83 15. 4 20.6 20% 25%
Machine-RES 68 68 14.2 16.8 21% 25%
MTF/AIM 73 T2 19.2 16.8 26% 23%
Visual-RES 82 a3 7.0 9.6 % 12%
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TABLE 8 - SUMMARY OF EDGE SCAN ANALYSIS
(S/C TEAM)

Mission Segment 1018-1 - No. of Edges - 34
II Arithmetic Mean Standard Deviation [Coefficient of Dispersion

Method of
Analysis

Spread Function Wfdth

n

Width Microns
Reciprocal
. of 101 121 22.6 31.4 22% 2
at 50% Amplitude Widkh 6%
MTF/AIM Jl 82 96 I 15.8 18.3 19% 19%
Mission Segment 1018-2 No. of Edges - 44
Standard Deviation Coefficient of
Method of I n Dispersion
Analysis
Spread Function Width
in
. Microns
Width
Reciprocal
L at 50% Amplitude of 93 115 21.9 21.6 24% 24%
Width
MTF/AIM _ (i 91 18.5 16.1 21% 15%
—a
Mission 1018 {Averages) No. of Edges - 78
Method of Arithmetic Mean
Analysis

Spread Function Width
in 10.8 9.0 2,3 22% 25%
Width Microns
Reciprocal
of 22.3 2% 25
at 50% Amplitude Width %
MTF AIM ﬂ 79 93 l 16.1 17.0 20% 18%
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TABLE 10 - CORN TARGET EVALUATION

OBSERVER
No. 1 No. 2 No. 3
Sulyect BAR GROUPS READ  GROUND RESOLUTION
. and
Pass Frame Lo%gtion Target Orientation A B A B A B
005 *Fixed Line of Flight ¢ 0 0 ¢ ¢ o
(Fwd) Bar Target Q b - - - - -
DI6E dian Springs A
oLl Pringsd % N\ 0 0 0 0 0 0
(Aft) Nevada a = - _ _ _ _
. Line of Flight 2 2 2 2 2 2
008 Fixed b
(Fwd) | Bar Target > 12'27 120 21 1272 1202 | 12t 2| 12t 2
DI6E |— s
Pahrump, o D 2 2 2 2 2 2
014 Nevada (%
(Mt) a 12| 2u 12; zu 12' zn 21 2-0 12' 2" zr 2u
009 Mobile L";e °f\f light 1 2 1 2 1 2.
(Fwd) T" B § 16' 12* 18 12* 16
T Bar N\ ' v 121
DI6E Pah X, b
015 rump, % 1 2 1 2 1 2
(Aft) Nevada 7, .
16’ 12' 16’ 12° 16' 12*

*
The largest Bar size in this target is 5' 5.125".

TABLE 11 - IMAGE ANALYSIS OF CONTROLLED SCENE BRIGHTNESS TARGETS

' Anal.ysis Value/Ground Resolution Target Target
Pass | Frame | Techniques |prace No. CE-1|Trace No. CE-2| Orientation Location
MTF/AIM 58 / 17.0" 51/19.4' Line of Flight
[ 010+ 200" Controlled
50% SPREAD 90 /11.0° 71/ 14. 4
(Fwd) Scene Brightness
M-RES 88 /11.2' 53 /18. 7
D32 CE-1 Target
MTF AIM 61 /16.7 81 /12.0° Palomas Plain,
016+ CE-2
50% SPREAD | 64 / 15.4 111 /8.9 Arizona
(Aft)
M-RES 68 / 14.5' 95 /10.3

* Photo Scale Reciprocal was 302, 000.
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ORIGINAL NEGATIVE FOOTAGE DIAGRAM

Mission Segment 1018-1 -

Forward Camera )
head Preflight Portion Flight Portion 70mm tail
442" oo 7545¢ LN
7987
=
Aft Camera v
head Preflight Portion Flight Portion TOmm tail
44q’ e 7443" >
7887

Stellar Camera

4401, 35mm x 12'
Index Camera

4400, 70mm x 23'

Mission Segment 1018-2

Forward Camera L 4
head Flight Portion T0mm tail
L— L ] ‘
| 7786 ]
Aft Camera L
head ' Flight Portion T0mm tail
e _ 7832" LI

Stellar Camera

4401, 35mm x 4'
Index Camera

4400, 0mm x 10'

ILLUSTRATION 1 . ,
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SECTION III

METHODS AND EQUIPMENT USED IN THE ANALYSIS

This section presents a description of the test procedures, methods, and equipment used in conducting ——
the missjon photographic analysis which produced the data recorded in Section I, paragraph B.

A series of photographic missions obtaining products from the same camera system and under
generally similar conditions are evaluated with identical equipment and techniques, where possible, in
order that valid comparisons of individual missions can be accomplished. The report of the first mission
evaluated in the series contains a complete detailed deacription of the evaluation techniques and equipment
used. However, as refinements occur in photographic evaluation techniques, mensuration equipment, and
methods of handling data, corresponding revisions are recorded in the appropriate paragraphs of this
section. There were no revisions or changes in test procedures and equipment during the evaluation of
Mission 1018, Refer to Section IT1I of SPPL Technical Report No.ﬁMission 1617) for a complete
description of methods and equipment utilized in the anaiysis.
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SECTION IV
OBSERVATIONS AND SUMMARY

The observations and summaries presented in this section are based on a study of the data reported
in Section I1 and a comparison with previous missions in this series. This evaluation consisted of inspecting,
measuring, and computing data on density, processing, analysis by edge scan techniques, Visual-Reciprocal
Edge Spread (V-RES), Controlled Range Network (CORN) Operations, and film degradations. Reconnaissance
Satellite Mission 1018 produced 30, 606 feet of imagery from its two Panoramic Cameras while orbiting
from 25 March to 1 April 1965. From the original negatives approximately 5, 570 measurements were

obtained for this photographic evaluation.

Mission 1018 is the sixth CORONA mission experimenting in the use of a Wratten 25 Filter to
compensate for "facing-illumination. " A special summation of data extracted and computed from these six
missions is presented in paragraph F. of this section. Also included in this section are the results of a
comparison of Dmin and Dmax frequency distribution by Mission processing level and sun angle.

A. Density Analysis

1. A summary of measured and computed densitometric values for both segments of Mission

1018 is presented below:

Rangg Averg._gg
1018-1 1018-2 1026-1 1018-2
Fwd 0.19 - 1.46 0.16 - 1.78 0.56 0. 57
Drmin At 0.18 - 1.36 0.22 - 1.50 0. 62 0.81
Fwd 0.64 - 2.22 0.50 - 2.25 1.66 1.50
Dmax Aft 0.68 - 2.20 0.94 - 2.28 1.68 1.70
_ Fwd 0.58 - 1.68 0.35 - 1.93 1.11 1.03
D Aft 0.50 - 1.61 0.69 - 1.85 1.15 1.25
D Fwd 0.07 - 1.89 0.13 - 1.85 1.10 0.93
Aft 0.07 - 1.79 0.15 - 1.80 1.08 0.89
Gross Fog  F¥ 0.07 - 0.20 0.08 - 0.20 0.11 0.13
Aft 0.10 - 0.19 0.08 - 0,20 0.14 0.14
Drmax Clouds  F¥d 0.90 - 2.26 1.00 - 2.32 1.85 1.96
Aft 1.09 - 2.35 1.03 - 2.28 1.98 1.95

2. The average Dmin, Dmax, and D values for the Forward Camera are lower than the Aft
Camera. The average AD value of the Forward Camera is higher than the Aft Camera.
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Segment 1018-1 is higher than that of 1018-2,

Missions 1014 through 1018 is presented as follows:

through 1017 and is significantly higher than Mission 1014,

-
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3. The average Dmin values (Forward) are similar for both Segments, 1018-1 and 1016-2.
Mission Segment 1018-1 average Dmax, D, and AD values (Forward) are higher than those of 1018-2.

The average Dmin and D values (Aft) on Mission Segment 1018-1 are lower than those of 1018-2. The
average Dmax values (Aft) are similar for both Mission Segments. The average AD value (Aft) for Mission

4.

A comparison of average densitometric values from the Forward and Aft Cameras tor

a.

Forward Panoramic Camera (Wratten 25 Filter)
{1) The average Dmin value for Mission 1018 is generally similar to Missions 1015

(2) The average Dmax, D, and AD values for Mission 1018 are significantly lower

than Mission 1017, similar to 1018, and higher than Missjons 1014 and 1015 with the exception of the AD

value for Mission 1014 which is similar.
Aft Panoramic Camera (Wratten 21 Filter)
(1) The average Dmin value for Mission 1018 is significantly higher than Missions

1014 through 1017,

and are significantly higher than Missions 1014 through 1016.

1016, and significantly higher than Missions 1014 and 1015.

is described below:

through 1016 and similar to Mission 1017.
b.

64

5.

b.

{2) The average Dmax and D values for Mission 1018 are similar to Mission 1017

(3) The average AD value for Mission 1018 is lower than Mission 1017, similar to

The overall range, average, and standard deviation (o) for Mission 1018 are listed below:

Range

Dmin 0.16 - 1.178
Dmax 0.50 - 2.26
D 0.35 - 1.93
aD 0.07 - 1,89
Gross Fog 0.0 - 0.20

Dmax Clouds 0.90

6.

2.35

Average
0.684

1.63
1.14
0.989
0.13
1.93

Standard
Deviation

0.27
0.34
0.24
0.40
0.03
0.26

A comparison of the overall densitometric average values for Missions 1014 through 1018

a.

The average Dmin value for Mission 1018 is significantly higher than Missions 1014

The average Dmax value for Mission 1018 is significantly lower than Mission 1017,
significantly higher than 1014 and 1015, and similar to Mission 1016.

TeR-SRCRET = CORONA
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c¢. The average D value for Mission 1018 is similar to Missions 1018 and 1017 and
significantly higher than 1014 and 1015.

d. The average AD value for Mission 1018 is similar to Missions 1014 and 1016,
significantly higher than 1015, and significantly lower than Mission 1017,

B. Film Processing
1. Muitiple film processing levels were used on both Mission Segments to control density.

An attempt is made to maintain all Dmin values between a range of 0. 40 and 0. 90 and all Dmax values
between 0. 40 and 2. 00. The table below shows the percentage of the criginal negatives processed at the

three levels of development:

Mission Development Forward Aft
Segment Level Camera Camera
1018-1 Primary 99, 9%
Intermediate 539 63%
) Full 389 28%
1018-2 Primary 18% 1%
Intermediate T4% 50%
Full 8o 499,

2. This is the first mission to portray Dmin and Dmax frequency distribution values by
procrssing level and sun angle (elevation). A comparison of these density values with the Mission proces-
sing profile shows that 18% of the Dmin values are below 0. 40, 19% of the Dmin values are above 0.90, and
13% of the Dmax values are above 2, 00. The majority of the Dmin values below 0. 40 occurred on the
Forward Camera of both 1018-1 and 1018-2, while the majority of the Dmax values above 2. 00 were noted

- on the Aft Camera of Mission Segment 1018-2. This study shows no obvious correlation between sun angles
and those values which exceed the range limits, They are apparently due to the problem of under and/or
overexposure and/or processing. Processing of Mission 1018 is considered good. All succeeding mission
evaluations will contain this new method of comparison.

C. Analysis by Edge Scan Techniques
The analysis of microdensitometric traces from the scene edges of this Mission was

—

accomplished by two teams: the SPPL Technical Evaluation Team and a group of scientists and consultants
- from Industry. The average values of the Modulation Transfer Function/Aerial Image Modulation (MTF/AIM)
and the reciprocal of the Spread Function Width at 50% Amplitude (50% Spread) for the five most recent
1000 series missions are tabulated on the following page. All values were obtained from subjects traced
with a 1 x B0u slit.
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N ' 50% Spread
MTF/AIM {Reciprocal)
Camera
Mission Position SPPL Team §/C Team _ SPPL Team S/C Team
1014 Forward 78 73 80 93
Aft 83 817 90 7 115
1015 Forward 73 80 80 114
Aft 73 93 a5 122
1016 Forward 56 81 69 107
Aft 58 83 T2 112
1017 Forward 60 79 69 93
Aft 70 90 80 111
1018 Forward 73 79 78 83
Aft T2 93 83 118

1. SPPL Team

a. The SPPL Team used three methods of analysis: MTF/AIM, 50% Spread, and Machine-
Reciprocal Edge Spread (M-RES). The edge traces were accomplished utilizing a Mann-Data Micro-Analyzer,
The average MTF/AIM, 50% Spread, and M-RES values are 73, 78, and 68 for the Forward Camera and 72,
B3, and 68 for the Aft Camera,respectively.

_ b. The average values of MTF/AIM, 50% Spread, and M-RES show both the Forward and
Aft Camerasto be generally similar in imﬁge quality.

c. The average MTF/AIM, 50% Spread,and M-RES values for Mission 1018 are higher
than Missions 1016 and 1017, lower than 1014, and similar to Mission 1015 with the exception of the 50%
Spread value for Mission 1015 which is higher.

d. Using a mean Photo Scale Reciprocal (PSR) of 320, 000, the approximate ground
resolution of the following average values for Mission 1018 are: 14.5' for MTF/AIM, 13.1' for 50% Spread,
and 15, 4' for M-RES.

2. Scientist and Consultant Team

a. This group used two methods of analysis: MTF/AIM and 50% Spread. Scene edges
were traced with the Eastman Kodak Model 5 Microdensitometer. The average MTF/AIM and 50% Spread
values are 79 and 97 for the Forward Camera and 93 and 118 for the Aft Camera,respectively.

b. The average MTF/AIM and 50% Spread values show the image quality for the Aft
Camera to be higher than that of the Forward Camera. )

ToP-2FCRET - CORONA %
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¢. The average MTF/AIM value for Mission 1018 is higher than Missions 1014 and 1017,

lower than 1016, and similar to Mission 1015.

d. The average 50% Spread value [or Mission 1018 is higher than Missions 1014 and 1017,
but lower than Missions 1015 and 1016.

e. Conversion of the average MTF/AIM and 50% Spread values to approximate ground
resolution using a mean PSR of 320, 000 produced the following results; 13. 2' for MTF/AIM and 10. 8' for
50% Spread on the Forward Camera, and 11.2' for MTF/AIM and 8. 8' for 50% Spread on the Aft Camera.

D. Visual-Reciprocal Edge Spread (V-RES)
1. V-RES data consists of 1,006 measurements. Values range from 45 to 125 with an average

of 83. The range and average of V-RES values by Mission Segment and camera position are listed below:

Mission Camera

Segment Position Range Average

1018-1 Forward 3% - 111 83
Aft 55 - 118 82

1018-2 Forward 54 - 125 89
Aft 45 - 111 ™

2. The average V-RES value for Mission 1018 is higher than the past five missions in this series.
3. Ground resolution computed with a PSR of 320, 000 for V-RES values range from 8.3' to
23.3' with an overal] average of 12.6 feet..
E. Controlled Range Network (CORN) Operations
1. Mission Segment 1018-1 covered:
a. A mobile, Medium Contrast "T" Bar Target at Pahramp on Pass D16E. Frames 009 (Fwd)

and 015 (Aft).
b. The fixed. High Contrast Bar Target at Pahrump on Pass DI16E, Frames 008 (Fwd) and

014 (Aft).
c. The fixed, High Contrast Bar Target at Indian Springs on Pass D16E, Frames 005 (Fwd)
and 011 (Aft).
— d. A mobile 200" Controlied Scene Brightness Target at Palomas Plain on Pass D32, Frames
010 (Fwd) and 016 (Aft).
2. Mission Segment 1018-2:
a. A Lompoc Airport mobile display was completely covered by clouds.
b. The scheduled Miramar NAS display was cancelled due to bad weather.
3. The 200’ Controlied Scene Brightness Target was traced on a Mann-Data Micro-Analyzer
utilizing the 1y x 80u slit. The traces were then evaluated by edge scan techniques. The following table
is 4 summary of the three methads of analysis accomplished on this display.
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Camera A \ Trace
Pass Position Frame Number MTF/AIM 50% Spread M-RES
D32 Forward 010 CE-1 58 90 : 88
' CE2 51 71 53
Aft 018 CE-1 61 64 68
CE-2 81 111 95—

Conversion of these values to approximate ground resolution using the average PSR of 302, 000 resulted in

a range from 11. 0" to 19. 4" for Frame 010 (Fwd), and 8.9 to 16.7" for Frame 016 {Aft).
4. The resolution readings made from the Bar Target displays (mobile and fixed) are listed

below:
Average
Display Type Pass Frame Ground Resolution
Indian Springs Fixed Bar Target D16E 005(Fwd) Could not be resolved
{the largest bar is
011 (AfH) 5' 5.125")
Pahrump Fixed Bar Target DIi6E 008(Fwd) 12+ 2"
014 (Aft) 12' 2»
Pahrump Mobile Medium D16E 009(Fwd) - 14
Contrast "T" Bar 015 (Aft) 14’

F. Wratten 25 Filter Experiment on CORONA Missions
In an attempt to improve the quality of imagery, which has been degraded by "facing-lllumina—
tion, ' a series of experiments was initiated in which a Wratten 25 (red) Filter was used on the Forward
Camera. A Wratten 21 (orange) Filter was retained on the Aft Camera. A summary of pertinent data
resulting from the analysis of these missions is presented in Table 14, page 70.
G "Stereo-Suppress’ Visual Evaluation
A "'Stereo-Suppress'' feature was introduced on Passes D05, D06, D07, and D21 of Mission
Segment 1018-1. This feature conéisted of the starting up or shutting down of one of the Panoramic Cameras
while the other remains in operation. A visual evaluation performed on these Passes showed little to no
effect on the pitch and roll of the vehicle.
H. Physical Degradations
1. Imaged
a. A fogged area, varying from 2" to 3" wide, was noted extending across the entire width
of the image format in the center of Frame 001 on most passes of both Panoramic Cameras on 1018-1 and
on the Aft Camera of 1018-2.

TOP-SECRET - CORONA Hﬁ@
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b. Unidentified fogging,varying in pattern and density, was observed near the head of the
next to last frame on most passes of the Forward Camera on both Mission Segments 1018-1 and 1018-2.

c. A 6" wide, fogged area, extending across the entire width of the image format, was
noted near the center of the sixth from last frame on most passes of Mission Segment 1018-1, Forward
Camera.

2. Superficial

a. A small, emulsion scratch appears adjacent to each format edge. These two scratches
are aligned directly under the camera number on all frames and passes.

b. Numerous, fine-lined, short, parallel, emulsion scratches were noted within 1" of the
non-titled edge near the head of all frames and passes,

¢. Foreign matter and several minor pinholes, scratches, and abrasions were noted
throughout Mission 1018,

I.  Summary
1. Mission Segment 1018-1 shows the average density vaiues from the Forward Camera to be
slightly lower than those of the Aft, while on 1018-2 the Aft Camera is significantly higher than those
values extracted from the Forward Camera photography. These higher values noted on 1018-2 (Aft) are
due to the higher percentage of Full processing used on this segment of the Mission.

2. The overall processing for Mission 1018 is considered good.

3. Edge scan analysis data from the SPPL Team indicates very little difference {n image
quality between the Forward and Aft Camera products; similar data from the Scientist/Consultant Team
shows that the Aft Camera photography is higher than that of the Forward Camera.

4. The overall evaluation, using data from all methods of image analysis accomplished by
both Teams, shows Mission 1018 to have a higher resolution than Mission 1017.
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SECTION V

REFERENCES

1. Messages: 25 and 29 March, and 1 April 1965.
2. Messages: 30 March and 1 April 1965,

3. Manual of Physical Properties of Kodak Aerial and Special Sensitized
Materials, Eastman Kodak Company, Rochester, New York.

4, Message: 25 March 1965,

M TOP-SEC€RESF~ CORONA ' T



N ﬁeenm - CORONA M
. \: .

SPPL TECHNICAL REPORT NO

SECTION VI

. APPENDIX
Appendix : Pages

1 Mission Data - Table 1 .. ... .. ...ttt ernennnens 1-1 - 1-2
2 CameraData-Table2 ......... ... . it iiiuiennna, . 2-1-2-2
3 FilmData - Table 3 ... ...... .t itvineninnnnnnnss 3-1-3-2
4 Frame Processing Profile - Table 5 .. .. ................ 4-1 - 4-8
5 Diffuse Density Readings - Table 8 . . . ............¢0..... 5-1 - 5-12
6 Photographic Enlargements, Micro-Analyzer Traces,

Specific Camera, Processing, and Weather Data . .......... 6-1 - 6-88
T Edge Scan Data (SPPLTeam)-Table 7. ................. T-1-7-4
8 Edge Scan Data (S/CTeam) . ... ... . o:'vevvnrennennnan 8-1 - 8-26
9 V-RES Values Per Pass and Frame - Table 12 . . . ... ... .... 9-1 - 9-6
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TABLE 2 - CAMERA DATA *

Mission 1018

rational
OP;O cal Scan Shutter Shutter
Camera Type Lens Length Angle Type Speed
(24" aprx)
Forward | Panoramic | Petzval 00 Focal plane- 1/260 sec
/3.5 609. 628mm Interchangeable {Avg)
Slit widths
Alt Panoramic | Petzval | (24" aprx) | 700 Focal plane- 1/390 sec
£/3.5 609.295mm Interchangeable (Avg)
Slit widths
Forward Between
Take-up Frame /8.0 55.02mm | a the 1/100 sec
Horizon Lens
Forward Between
Supply Frame t/6.8 54. 69mm n/a the 1/100 sec
Horizan Lens
Aft Between
Take-up Frame 1/6.8 55.02mm | p/a the 1/100 sec
Horizon Lens
Aft Between
Supply Frame £/8.0 54. 48mm n/a the 1/100 sec
Horizon . Lens
Index - 1 Frame 1/4.5 38.2lmm | n/a Between 1/500 sec
the
Index - 2 Frame £/4.5 38.23mm n/a Lens 1/500 sec
Stellar - 1 Frame 1/1.8 84.03mm | n/a Between 2 sec
the
Stellar - 2 Frame 1.8 84 03mm | "2 Lens 2 sec

Message: 25 March 1965,
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I . CORONA
SPPL TECHNICAL REPORT NO L

FOor-S86RET - CORONA

TABLE 3 - FILM DATA
Mission 1018
Typical
Film Type Nominal |Aprx. Exp. Gel Layer
Camera Type of Base Index Thickness Resolution
Base Thickness | Daylight Emul- Gel
sion Backing
Panoramic | (4404) Estar 2.5 mils 1.6 0.24 0.27 200 I/mm
Polyestar mils mils [at T.0.C.
& Estar {Dyed) | 1.6:1 (D-19)
Thin .
Base 475 1/ mm
at T.0.C,
Horizon 1000:1 (D-19)
{4401) Estar 2.5 mils 64 0.31 0.24 {401/mm
Polyestar mils mils fat T.0.C.
Estar {Dyed) ] 1.6:1 {D-19)
Stellar .
Thin 105 1/mm
Base at T.0.C.
1000:1 (D-19)
(4400} Estar 2.5 mils 20 0.21 0.18 | 651/mm
Polyestar mils mils at T.0.C.
Index Estar (Dyed) | 1.8:1 (D-19)
Thin 175 1/mm
Base at T.0.C.
—_— 1000:1 {D-19)
APPENDIX 3
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TABLE 5 - FRAME PROCESSING PROFILE

'~ CORONA

Mission Segment 1018-1

oo

Forward Camera

Aprx Frame to | ‘Processing Aprx Frame to | Processing
Pass Part Aprx Frame Level Paas Part Aprx Frame Level
DOl 1 Head to tail Full A24E 1 . Head to tail Intmed
D02 1 Head to 016 Full D24 1 Head to tatl Intmed
017 to tail Primary 2 Head to tail Intmed
Dos 1 g;;dtot"tﬁf“ ;’t:;“e;" Y | p2s 1 Head to 005 Intmed
006 to tail Primary
DO 1, 2 Head to tail Intmed 2 Head to tail Full
DO7 1 Head to tail Intmed D26 1 Head to tail Intmed
2 Head to 035 Full
036 to 071 Intmed 2 Headtotall | Intmed
072 to tail Primary 3 Head to tail Intmed
AQO8E 1 Head to tail Full D31 1 Head to tail Intmed
D08 1 Head to 019 Full 2 Head to tail Primary
020 to 042 Intmed
043 to 066 Primary D32 1 Head to tail Intmed
087 to tail Intmed D37 1 Head to tail Intmed
2 Head to 121 Intmed 2 Head to tail Intmed
122 to tail Primary | a9 1 Head to tail Intmed
D10 1 Head to 024 Intmed 2 Head to 086 Intmed
025 to 039 Primary 087 to tail Primar
040 to 052 Intmed ‘ mary
053 to tail Primary 3 Head to 118 Primary
2 Head to 119 | Intmed i;: e ‘fﬁ m"d
120 to tail Full
D39 1 Head to 029 Intmed
DI6E i Head to tail Intmed 030 to 067 Full
D21 1 Head to tail Intmed 068 to tail Intmed
2 Head to 119 Intmed 2 Head to tail Intmed
gg o E’; fmﬁr;:r Y 1peo 1 Headto 032 | Intmed
-+ 033 to tail Full
3 Head to tail Intmed 2 Head to 091 Full
4 Head to tail Intmed 092 to 120 Intmed
D22 1 Head to 004 | Intmed 121 to tall Full
005 to tail Full D41 1 Head to 050 Primary
2 Head to 080 | Intmed 051 to tail Intmed
081 to tail Full D42 1 Head to 005 Intmed
D23 1 Head to 013 Full 006 to 029 Full
014 to tail Intmed 030 to 052 Intmed
053 to tail Full -
TOR-SRGRETL - CORONA APPENDIX 4
Gontrots= 4-1
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TABLE 5 - FRAME PROCESSING PROFILE (Cont'd)

4

4,
Mission Segment 1018-1 ' Forward Camera
Aprx Frame to | Processing Aprx Frame to | Processing
Pass Part Aprx Frame Level Pass Part Aprx Frame Level
D42 2 Head to tail Full D58 1 Head to 036 Intmed
. 037 to 065 Full
D48 1 Head to tail Intmed 066 to tail Intmed |~
D52 1 Head to tail Intmed 2 Head to tail Intmed
D54 1 Head to 042 Intmed .
043 to tail Full 3 Head to tail Intmed
2 Head to 095 Intmed D39 ! (I){:;d totota.iof? Il:‘:tm ed
096 to tail Full m
D55 1 Head to 009 Intmed 2 Head to tail Intmed
010 to 043 Full D65 1 Head to tail Primary
044 to tail Intmed 2 Head to tail Intmed
D37 1 Head to 051 Intmed
052 to tail Full
2 - Head to 083 Full
094 to tail Intmed

4.2 | TOP-SFCRET - CORONA Hac-;:::P
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TOR-SEGCRET

- CORONA

e

TABLE 5 - FRAME PROCESSING PROFILE (Cont'd)

Mission Segment 1018-1 Alt Camera
Aprx Frame to Processing Aprx Frame to |Processing
Pass Part Aprx Frame Level Pass Part Aprx Frame Level
DOl 1 Head to tail Full A24E 1 Head to tail Intmed
D02 1 Head to 017 Full D24 1 Head to tail Intmed
018 to tail Intmed 2 Head to tail Intmed
Do5 1 Head to tail Intmed D25 1 Head to tail Intmed
D06 1 ;‘f;dto“‘ta‘i’lw I;’;‘m”:y 2 Head to 090 Full
me 091 to tail Intmed
2 Head to 082 Intmed
085 10 115 Primary D26 1 Head to tail Full
116 to tail Intmed 2 Head to tail Full
D07 1 Head to tail Intmed 3 Head to 108 Full
2 Head to 098 Full m : ::g I’Fffed
099 to tail Primary
AGBE | 1 Head to 009 Primary | °°) 1 Head to 026 | Full
010 to tail Full 027 to 041 Intmed
042 to tall Primary
DO8 1 Head to 017 Full
018 to tail I ed D32 1 Head to tail Intmed
D37 1 Head to 055 Intmed
2 Head to tail Intmed 058 to tail Full
3 Head to tail Intmed 3 Head to tail Full
D10 i Head to 018 Intmed
019 to 034 Full D3g 1 Head to tail Intmed
035 to tail Intmed 2 Head to 088 Intmed
2 Head to 120 Intmed ‘1’:: :: ::3 f_:‘u“‘“y
121 to tail Full
D16E 1 Head to tail Intmed 3 Head to tail Full
D3g 1 Head to 032 Intmed
D21 1 Head to tail Intmed 033 to tail Full
2 Head to 129 Intmed
130 to 146 Full 2 Head to tail Intmed
— 147 to tail Intmed D40 1 Head to tail Full
3 Head to tail Intmed 2 Head to tail Full
D22 1 Head to 006 Intmed 3 Head to tail Intmed
007 to 031 Full Da1 1 Head to 051 Primary
032 to 050 Intmed 052 to tail Intmed
051 to tail Full .
D42 1 Head to 015 Intmed
2 Head to tail Full 016 to tail Full
1
D23 g;;"to“mofl Full o 2 Head to 082 Intmed
Intm 083 to tail Full

FOP-SEERET - CORONA
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TABLE 5 - FRAME PROCESSING PROFILE (Cont'd)

Mission Segment 1018-1 Aft Camera
Aprx Frame to | Processing Aprx Frame to |Processing
Pass Part Aprx Frame Level Pass Part Aprx Frame Level
D48 1 Head to tail Intmed D58 1 Head to 032 Intmed
033 to 058 Full |
D52 1 Head to tail Primary 059 to tail Intmed 4=
D54 1 Head to 051 Intmed
052 to tail Full 2 Head to tail Intmed
2 Headto 084 | Full 2 Headtotall | Primary
085 to tail Intmed D59 1 Head to 039 Full
Dss | 1 Headto 015 | Intmed e primary
016 to 051 Full
052 to tail Intmed 2 Head to tail Intmed
D57 1 Head to 012 Intmed D65 1 Head to 005 Intmed
013 to 042 Full : 006 to tail Primary
043 to 061 Intmed . .
062 to tail Full 2 Head to tail Primary
2 Head to tail | Intmed JI
4-4 TOP-SESREF - CORONA M
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TABLE 5 - FRAME PROCESSING PROFILE (Cont'd)

Mission Segment 1018-2 Forward Camera
Aprx Frame to| Processing ﬁ Aprx Frame to | Processing
Pass Part Aprx Frame Level Pass Part Aprx Frame Level
D66 1 Head to tail Intmed D13 2 083 to 138 Intmed
D70 1 Head to 011 Intmed 139 totall | Primary
012 to 048 Primary 3 Head to 154 Primary
049 to 067 Intmed 155 to tail Intmed
068 to tail Primary 4 Head to tail | Intmed
2 Head to 146 Primary E
147 to tall v AT3 1 Head to tail | Intmed
1
3 Head to 157 Intmed D4 g;;‘:omm?fa 11:;?:::
158 to 186 Primary y
187 to tail Intmed 2 Head to 110 | Intmed
4 Head to tail Intmed 111 to tail Intmed
5 Head to tail Intmed D75 1 Head to tail | Full
6 Head to tail Intmed D79 1 Headto tall | Intmed _
DT 1 Head to 061 Intmed W D80 1 m“’g I‘*"‘Pﬂ ed
062 to tail Primary
2 Head to 127 Intmed bet ! loi:;dwwtﬁlm gmed y
128 to tail Full m
3 | Headto 164 Full P ' gf:d tototatj)JOB i)n:ir::r
165 to tail Intmed y
4 Head to 220 Intmed D85 1 g:;“’to”u‘i’fz I’:l’t;":j" y
221 to 235 Primary
236 to tail Intmed 2 Head to tail | Intmed
5 Head to 313 Intmed D8sé 1, 2 Head to tail | Intmed
314 to tail Full D87 1 Head to 068 | Intmed
DT2 1 Head to 005 Full 069 to tall Full
006 to 016 Intmed 2 Head to 131 | Full
017 to 063 Primary 132 to tail Intmed
064 to tail Intmed
1~ . Head to fail Intmed 3 Head to tail | Intmed
- Head to tail ltmed D88 1 Head to tail | Intmed
D12 5 Head to 257 Intmed 2 Mlas to“mif“ gﬁ“"d
258 to 302 Primary . mary
303 to tail Intmed 3 Head to tail Primary
D13 1 Head to 012 Intmed D8 1 Head to 084 | Intmed
013 to tail Primary 065 to tajl Primary
2 Head to 082 Primary 2 Head to 089 Primary
090 to tail Intmed

TOP-8BGRET - CORONA s
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TABLE 5 - FRAME PROCESSING PROFILE (Cont'd)

!

Mission Segment 1018-2

Forward Camera

—
Aprx Frame to | Processing Aprx Frame to |Processing
Pass Part -Aprx Frame Level Pass Part Aprx Frame Level
D89 3 Head to tail Intmed D91 3 Head to tail Full
D90 1,2,3 Head to tail Intmed D95 1 Head to 001 Full
D91 1 Head to 030 Intmed 002 to tail Intmed
031 to 038 Primary 2 Head to tail Intmed
039 to tail Intmed D96 1 Head to tail | Intmed
2 Head to tail Igtmed D97 1 Head to tail Intmed
.
4-6 TOR-SEERET - CORONA
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TABLE 5 - FRAME PROCESSING PROFILE (Cont'd)

Mission Segment 1018-2 Aft Camera
Aprx Frame to| Processing Aprx Frame to | Processing
Pass Part Aprx Frame Level Pass Part Aprx Frame Level
D66 1 Head to tail Primary D73 3 Head to 159 Intmed
D70 1 Head to 004 Primary 160 to tail Full
005 to 057 Intmed 4 Head to 226 Full
058 to tail Full 227 to tail Intmed
2 Head to tail Intmed D4 1 Head to 053 Full
3 Head to 181 Intmed 054 to tail Intmed
182 to tail Full 2 Head to 112 Intmed
4 Head to tail Full 113 to tail Full
5 Head to 328 Full D75 1 Head to tatl Full
329 to tail Intmed D79 1 Head to tail Full
6 Head to 362 Intmed 2 Head to tafl Full
363 to tail Full peo | 1 Head to tail | Intmed
7 Headtotall | Full D81 1 Head to tail | Full
b1 1 Headtotall | Full - D84 1 Head to tail | Intmed
2 Head to 039 Full
040 to 093 I ed D85 1, 2 Head to tail Intmed
094 to tail Full Daé 1 Head to tail Intmed
3 Head to tail Full 2 Head to 108 Intmed
4 Head to 217 Full 108 to tail Full
218 to tail Intmed D87 1,2,3 Head to tail Full
] Head to 252 Intmed D88 1 Head to 028 Full
253 to tail Full 029 to tail Intmed
D72 1 Head to tail Full 2,3 Head to taj) Intmed
2 Head to 019 Full Deg 1 Head to tail Intmed
020 to tal Intmed 2 Head to 097 | Intmed
3 Head to tail Intmed 098 to tail Fuil
- T 4 Head to 184 Full 3, 4 Head to tail Full
185 to tall Intmed D90 1 Head to 050 | Full
5 Head to tajl Intmed 060 to tail Intmed
AT3E 1 Head to tail Intmed 2 Head to tail Intmed
D73 1 Head to tail Intmed 3 Head to 170 Intmed
- 2 Head to 086 Intmed 171 to tail Full
087 to 147 Full Dol 1 Head to tail Full
148 to tail Intmed
TORSESREY~ CORONA
Contraols: 4-17
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TABLE 5 - FRAME-PROCESSING PROFILE (Cont'd)
o .

Mission Segment 1018-2 Aft Camera
Aprx Frame to| Processing Aprx Frame to |Processing
Pass Part Aprx Frame Level Pass Part Aprx Frame Level
D91 2 Head to 064 Full D85 2 Head to tail Full
o o umed D96 1 Head to 016 | Full
017 to 043 Primary -I~
3 Head to tail Full 044 to tail Intmed
Da5 1 Head to 036 Intmed De7 1 Head to 009 Intmed
037 to tail Full 010 to 023 Full
024 to tail Intmed
4-8 ToP-8RPERET - CORONA

.



- CORONA

SPPL TECHNICAL REPORT NO.

4 41 wis
] A1 LLJ

] A\ L1}

1 " N?

] [¥) L1}

4 [ ) L [11
1 " IR
4 [ 11 N
[} [ L1L1
] LT3 (a8
1 i L

] L 1) wi

) i L1}

] LX) L1

] i L]

[} 9y Nv
1 £ 34 L4
] i MGy
1 14 ] LT
] O ey
] [ 11 Lyl
] 11 L1
q L1 MES
] € L4
| it NS
] te N1S
1 i L1117
] (2 NS
1 t? L1414
1 L7 L1
I L T4 L14 ]
] (14 NEY
1 12 NR®
1 &1 wot
1 L1] 171
I [11 N5t
] is NIE
] [¥3 L4

4 L1 NE

4 11 L1

] 113 NL

d »l L1

d € nit
4 f43 14}
4 s€ NES
L] [11 131
| 1t NLE
| (111 N6S
L] 174 NEY
4 [ NOL
) L] LT}

N LEL 319Ny (3300
INI55ITMd  NAS  IONLELYY

FUINY) QHYRNN4

Ll 0 4

sz
[T
L1004
L 1F 4
LTRg]
LUM |

Nz
n9*
£6°1
etz

S0N01Y)
W/ g

f 0

L3N

€1°

z1°
ot

LIS

L0
nz*
"
ne
ot
it
LUR
n e
e
"0
o1
-

204
s

LIy

L L

2971
LA |

A1 M

(1
(1]
sttt
[ 1341
Ll |

6t g9 1) 2 0 1 L 1]
[ B F I 1 L1 NNy
201 we” (L oa 1 i Ny
[ LI 7 I |
LZ°1 os i+ 2 4 4 L9 Hel
9% es oy X 0 4 (1] [
[ T3] 25" [ T a 4 (1] ["1%4
102 [ 134 &t [L N | 1 [ ] NEZ
1077 a5 § o I [13 NEY
1 (4] NG+
9 1 e NLY
L] 1 [ NeY
0 d 11 NS
9 d ” nZ§
" 14 [ ] st s
] 1 113 Ne§
[] 1 11 ws
L33 [] 4 . NOL
7o ] 4 I NOS
ov q
”" q 1 (13 |13
L1 [} 1 I Niw
o 0 1 L1 NS
Ll ] 1 <6 Nes
H o [ 4 13 nog
[Tk [ ] 11 NES
99" [ 4 13 NS S
LT ] 4 1 NIL
e 0
08" 0 ] z9 11
o a 1 14 NLZ
" 0 ] (11 ez
L1 9 1 ' NOE
€0 a 1 " NZE
*»%* a 1 113 NEE
oz q 1 0 New
[ [13 L11
25 [ 1 1] n2s
e [ I o NZL
95" 0 1 &2 [ad
oL Q 1 It NI®
e ] 1 L4 (1]
z9" ] 1 2 13
s [] 1 44 wee
9 0 ] o2 Ne e
LTy 0 ¢ o1 L
L[ [} ‘ Ly NIt
(304 []
st q 4 n [A]]
9t a 4 (1] NLY
w2 a
LT ] 4 L1 NZ§
1Y a 4 L NES
YN/ NIW/A sSvd RELE Al 119Ny (N300
WISSII0NA NNS  JONKELVY
SONIQVEH ALISNGA JASN4J1q - 9 JT1dVL

w1
el
13 8]
LARE 4

oetl

ot
2
L104J
| 1 4
"2
e

e
22

n*z
otz

sa0m )
v/t

21

av

t4 M

ov*t &Z°

”"
"%
L4 0
%"
L L

(154
il
29
LI
[ L 0
"
a2
L L%
e

oL
2Lt
w
"
Le*
"
"
LY

TeMs NIW/Q

[-1]
A

ELLd L]

LE 2 B LR XL LR R J § J LN 3 Q

L g N T *THOH2DPHPOSD P P P B P P P

L)

-

-
-1

E1-N-N-F-N-B-T-D-F-7-F-3 N-3 -3 - N-3-F-R-N-F-¥-F-Ea-F-F-N-T-F-N-N.-F-F-T-F-¥-¥-%-)

[-¥-) r-1

Ssvd

I -0101 1%3w235 NOISSIN

§-1

APPENIIX 5



SPPL TECHNICAL REPORT NO.

4 11 NEY
P | »y NYY
1 144 Ny
3 ty NE»
4 [13 NEY
E] [ 11 NG
4 it 141
4 £ 11 N4S
4 (11 NGS
] on LT
! 9 N
] L L1}
1 oy N&E
1 i LiRJ
¥ L 13 NTS
] LE N2E
] L1+ NES
4 b N§S
3 [11 N9S
4 1€ NS
4 T4 N9
t w N19
i 92 1%}
| 114 N%9
* LT3 NG
4 Si Ny
i % L1}
1 9" NZ
oy i NE
RN ne LLl3
-t ws NOE
1 . Ls NTE
[ 11 L1141
1 »5 L3711
] % N9E
| 1% NAE
1 13 N&E
] (1) NGy
] L11 NTS
1 113 NZS
"tt 1% NZ%
i 147
“\\ 1 3] Ny
d L1) NGy
] F4] Ny
| 0y o,
] .11 NNg
' 1% N7G
1 9% NES
] e NIE
| 9% HIE

LELER FINY {93300
WNESS3II0Ed  NNS 3001w

PHINV) (Ouyswny

gotr
251
$671

®"1
LU |
ety
N2
o8t

0s*1
L 0 |
A=

ante
LU |
6"
nrez
2
ntZ
w2

$0n013
AW/}

5T
L1
14 B
§1°
L] B
e
[ 1 0
LAN
oz*
21

[4

"
0z*
"
n*
[ 45
.
n:
-
ane
an-
zne
LA
(404
1 0
40
[4

48
(4
1
-
2
(40
21"
£
(4

ni*
21

904
1svn

[ 10
0z

o1

€021

9w
€9
[1 g
e
LI N
z0"1
[ 39 |
LI4d |

08"
an*\y
LI |
591
LY Bl }
st

et
wr

arv

[0
20"
26"
9t
[ T4 1

L

L

[T 44|
et

[
o€t
1t
a1t
L)
b 10|
611
01
€0t

"ot

06"
€t
€1
e
(] o
10°1
it
2zt

[T |

Sl
29*]
el
961
6"t
8~

oe”1
e
Ut
T2*1
os*

LA

0§11
9t

or*z
wi*e
L1 31
§6°1
202
L1 o8 |
€6°1
1
f4 AR

"1

L1 |
et
"7
ozl
%1
e
Ze"1
w1

£9°1
v3*z
LIS
ag*?
207
iz

LA |
e

[ [ Fi)

sa°
It
5
9’
9
9"
i9*
9=
13N
oL
9L
vg*

a9y
€6

o
Lol
1€°
™"
L Lo
T*
1
0E”
[0

f4 M

P4 0
4 M
L L0
Zn"
oy
0s*
£€"
09*

LT
%"
95
si*
£tz
ag*

0%°
98

Nlwsi

<11 o0+ a
s0% 0% o0
56 o @
(1] oy a
sl oy 0
59 0y Qq
131 Gy 0
Y oy 0
€ 0y @
114 oy 0
ct ay 4
13 oy 0
1 4 0
101 s 4
1% L1}
11 ] &€ 0
17} LT}
1) of 0
% &€ 0
8y 6f 4
i1 et a
114 bf 0
el LI |
4 4 0
el W 0
sl 8¢ o
el @ @
szt oL ¢
s1t 9e a
0T @€ @
L 13 9 a
11 ef q
1 13 " a
L 1) " ¢
% if 0
(1] i Q
11 ve 0
114 0
<y LI ]
L " o
&i te g
123 tf &
59 if g
L1 tf a
L1 (X ]
A1 tf a
52 1 0
sl It a
13 1
oz 4 q
st ¢F o a

FLALERERYY X

- G
=
w

[ gy Sy
e
-

Ll 3 Y e
-
-~

| 9
| 1)

is
ns
[ 1)
i%
e
v
P4)
1
(L4
A
13

(1]
[ 13
i
SE
11

AELERI 119Ny

ONISS 1 Higd N0

NEE

NRZ

LAY

L L]
L1 ]

NLE
NAE
N
Niy
NEw
NGY
LT1Y
Nay
Nuw
Nig
141

NbE
Wy
N
LA L)
No g

ILELT
innitie

(4044
AN
LANE 4
061
an*?

vl
o1
et
el
ZE°T

antr

g
LU RS |

S}
[R 114

(P.3uo]) SONIVAY ALISNAQ ASNIJId - 9 FT14VL

- AR L] o

ni*

o1

4 B 06

zre 18"

n* ot
Ll i9°

[L (IR
[ L 0z*t
Do 081
LY 20 B TR
LA | [ ]
g uv u

igya -

0§ 1 P4 0

Ll

o
n
.l
)
bl
"
Lid I
[ L
(1N
15
[

LA
LR |
[T
(&N
LI

LLLTLU N T I

P -uinl 4 ia

< % 0
L1 1t 0
st € 0
11 L]
st £ ¢
1] 1€ @
ssl 97 a
"° 0
% G
2 a
w2 a
%2 0o
9 0
% 0
9z 0
* 0
92 0
82 0O
9 a
9z n
2 0
b LI
11 2 0
Y4 € v
L34 2 9
% ¥ 0
(1] & N1
o &7 M
(T4 we 1
<1 LY}
Y LY |
Nt a2 ¥
5 i¥? ¥
st 2
L1 v N
(1.} *F n
LT} “? n
w * 9
%% LT
(54 w2
L11 LR |
(14 LI |
<1 W o9
LY LT |
iy [}
LA L}
&F [
LY LI}
(1) [ S |
in¥ng
L AR ]

TOR-SEERET CORONA

5-2



SPPL TECHNICAL REPORT NO.

L] 5 NSE
] .11 NS

¥ L7} ‘Nl

1 LI L]

1 *l L 148
I L1} N2
1 [{] NED
4 i L 1)
4 [ 1 NTS
4 111 NEE
4 L1 Ne§
] "y Ny
1 11 LT3
3 i L1
1 F4) NL%
I Oy NE ¥
] (14 NG
| i€ NG
1 o Lid]
1 »t NS§
] 119 NYS
E] 1€ L1 11
4 113 NAG
] az N9
1 L NE9
t L 24 Lid )
1 L 14 noT
] € LI
] 1% NRE
] ng L1191
1 [ 2} L1R]
] i NZ%
1 11 Nve
1 (1] NeY
4 FL NLY
4 1 neh
4 11 L1
3 [ 11 NZS
] o nES
1 (11 L L1

AELER] IV1INY (93M)
MI$5330w LRI NS A

THINY) Owynwnd

S8t
w61
00°2
9T
6L L

ni-z

et

"t
LINS
L1 0 |

Sano1Y
T¥w/0

ot

a04
Isve.

oy

(10|
%1
(18]
L3 0 |
11
91
LARS |
€51
o5~
££°1
[30d 1

11
LI

£

2t
o1
2t
16"

-t
(404 1
or-l

av

(108
*2*1
zt
-
60°%
F4 0l |
00°1
£2°1
[0 ]
€T

a

01 (L0
w5
a9
{224
(13
[ 104
g€
|13
sE*

16
[ 5
[ 1 0
(13
(10
oLt
2L
"
oc"
i
LI

hi 0| 14*
€Ly 0%*
i
0e"
(30
LL M
1¢*
“w*

X¥W/0  NIW/N

9

a

a

9

[

L]

qa

a

q

Qq

. Q

91 %6 @
%1 5 0
4l 9§ 0
s€1 o5 0
s21 48 @
s1t 85 q
501 9% a
§6 05 0
¢ 95 0
[13 [ L]
(1} % a
] "% a
s 0% 0
b3 ”® 0
sz % q
sl "% 9
L % 0
vl s o0
€1 1§ 0
1 is 0
sl 1¢ 2
$01 is 4@
i i5 0
¢ Ilc 0
173 is 0
9 15 Q
114 is a
s 15 4
a

Invid  SSvd

-  mEme—GL LTS L E Sa e m——— -
L4 - - - -
w - - - -

- e
[
-

LSS N
B
-

L L]
iy

Y

134T JONY
MI5517084  wNS

NeS

NG 2

NS
L1RJ

1Im
ELLINRE A

Tz
st
%1

u
1

[ 3 |
oz
oy
00z

"t

w7z

%"\
00

LIRS |

Nz
FL M|

sonn1dy
nYw/a

(p,3u0D) SONIAVIEY ALISNIA ASNA4IA - 9 FT1AVL

o
o
ot

. o1

ol-

LA

$E°1 21
£s°7 w1
"1 9%

10°t
$0°1
01
*0°'1
[ F4d ]
L1 0
01

oE“1

av a

vt
| [k
[ 10 ]
L{ad]
(10}

ez
LA

nyw/s

1%"
(¥
€

(L
2ot
.
e
[ L0
Le*
z6*

win/o

113 is 0
st is ¢
s ts 40
T €% 0
% <S¢ 0
b33 % 0
s¥ 5 0
|13 6 0
2 5 0
st s 0
s § a
sl ¥ 0
SE1 45 0
§21 5 0
SI1 5 @
$01 ¥ 4@
¥ 0
) v 0
sl % 0
(1) " ¢
111 ¥ q
¢ ¥ 0
i % q
§2 * q
11 *% Q
] ¥ 0
£t % @
L] s @
n . 0
] " Q
il Zx 4
& v 0
114 2y q
sy Iy 0
11y vy 0
113 iy @
st v @
1 i a
n s a
11} 1¥ a
1 1] iy o
A4 LI
113 Iv @
[ 14 Iy a
1 I« q
L] Iy 0
%I O a
$Z1 Oov @
Iuved  SSwd

1| -2101 I1N3wNIS NOISEIw

TOP-SECRET - CORONA



o
z
Ee
[+ 1 9 NZg oRtt e 0z re* 2Lt 26t [ »z a
m 4 sl H69 LA 9 FL M | 1%°1 LAR 4 oL (2 ol g
I L2 NAE e i iv? v ] & el LI L LA | €01 Lo | [ g 51 ol o
€3] 1 I NiG " "9 oS (4 M et § T a
o 1 [ 1] NOY [ TR0 B4 b " el TeCl f6° 0s €2 0
1 i Nlw [L0f SR 4 A €€°7T  B1°1  gR*1 25 ¢y £2 0 1 L9 NNZ (104 &1 @& o0
[ | I oy NZY n-z - [ t0*1 L LA0 % 9% £7 4 I 9 Lik4 40 o1 8 q
« 1 +t NYS [{ AT QzZ*v  r2*t  zecr  2%* 2 €2 90 1 »9 NET H4 LIL
&) F] Z€ N9§ LI e 21 961 4e* §1 f2 a0 1 L1 Nyy 2t %0l & 0
o1 1€ NLS L A0 F40d | 1 26" 1 0s° 11 €2 0 ] (4] oy L1 0 b L 9
m ) 1 11 NLY s t* w s a
4 L1 Ny [ 1044 | ] B 15 11 (LA (4 M (1] 22 o t [11 No*¥ 115 %W L] a
(8] 4 92 L 11 T2tz [ 1 9° [¥ R [ DD} 96" £l 2 4 I [ {1 NIS Et* " 9 [}
5] 4 it NE ez A N [ 28] oLt L] 0 € 22 0 1 L1 NZS Ty ] 9 a
(™ 4 LL NI z e o 2t FA 04 L 111 2 a r 111 NYS [ A5 Y [ a
A 1 oy O [ 1 Rl ] o1t 1 %1 ez* (11 2 a 1 [11 [ 17 et °f [ ] ]
N [ | 4 i NTY [138] a1~ 0zt LT3 22 a I ze NLE e ”? [ [}
[« W 1 [14 nb Y L0°1 09't s 1 22 @ 4 [ LY 1N &1 8 0
O ' T T 80°T  09°T Ws* €& 22 @ 4 n wog NE s o 0
R o I £ L. 13 n" 181 12 a | [ 1] NOE 5 [} W Y
»] 1 wL Ne e Wi o1z o
O ! 11 L 1] z1" et itz o d ay NGE or* [ IR
4 [ N L e 12 0 ¢ L1 nzy o0 ool L 0
4 tl NZ ite (-1 04 b4 b 501 a9* Is1 12 4 4 [13 NES (40 [.TY L a
! 1 il NE e sl 12 0 i »E '] 02* o0 L 0
| L L LIR] 1° 11 1e" el 12 aq 4 2t N9E 0z ol [} ¢
] ey ey e s1°1 - TZL 12 o 4 nt uES T o9 [} [1]
1 €y NEY 2t- »6°1 24 1y 1z a 4 82 N&S oz s 1 a0
1 1y NOY (48 (134 S T ™ 12 4 fl i1 NS ”" oy L 0
| I L RS 2t ¥0°2  pE" 1w 12 a ] sl [T1) It LT B |
1 RE NOG 2 s0°F  E° 1w 12 0 1 []] NDL HL N 1t a
[ it L15 2 | {3 o ¥ 1z a 1 au NZL ot 1 1 U]
[ 111 NES F4 N L] Ty 19 12 0
- € NYS 21 to*z  es* s 172 0 I 19 N92 T 21 9 n
s [43 NOS 21 i0*2z 6" T 12 0 1 (.11 LT¥4 i L2 0 aQ
i 1€ MRG e 21 1s* € 12 a 1 % N6Z [4 0 sel v q
| of N&S an- 12z %9 k2 tz Q [ s M ot “h L} U]
1 1] LT e (X34 B T A | " [F | d 11 N2t a1 L ]
¢ et Nt (1331 2" 4 ITa | a4 111 NEE ot oo 0
1 6§ N&S e [ LI BT R ] [ or v 0
1 24 NIE ot+e F4 L1 R | 621 @1 e 1 3%1 4 ] L 11 Nig t4 B4 11 ne e n
) 15 NLE C1 R0 SN2 R [TH 20°1 9%t 85t § 39 a | 96 NZ§ 21 [EAX] [T |
1 22 NS9O L1 LY I 4 £0°\ oy % N
4 i NZ nze2 1y o1l ss*t 99 6%l Ot 0 I [F LTL) e [ o] “ 9 0
4 9 13 922 8" b6* EL A0 B K &1 01 q 1 61 NhY LIS { & 60°1 T84 & % 0
4,7 64 (1] §1'2 m1° 96" 16°1 6%l €s° 82l ot n Ll wi N LTEE I TR st 9
-\\ L ¥ LT) a9ty L[N 60" An*) 2" el ot @ d 9] w2 wt ane & » 7]
I i NG "yl ob* %0 ac*y 09 01 of q
1 £t LINS L0} 4 L1 f Mt LL o (.1 ar 0 1 1] N F4 N [ T 1%°1 [ TR | CERS] Ll . "
| 2 HZ1. 2t 0Z*1  £2*T  SH'1 g9 [ T} I it Nyl - ~ o
1 L] NYS F4 0 1134 ] Z0°1 &%V 06 bt a1 a
1 3 NG SR*T 21" A9t @ncy 241 w2 s  0f O + X} 23] w2"r  or* S T
1 131 LI LD | [4 TT*t [ 40 ] 911 5" L3 of aq
[l 0% NHS LTSS B 4 N Of"1  f0*1 A9yl AE* & 01 a 4 1Y NEG shy N2 ni o
1 nz na s 21" LA | L10 | st LA LIS L | 1 st L L17 ee*| 4 s t A
AFLER! FIMY (N SHANTY and (S qa ¥R/ NIWAL MWk S4¥d T FVUNY EMANE Sl 9ng vt ] LLLTURCTE TR T L YRR &
ANISSIINNA  NNS  ANNIL LYY KEYM/T ISYR - UNTSS 4 Muna NS JONELav !l swmsil 4SER =
FHAn¥ | Y PouInT avte

(P.Ju0)) SONIOVIY ALISNIQA ISN4dId - 9 TTdVL

R

TOP-SEERET - CORONA

5-4



“FOP-SECREF - CORONA

SPPL TECHNICAL REPORT NO,

- A W M Gk S e e e M M G bd e 3 RARSD -

e e e T ¥ vy

]

LEL]
WNISS 3D0ue

9 noz
(1) L1¢4
L4 L 1%
1L L34
1% L1}
ne (32
[ 1] LLLs
*” L L1
[ 1] NOY
iy NlY
(1] NEY
*y Ney
v N9y
iy LT
of Nbw
| 11 Nl
it L.14]
111 Ne§
L 43 L 11
nt L T}
[ ] oy
t Nl
{ L] Ny
v LIRS
o NOS
113 L1411
(1) L 111
» 53]
24 NS
11 L. 1]
L 14 Ll
[ 14 NIW
92 nES
L T4 Lo
Si N9

LT} Ny

i Ny

i L4

it NE

" L, T4
14 NOE
% NTE
5 NEE
117 NGE
ts N&E
[+11 L1 14
[ 1] Nl
(1 N&Y
(X1 NTS
13 NZ%
i NiY

1IN (300
NNS JOnitivwy

Yaiwyd 4V

o't
L L0}

Yo 7
L L0 |
"W
612
az*2
wl*2
102

e
€Nz
g0~
L2444
oM
rYW/sa

L1 0

[ 304
b4
i
11*
LN
-
”"n*
e
n*
e
1
Tt
e
e
e
n.

L]

904
Isve

qv

Lt )
19°]
mnt
sE-1
ezt
sl
221
ot
wior
ezt
$2*1

AL
L]

€11

Mt
[ 0 |

i
LLN
oe*
40*1
2t
1z=t

a

e iv 9

i 1+ 0

i i* 0

i€ I+ 0

iz 1y 0

114 i1s o

st '+ 0

1] 1y 0

1 oy @

sfl oy a

11 0y o

$0t O+ 0

& 0y 0

1 1] 6y 0

L Oy O

(1) 0 @

b33 oy 0

[ 13 [ LI

14 oy a0

§T Oy 0

st oy 0

$ oy 0o

$I0 &€ 9

%1 11 M §01 ot G
s i1 € a

00y (1 0 (1] € 0
[ 10| z9* (13 € Q
(13} L1 0 P &0 a
16 . 113 ot 0
L1 3 0¢* ¢ S 0O
66°1 ”"" L1 # 0
L L3 ) 1% 52 € ¢
| L3 st E 0

L M 49 ] s a
2z A LA ¥ a
"% "+ w® q
" a

" o

[0 | bl L L]
" 0

" o

EL£ a4 | £i°r " a9
osl '] hd M o
"€ 4a

=1 1€* " g
LLR) | os* € 0
21 L 10 " a
a6t [T 54 LA |
9 ze" " 0
15 %€ a

os L3 ]

T¥M/0 NIW/D  Juved SV

4 L1 NZe
Fl (1) Nad
1 [ 3 (1]
1 2y Niw
] oy L1
1 14 NNg
1 LE NZg
1 *” NES
1 % NIt
1 111 NEf
' % NYE
& [ 11 NST
1 Ls NOE
4 s NS €
E] 28 neg
+ 1% e
)l 1 1) NE

4 ” L 1]

4 i NZ

1 1€ i
1 " NES
] i L 131
4 2% neg
] 1€ L.}
E] 114 e
4 ” Lk
4 ol we
] 61 Nt
4 L] Ld ]
4 i Nis
4 [ 1] NEY
4 b Ney
4 iy N9y
] Te NLY
4 [11 NGy
4 [ 11 NO§
) ” L1141
1 111 NES
1 113 NE§
1 z€ NYE
t (117 Nl
1 o L L1
I iy NOY
1 9% N2y
T *y NEY
1 fy NGy
| Ty Ny
1 1] N ¥
I [ 11 NbY
] 1" Nig

13437 9Ny 19300
YRISS FI0ud  NNS IINMELED

[ 130 | we
% "z
"€t §0°F
€11 o-¢
$2°t 0z
os"1 vz

201 1%*1
e 0T
i °”e
§0"1 [ 4 ]
e st
10"t ”%'?
"% [10d )
€17 2Lty
LR B 1 A |
L1041 -t
$anN13 904 av a N0

/g ISve -

1 i€ 4
v if 0
ooty 113 ie g
- §* (i€ 0
[4 0 111 1€ a
%2 L1 iE O
L1 11 £ 0
" § [X 2]
oz ¥ a
st 2 a
1 [4 3 |
13 1€ ¢
113 if aq
|13 1€ 4
L) 1€ ¢
$ g a
sl 92 0
€T ¥ 0
S$T1 % o
1 2 2
01T 9 o
% v o
it 9 0
L %t a
i* % o
% *T 0
(13 LL L
(14 %z 0
i1 "7 0
1 T a
b sZ a
st $2 a
[ 1% T 0
1] T 0
i & ¢
13 sz 4a
LI T
. s o0
7 2 0
H T 0
" SOl »r ¢
{5 1 1 2 0
L1 " T q
L1 17 2 0
1% £ 2 d
" 11 *2 0
L1 L 3J « 2 aq
e’ 111 *2 0
Ts° $Z w2 0
26" 1 v Q

NIW/Q  Juved  SSvd

1 -8101 ININDIS NOESSIN

(P, 0D) SONIAVAY ALISNAA ASNAAId - 9 FIAV.L

FOP-SEEREF - CORONA

1



POP-SECREY - CORONA

ﬂ

SPPL TECHNICAL REPORT NO.

a8 -

e nsncate—=—

A

Y

—mm i aurem———8333

RELER
INISS 330%A

ng
3]
i

119N
NS

N&E
NGE

NG

NE

Ng

NOT
NZ1
NEl
NEY
L LY
Nig
NES
NYS

NEY
NbYy
NOy
HR Y
N&*¥
LR
N2S
Nug
Ny o
LT3
NAS
L UL
NG
NE9
LLL ]
LIL L]
NLY
Nef
N&E
LIRJ

[LELN]

ELUIR R ]

LLELL AT

| 1o
261

nz*z
t2=z
o3z

[ 04
w1z
ons2

16°1

LA R4
a6 1
ne" 1
| LAd
€nl
02
nn*z
ALt

LU
tn-z
“ne?
[ B4
#n*2

RILLIAD]

AYHIN

€r"
ol*

4"

[4 0
-
[

gng
s

[ Lo
[ L0
oL
-] 2
L
1071
9
(1 o
9"
L7 B
Ow*

L1 8]
2e*1

fe*
i
oot

av

(L3
L1 0
el
bt
o8-t
[LLAg]
A6t
2
Rl
L1 |
ettt
ho*t
ousz

xYW/A

[ 1%

Ow*
He
<0
1
a0+ |

L1LY4

11 9 a
$ 9 a0
be &5 0
[ L I |
&l % 0
6% &S O
(13 6% 0
4% &% a
(14 6% 4
113 [ 13 ]
i 14 4 0
51 &% 0
i) 8% O
91 95 O
(1108 LI ]
4l us @
Sft Ws 0
&1 8 ¢
sy @ @
$01 ws o
< % 0
(1] LI |
LT3 s O
LR L]
111 L)
i3] L L)
£11 LIS ]
<« LI}
41 [ L |
s LI )
LL1 I TN}
€1 4y 0
LT4 B L]
Iu¥ i Shy

BAAC e mem e ke L e e A L e e ML ——

- -

AELE R}
ANESS Y Nmes

&1
sl
3l

14
111

[-11
F1
o0
wt
H
L]
ot
LT

iy

PRLLINY
N,

Ny
HYyY
NGy
NLY
N& Y
nog
Li4]
113
L 121

119
N&§

NS

L1327

LT
LT
N7 L

NAE
NEE

Nh~
L1
NEY
Neg
L L LY
xS
L LY
L Ul

LAY

b
meppgwd

SE'l
6"
(11084
%0°2
[ I8¢ 1
etz
80°7
W2
06° )
21 ez

Apre
LU

[0 |
L LA |

Lo b |

a2y
t'z

h'|

vy
n¥r/n

(P.)u0)) SONIOVAY ALISNAQ 3SNd4Ia - 9 FTAVL

1"

a1

L] B

nhy
1594

[Tad )
enty
og* L
[ 54 |
LE*1
¥zl
[40 |
LI4d |
a0
st
"0t
[-L 0k |

ob"
LA ad |
Tt
FLag
e
1001
L 10}
L 1AM

(1%
9t*
o8t
9%
101t
L{ N
[
21
(R0 |
L33
nn
e
2
LI

*0*1
"o\
ha

s
[ L0 |

"

w1
ag*1
21
hed
w2
(2]
mwet

[Ty

9ttt
ot
£0°1
as"

0t
oLt
izt
LI
16°1
rzt
ey
LIl |
(154 ]
arrt

(LM
a0u-
[ L0

ap°l
11H*e

L1 b

e’

0zl
Ze"t
LI |
f»°1
i1t
£

(LA |

u

(4 M

L] M

09

oL

aL”

s

9%

ore

a6

-

O%*

{8
€11

T8

"

»e

e

0%

261 w5
il [ L2
5T &L"
o1 L1 A
051 09"
e f4 0
$5°1 ver
97 wh*
9L "
201 o4
L1044 L LA
[ T38| i b
onry (L}
mt LT
Ns*1 LL A
LU LN
LT | og "
ot *\ e
L1-0 | e
LI | """
e L L
LR | L1 34
| L5
sl et
w au
[ X104 LY B
s awe
A X
LY | L
el LA
TR N

I --

o

5
L1
»5
*"%
hd ]

5
ha)
131
L1
"5
L
L4
.
'

I
e~
F43

i
L1

Coo0ooSoa ooooPIobo DoOoboGa0OOOd

m

al

Wn
=4
Q
O
W
=

5-6



o
5
~
O
&
t

o

SPPL TECHNICAL REPORT NO.

Ll T L Y Rl b LR T T R e N N W N Wy e
-]
-+

L7 Ny

L1 NE

9 114
“9 N6 2
e NeZ
19 i
a9 LT+
[ 1) NIt
1% NIE
95 NoE
NSE
€ NLE
15 NRE
os NS
(1] NI
nx NOS
ne NZG
LE NES
411 L. 131
11 NLG
[43 L L1
o 9

[ e el 1 Bl T T vy
.
e

13A10 379wy 1930)
MITSII0Wd  NNS  JANLTETD

THINY) (YRR

€91

"2
"z
ne*e
€1z
912
'z
(4044
LA0d 1
i1
(1 01
9t
LA 0 4
LINE4
L Lo |
et
mer

ast
0971

ToN0N)
TENIQ

L0 "

[ Li 0 9T
ol [L28 ]
" e

(20081
LI |
1%
fas1
LTS |
F4 20 |
5t

[ 14
L0 |

[4 0 |
oY
e0*z
€0 r
te*t
Lt
[ LA |

XYW/

2¢° 2t
19" £}
09 1]
£ i
L 15 £}
00*1 2
oa* (1}
L1
L1 1]
s0°1 2
oL {3
[ 15 oL
LI 14}
L1 2
141 U
o0%" pL3
[ 1% T
of" e
L 154 [13
[ 10 aH
" £ 28
[ 144 {3
L [ o
e {3
(13 [
&9 {9
(-1 M
- 1}
(1} I
45" 4]
e &t
ie* i

18* e 12
5" 10€ 1L
Se* os 11
oL* or? 1
o oLz 1t
L& oer 11
or 082 i1
(194 ot 1L
o DEZ 1t
0y 02t
os* oy 12
L1% 00z 1L
"% okt 12
- o 3
16" ol
(154 %1 1
(43 sel 12
29 SET 1
ut st 1L
[T T
" 0t 1
[ A1) i

~
~
eoOCOSCOQNARAAR0004a000 SobatatofdalbotpoacacnRatadoaabodaso

HINZO IWvEY SSWe

o,

I S L U N A N N N N R R R N N R p—

RELE R
INTSS d0wd

0

1194y
NS

L0J

[§¢k 1H1]
wangriey

(p.,w0)) SONIOVAEY ALISNIQ 3SNJJIA - 9 ITAVL

[ Lo

't
”%:1
mn-t
91

Tt

0s"

st
Liag |
oxt

$0na1Y
T¥N/Q

o

Lo

1€

ar

01
zo°t

a1t
Tt
[1 0
o1°t
[ 13 )
0Et

"Wt "
L] L€"
0E"Y L1
Zity 99"
et ¥
LL38! vl
-1 3 | me
4 8 M
[4 0 | &0 T
LT8¢ [ 134
o0’y L9
11 (35
te"
1€*
e

/o Niwsa

L3
[
0 a o830 00000000003 000AAsSA00aa0G00D0dolalats anananadd

] i)

My STve

2 ~#101 ININDIES NDISSIw

5-7



/i

o)
4
&
[+
m I 9 NEZ bte td Ll . (11 Y ] 1 59 NEZ 2 " 13 6L 0O
1 9 NeZ RL® OR* 2ot 521 (& @
=] E] €9 N9 Z LN o6 £E° s11 t® 0 El 4] NAY e GE°1  S0'1  wrtl 9g* (ST
T 4 79 N22 e " 4 SOI 18 0 4 i N&» 318 (9 a9* 1ot e s 2 0
3 ne NhZ ere oL ve® $6 19 0 ] s L1384 LT 0s°*1  §2°'1  00*Z o0s” € st @
i | 1 65 NOE Aare L1 Iy se 19 4 (11 [ i3] LI LI (AN [T [T 2 6L a
A 1 (13 N2E el [ L] »y [T T ] F) i NeS " 9 2L s [N §T ¢t o
o 4 9?5 HEE 0z EL{ R | 09" 9 t8 g 4 9t NSG el s $i 0
i 11 NSE e 06" 2z 117 iv a
! »5 NE or* wL” Ty sy 8 0 ] 9 Lol vl EE*T  20°T &%) e° LT}
) s NRE ne i 18 L S E I 1 L N2 HN Ly 11 [Ty % v o
Q ] 1s N&E o1 o1 2 113 e a ] 9 N F4 3d L7 B " §0°1 ®n" * a
= 1 os NTY e ne %" 22*Y €1 u® 4 1 L7 NS HE 0z 25" 99" e w oa A
- ] &y NZ¥ L " [{ M s 9 q I BE NZ§ 01° ¥ Q
< ! LT T L L T YL T R 7Y w Q Z
N - ¥ L1 Hiw 21 bl .S%l 99 @ 1 113 N9§ [ 1 ts* " oz*t L1 LIO
[- N ] e NZy € a ] »E g (.1 5 “t a 0
O a i PR o o 1 €€ NeY o1* v a o
R W 1 < NSy £y a 1 1€ NOY e sl a
1 LA LT L1 0 a 1 L1 LN (4 26" * g 0
© [ e wav N a ' @ Wz e oee woa (&)
C 1 Te NG i Q ] 11} NeL (48 oe* * 0
! [11 NI s a 1 L1} 171 1" [ T *t 0 ]
' 1 L3 NEg v Q 1 31 Nit 2t 0% LTI ]
1 [14 N99 - a
; »Z NLG 1 ¢ 1 £14 NEE [N B o5 [T ]
1 144 N&9 i6* Q 1 2% L1114 mg e L qd
1 91 N €s-1 q 1 [ WA "Wt [T
1 (1] NSL L1340 | 0 1 &y NTy EL N
i Ly Ny L S
| e NTY zen " W Q Tl 9y New 2 0
1 (.14 NZ9Q 6" 9 e 4 ] (1] NSY ir 1
1.- I N9 M7 $% % a 1 t> NLY [ T3]
t *2 NG9 "Nz Sy % 0 I 1w Ny TR
[P L14 T8 2em [ 1Y I} i v LT &t
[ €2 NAY ag [T T 1 [T NI ez [
| 12 LTS 0s"1 1 <8 a ] i NES 9°1 on
1 n? ML "] s s¢ Q | 11 LAY LI ] 0
] 1 » (11 ion
* LY NZY 0e* 1 N3 ree oyl (LI I 1 44 Ni§ it N
a 1z NY9 L1208 nt* 111 « a i 19 NoS i 0
q ez (11 951 nt- 00"y Wt LT AL T4 SZ a0 1 Y4 L] o
a4 2 N Y ce*1  Ot* 99 s8*T 241 98 (1T A ] 1 we NZ9 LT ]
| €2 NAD e L1 9%zl wvtl % 24 q ] 92 NE9 LI
- 1 s W&e u
t [14 LU Ar S 6t e a 1 € N99 [TER)
] [13 er*r oM (1N €171 &2 41 e n | 2t NRY ooa
& -5 N9t go- %" i5° o1 < e q I " (T3] (Y]
| at 1N} v
" F4) Niw £9°] RO hA" L2 L] (L § ] L] LIy rar [ BT
a L] NRn AT an" [ ] LLM (Y] na g 1 11 ['TY] [ A4 i gl
L] 1» NOS /0" os* ot € LB 1 Al LLY] LR | - - ] !
1 9% NI 7 nE*1 e el"t  ae- e\ 0Z* [T YR | 1 1] Ny ol " .
) 9 NZZ ez o £9* [ I3 os* Lz (LI YR | I o HHE g - L]
RELER] AVHY (13 <AMND and {av a XYW/ HEWIT INEM4 SSwg TR [ LI R ] LU LUT] uv 1] Clmd i dmEr " v
ANISS T Miad  MOS AAN L] I¥Y TR/ is¥A - NI iy nmnrg ¥ il h
YH WY NHEMRNY .

EENIRE IR R T IR )

{P,3U03) SONIQV AU ALISNAQ ASNAJId - § JTdV.L

5-8



g
=
2
fl
v
-
<
3
Z
T
O
@
=
.
2
A
72}

- -
-
-

0
]
]
'
8%

2
~

AA3B—AI=mam— -y
-
-

o
a®
L]
st
LT
LT3

AELE D] 114y
MLIRSER L E N 1L

111
NET
LLLd
NiLY
Ny

L1+
Li14
NRY
ot
L 111

N& 1
uiz
NS
NI
NGy
NLY

NZ
L4
Ny
NG
Wi
L L]

inamy
AL NE )

YHiwe] Opvan0d

LIS 4
az*z

ne*z
[ Fok 4
s1°2
A0 4
[ L0 |
202
95ty
%

22
e
e
*n°z
e
ancr

$0007%)
X¥WIO

L1 R

L 10
T
L 1N
ot
o1*
(L] B
ol
m*
90*
"0
ol
s0*
0"
"
40"

ot
[
ot
01"
ol
ny-

94
Isve

[ 3

L7041
ot
ot

”"
1

99
LI
9"
(4%
o9

av

1 9 NeS ot
1 " NS9SS nye
1 ng Nn9 ot
1 %2 nZ9 ol
| I¥4 NEQ [ 1
1 [14 NGO ot
I 12 o9 o1
] i LI [ ] B
1 t2 L1 o1t
t 14 NOL L1 0
1 wl NZL ol
1 1] NEL o
| 1] (o) ot
1 1 LL ] ZE*T  ot*
oy (¢ @
e €2*1 s o€ (& O I **% NLE e
M %0ty g2c 0z 16 O 1 1% N6E o1
s1°1 114 1 18 ¢ 1 0% NO Y 21
a0} 102 12 1 s a ] | L] N2 [4 0
1 iy NEY .
134 q ] L 1] NGy n*
(11 9 1 LA NYY n*
114 a 1 oY nog 02 1=
i0*t  gE°1 ed” (1) [ ] ] [14 NZS e
49 00°y  #2° s 9 | "% N¥§ 9y
I if NG [ Lo |
o % 49 1 (3] i
[y ey e 0§ 6 4@ I €2 L) o)
e [ 15 B b 4 £ s6 0 1 2 NeS w1
(20! L | LT3 (%4 6 0 | a2 NiL (TR |
40°1 fs*l s 11} “ 0 1 &l NIl E4 00 |
L1*T w0tz b2* < s 0 1 & NeL [ |
1 " NS €21
[T 98" (1M 51 18 @
1s° " s¥l 18 0 & [ 14 "1
[ 9" €1 18 O d 111 g 002
6% 9 $Z1 T¢ O d "% NZE o081
§6° . £T <] 1 % NET 20°2
sE” 12 s01 1& @ 1 5 NGE [ J 3 4
9 LI s (& a 1 [ 3 N9( vz
18 [ 234 SR ¢ ¢ 0 1 s NOE [ 194}
(A M 001 92+ sL 1s @ 1 114 [ 11
20 [ 134 S F o s* 18 @ ] [ Nl%
e 051 92° %5 l& 0 1 " N2y [0 4
(A SS BEE TS B 1 1 Is ¢ ] iy Hee
L9 o€ 1€ 16 a 1 (1] NOY 90°2
9" ot st 14 0 t oy L 111 [ [ 0
49 oy % 1s @ ] | 13 L13] o2
' 133 NS 902
isl 086 0 1 13 (217 e
L9 i te) o8 o ! L1 NS nnez
69° -1 il os 0
i vy 91 06 0O ] LT 14 92°z7 o1
FA R | %" st 08 @ ] wi L3 -t mn-
[T R3] 98 v 0% O ] L7 Ny Az nte
d YYH/T NIW/O IWYNG SSYe TIAIY AINY 1A SangY) and

ESSIIMNug wNS  IONITLFY  Newsn ISTR

{P,3u0D) SONIAVIYH ALISNAQ ISNIJId - 9 F1avl

[ 04|
1T

[10d
"

"

T
[0 |
Te*
t{ 0

"1
¥
L7
"
00"y
"w-t

Int
[ 108

si*1
et

st 95 $€1 o6
L1 AS ot* st 0%

tIT oe
€01 0s
e 0&
9% L (1) D&
Ll A | [ A} %l 0k
11 os
114 1]
i1 06
114 os
$Z O
1 o8
% 06

230 9533820000000 00A00 CANOSCOO0OANDa00EAD DocoEoaODOOOa0

[ T2 ] ]
091 e
osl 4w

AVw/0 Wi/ INvE4 SSwe

¢ -RI0T niwD35 NOISSIW

5-9

TORSEGRET - CORONA



W FOP-SEERET - CORONA

SPPL TECHNICAL REPORT NO.

By M A e T A e S o

%

A

P N e R L

RAELE R
DNISSIINNA

[T NOE
% NZE
[1 NEE
s NGE
s NOE
Is LL1%
[X) NeE
o NI%
L1 nrey
(1) Ny Y
»y NSy
2y Niy
» NEY
(13 NOG
" NT§
% NES
(17 NYS
111 NOS
14 NLS
0§ N&S
[14 N9
(24 NZ9
[ 14 NE®
(13 N%9
[14 N9
zz L L1
nZ NEY
st NT{
1 NZL
9t LT
st NG
i Ne

N NS

[ NZZ
LY ] NE2
€9 NS 2
19 N9?
ne NRZ
(13 N8
i NTt
9% MFE
%4 NYE
111 NGE
2% NIE
1 LT3
6% NAY
(2] NIy
6¢ NNG
i N7
113 NES
L1 NG
11 NiS
1t Nag
L1 NOG

AITNY (N3N
NAS NLTeY

YHIHYT | 4v

Ze*z
az*2
LERE
i A 4
€L
Z6*1
FL 0 |
[ T4 4
9z
e
$2°2

so0°2
w0z
90T
£6°7
L0 |
%1
Ll |
-t
Si*t
91
99°1
91
LA
oe*\
v v
Ll 0 |

LIS
or*y

wm=e
RZ*2
AAN 4
RZ°Z
ne=ez
wE* 2
LA
ez
[484
al-z
LA |
11084
927
orcz
Mz
L] 4
(2 4

Ll
ZR*1
=t

ELUGAD]
X¥w/n

al-
ol
nye
ore
ot-
or*
e
-] &
ar
()
L1
€
o1
or*
L1
L1
m*
o1°
o1
ot
o1°
o1
m-
21
14
LER
(L] 04
e
n-
9L
LT

o
L1
[ A0
"
RE
Ll
e
-
e
(4
n’
A AN
o
AN
15
IR
e
i
9Pk
9
n-
[
LA

an4d
is¥a

&E "
2e°1
-
b1 |
[40
a9-

ez
L1
[4 %
€E*

€9
9
LI |
z0°1

*o*t
o8
[+
Ag*
oL"
4"
[A 5 |
LT |
LA M |
(400
LI |
aFr*e
92"

av

e

981
§0°1
911
s
ot

[.1%
zTe 08
12z 0s°1
L1 50 B T L
15°1 [.LY
091 001
FL M
LI Y
wer
Ll N
€L”
vl oy
%
[ L0
5"
et §4°
z%°1 L%
[ 3 ] »E*
os*
L7
[ L5
st 9% "
9T v
L L] 16"
LT | -t
7”1 ey
91 L1841
*g*y FA 04
LA | ap*
os-1 [ [0
09°1 Lz*y
LTRS | 211
LIRSS TA]
M2 In*
607 [ 13
(113 | 9’
oe*y 001
[:1i Rd 4 or-i
LA A | LA
(] LR} nn
wi* Be"
gy "Gt
90"2 n*
U2 Hyt
06*\ e
26"\ (L
ah*1 09°
EL A B T

YVHL HIWFO

wg /L@
58 2L 0
92 2t a
i et 0
%92 2l «a
§%Z 2I o
sy & @
st 21 a
2 Zt 0
12 1 a
§02 2t d
Sl 21 a0
L1 A7 S ]
LT3 ¥ S ]
$91 zZL @
el 2t Q
1 2: a
SET 2 @
LT S ¢
ST 2t a
01 2t q
1] Zi 0
11 T
sl i a
[ L I TR
137 [ ]
(1 TO
$¢ o
€2 u a0
T 2t o0
[ & a
0ne 1o
tof 12 a
162 W a
ez 11
e 1w o
(97 1k 0
is2 1t a
ter 12 0
i€2 W o9
ot L o
0z 1t o
1z 11 o
noz t: @
o8l i 0
aRl tz A
o1 4 q
&t 12 N
gl L 0
sil 1k o
21 14
L3 A I PR
sot 14 q
%6 I 0

AW¥H1  tlwa

T s m e W W B M W L L e e e e e e e W e

M b M M e =

2

L]

LELER]

LT B

13 taa

(AU
NS

L181
NES
HYS
L L1
NiS
N&G
L U1
NZS
NYY
Ni9
LLL)
LLAJ
LY ]
L1Y]
L14]
Nw}
L LY]

iy
L

1
angiv

(P.3u0D) SONIOVAY ALISNAQ ASNJJIA - 9 TTAVL

9" |

watt
wry

SO} iy
LR LA

o1t
<8°
n*
"
-
Ie*
os*

(2 M

991
by

29~
[ 10
[+ 0
(¥

0" |

os
26"
et
et
ot
i1
07t
Ai e
oot
az'y

0
et
e
w2

[ 2

(113

“

091
€97
99t
b MLl
%1
w1
o'l

92z
€21

021
| IR81

o1

TrMsn

Almry

LY LI

(114
1114
1341
(114
L0f
L114
(114
LT3
(113
1174
[ 314
(134
s
st
o
at
il
i1
vl
50
3]
11
&7
LR
(4]
“h

L]

LY

[X"]

5

e

LT

w!

imymy

b
-
SaS3RL83020000R3 Q030008 S0L0LBE0O

ey

2
24
O
O
)

5-10



g

SPPL TECHNICAL REPORT NO

-
j!u-& L N L S L L N

- w e e A e e = - -

4
4

Y3AIN

99
9

379Ny

DHISSIN0N  HNS

NZ9
NYe
L1}
NLY
LU L

L1113
MYt
NOE

NGy
NS
HOS

L1F
NI

17304
JonLilv

vTHIWTDd i 4Y

L
LLikg 4

iz
L 44 4

$angy)
YN/

-

[ 0

a1

ne

4 Ll

L1 101

”"* ol

L1 o

" .
e [

n: ot

- -t
Ll "
204 av
Isve

$E°1
L]
ot
st

(1041
£9€"1
s0°t
91
§L°t
[4 5|

60*1
so-t

1=}

2641 I 21 1 n Fl [1] NEZ 08T w1 £ (Y ]
[ 4 s NOY 012 v [ 1 W 2 Q

] 1 oy ey 2 (33 s 6L @

[ 4 13 NIE 9?2z zo*T - Mt ot $¢ 6t 0

a Pl it NZ§ [The ] "y s L @

0 Fl ”® NY§ 0r*e oI'T  Te* £1 st @

...._ ] [19 (117 "'t w" LILI B o [3 £ ¢

a 4 it Nl e 113 - Ty g *w o

0 4 I uz o2 T o o1°t  1s* [T

[ Fl v Ny (T3¢ "W 2ECT et LTI ]

9 4 9% NY 2y " »w . o't e Ww o

1 * LH] o8t [T}

a9 1 111 NY§ "y TN "y " w d

q 1 [ NES [ T3 ts 13 H ] v a

0 ] 11 NOS st W oq

q 1 43 NOS "' [T

] 1 of NOY 1 S "W e

] ] 1 NI vo'd b [T

a F] i NZL ¥0°2 LTI

) 'l ] NeL "w'l [T

0 4 1] NYL et w q

“ # 1 4] L1 ¥} 211 * 0

(] \ s Lt "'l (T3 |

q ] 1% NOE 11241 [TH]

[ | [ 1 Net [THN]

a 1 [ L] Niy & 0

Il Ly N2y [T}

a 4 11 Ny i a

(] 4 [ NEY [TI}

a 4 113 NLY @ q

[ Il e NOY €@ 0

] Fl o NOS [ 1544 & on

9 'l [T} NIg 0z [T ]

9 4 1" NE§ "t tt 0

/] 4 (11 L.121 €L 0

4 € NG [T

iy v q ] € NLE [ T1F1 [T ]

(T30 S T3 ST w0 i [T NoG e [ TR
06°1  #2*1L €2 v @ 4 [t woy [TH ]
s 8 T ew 0 3 [T [ 1) L o
i "1 -] e d 1 L1 nEY [ LA} @ 9

1 1] " [TO

[{LI T 1 10 0 1 €2 @t 9
oLt e 1B ] 1 H o1 [TEN']
[ TR 3 19 1 02 [TH}
] I3 o

90°2  0Z'1 8t oe g 1 " ne*y LT
o1*r  os*t g1 0% a 1 9t et [T}
8t 5 o a ! st NEl " @ 0
oLt wy* 0z &L a 1 LT 111 ot 1 ¥EL v
ITA R T 1 s 0 ] I (L1 o § 361 v
AWM/0 REIW/O  FMYNE  SSWd T3A3Y 3NONY (9301 SONDYY %04 OV a AVMs0 HIWD INRNS SSWe

YHIS53308e NS WNLTLYY xww/0 dSYE

F -niol ININDIS NOISSIN

(P.W0)) SONIGVIY ALISNIQ ISNJSIA - 9 THVL

5-11



(]
= -
=
x
(] 1 "t H9G XA T 80°T  9€°T  1e*1T  29* 21 06 ©
=9 1 o NO9 261 0N s1t 08 0O
fa] ] Y4 ni9 08"l o1 01 06 O
[ 1 i NE9 L A ST % 08 G
1 92 NY9 [ ] [ 1%* Li Rl | 091 601 8 08 Q
= 1 »? (11 IL LR B 1 1 L¥°T  »9*1 0E°1 §L o0& 0O
L - 1 €2 NL9 'l or° £ 06 @
(&} 4 12 Ne9 . 9°1 91* §S 06 O
mm ] ne NOL LA S o 2 SE"T  Zi*T 00°1 ¢¥ 0e Q
4 Al NZL oLl i ¥2°1 11 witt 0% € 08 0
] 4 i nEL 3N 2T*1 80*T  we'l  Zg* €2 o8 0
Q 4 st NGL 9t 90*T  60°T  29°T  #5* T 06 O :
W 4 »1 woL LI [-TAN BT ) BE T B T 9 os @ An
A [ 1 L% NEE [TAF BN s0°1 L1 A8 B YR oy 6 @ N
| (11 NSk #Z°z N (Y% 22°t v €2 &2 6 0 4 111 NLE (13 L1 B9°T  wE°T  E¥°T. SuT a8 O
nmn - 4 (3 L TR e 99°1T  f€°1 ®1°7 oOs° 1 16 4@ 4 e N&E (30 ¥ L1 202 @1 591 &9 Q@ nU
A“v % 1 Ty oAy 01* Z8°)  w2*t 00*Z  ge" 1 te 0 1 1] NNy [ 1N [ 78 ¥9*T  26°1T 96" 51 68 0 nnu
[ 4 [ NZ% " 13 €% 1 Zz't BI*T Sl &R 0
m 5 | €@ weZ vz a1- v % q 4 L T 1 L T LR T I T I 7 ST T T R ®]
nnv - ! e Nz Wtz or* SE 9% @ 4 (1) NEY " [ SI"Y o'y i $21 &8 a &
1 a9 NAZ ;M M &2 % 4o 4 *y (01 1N 15°* BE"1  %9°1 €1'L SIT &P 4
O 4 6% NRE LML 99" TR A B L R T M ST 9% 4 F] L1} NNG 91°2 A1 Z0°1  6S°1  O1*Z WO*1 GO &8 N
1 LA NTE etz e* 9 L of't  g9° s 9% 9 ] 111 N2¢ ar*y e (150 VA Rl B TS T IR £ 3 ‘%6 68 0 '
L] P *{ NG§ T zre " 2¥"1  ¥9°) 001 I8 &8 @ (=
E] e LTy £z 9t L1 0d ) Lz *8°1 L7 R 09 6 ¢ 1 11 NES W't [4 zo-1 (1341 "0t [4 0 43 8 0
4 L9 NIZ 61 e Azt (541 it [ [:1 st 4 1 LT4 NOY [ T4 | 4 o 9%t L3 AN ez°1 9 aF 0
] L) NOY 91 ce* IS BT A % s q t 144 Ne9 [ TR 1 o9 0%"1  oOz'lI  O1*1 %5 &8 o
t Ry HZY 21" [ A4 IR L SR TS SR T3] L i 12 N&9 st Zl- 14 W€l 2¢tl NO'E Sy el 0O
1 [ NOY H o 25t e Wl Te s1 §6 @ 1 st NTL 9"t 2t* Hy 91 2671 021 %L 4@ @
1 (1 NRY 26° 1 41° ECT S2*1 2077 Eee 1] 6 Q 1 [1] NIl ne*1 Iy - 42°t 191 oe° LT ]
. r 1 LLTS [L M| 2 "% w21 [A 34 ] b st L1
is 9 Ny 9N L] B (39 ze* oLy sl 1s 0 ] st N§{ 2¥*1 of* L7 o AT 81"t fd 3 L)
T (1] N9y Zi1°2 9 18 6" 9% 051 & o
+ [ NiY EfaF BT 25" e ot oyl 18 0 ] ny [ TTH] FLAT S 3 B [T I "Rt
k] 1« NGy LIRF SN T 8] »z* 19°1 £t ol & @ 1 ne N ®2*2 %" T 26T 05" W&l we b
1 ny NDS LALEAN 1 [T $4° ng*T 02l la O 1 L 13 NIE e0'? s¥* Ll I€°1  w0*z %" Hel 0
4 LT3 NZ% nzéiz  91- (13 [33] oIl ¥s q ] T NEY wt*e ['TH w1 wTtZ et MV MR o
4 Lk NES 8Z°2 1T . 69 et 601 e o 1 [1] L T1 w2z [ TR} n
4 13 (21 9Ntz 91 #1%1 S0 291 Her ne 16 0 1 5 NoE 'l [T YR I Y A 1T 1}
1 € NOS el f1° he 0e" wEU L Znt o0 e 0 1 13 Nif L) wol 1]
1 4] NRG L't onge 0 LA - YR T 1 s LY [ 19} [ 13 "
+ 1€ N&S (LI I [SAd] 16°1  24* 09 e n 1 4y NOY 91 o01° 09l ne [T} o
E) [¥4 NE9 LI LY 06* 2"y ze- 0 I8 0 ] [13 N2y of -1 ey et LT i}
i, 44 NRY Y1°z  are "8 29* 1 K@t et or T8 0 1 9 Ney TS 151 LIS T 1" 3
+ ne Ny LIS I IR [T T | 1 13 (1% ong ony [ 38 BT 1 T L]
E] al NOR F{ad ] L] B L1 M a0 1577 {9t (1} 6 1 L1 L 11 n°e L Lo
14 [ 1R U LR B T 29 b9* L AR T < th 0 1 1" NES Nkt LY BT
] 9 Ny Nz LT B LY BT L N [ T T
] 4 NT 17 L1 L 15 LEAd | N5+ he Aal 08 q 4 L1 NO g 11tz hE 1R8] (RS ] “nt w1 )
+ L7 " LN L [IN II'Y (40 BT wel a0 1 i Wi e (K00 I T'L) TR ALY R o
1 LT Ny 97"z  l1* 15" L TR T I wel om0
| o 1 LYEF I T wit [ LN LTS B Wil us 0 ' LT wi hie il e
1 T N antz  plt ng~ LR L0 T LTS I 1 i N Al el e )
] S N 9l*¢ = (1L 0 ot a1t [}F Wyl LLL T | i [ ¥ N* hi® L | st LR | o i '
1 St NGS inz  et* FOCL GETT SRT wet f1 0s 0 ' 0y w4 " wue (L AR T B at e
ARLE R 1INy [ ] SONNIY ang av a X¥H/D N af LLLE NN I ] ARENN] RN 4 [ sty [7L% 1] LR tla -t - bR ]
LAIgeAa mAS AANETEY Y XYH/D O ISYR - MU R R TR A nieg ) boagmit Jhew N
YHINT T 1 4v B B PR Y L | =

(P.1u0D) SONIQV3M ALISNIA ASN44id - 9 F1dVl




TOP-HB6GRET - CORONA

SPPL TECHNICAL REPORT NO.

APPENDIX 6

36° LATITUDE

FRAME 005 FWD

51° SUN ANGLE

MISSION 1018-1 PASS D16
10 DIA ENLG
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M TOP-SBERETF - CORONA

SPPL TECHNICAL REPORT NU|

\",CORN | PESCRIPTION

MISSION SEGMENT 1018-1  PASS:
LOCATION: Indian Springs, Nevada

TYPE OF DISPLAY:

REMARKS:

1. High Contrast Bar Target (Fixed)

FRAME: 005

DIGE CAMERA POSITION: Forward

DATE: 26 March 1965

7

1. Could not be
resclved.

RESOLUTION:

CAMERA DATA

ALTITUDE: 612,000’
SLIT WIDTH: 0.250"
TIME OF EXPOSURE: 20132

SUN ANGLE: 51°

FOCAL LENGTH: 609.628mm FILTER: Wratten 25

EXPOSURE TIME: 1/280 sec. LENS: /3.5

FILM TYPE: 4404 EMULSION NO. 4404-82

PROCESSING DATA

DEVELOPMENT LEVEL: Intermediate

BASE PLUS FOG: 0. 10 A LOGE: 0.29
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m -FOP-SECREBT - CORONA

SPPL TECHNICAL REPORT

{'CORN’ DESCRIPTION

MISSION SEGMENT 1018-1 .= PASS: DI6E

LOCATION: Indian Springs, Nevada

REMARKS:

TYPE OF DISPLAY: 1. High Contrast Bar Target {Fixed) RESOLUTION: 1. Could not be

FRAME: 011 CAMERA POSITION: Aft

DATE: 26 March 1965

resolved,

CAMERA DATA

SUN ANGLE: 51°

ALTITUDE: 612, 000' FOCAL LENGTH: 609.295mm FILTER: Wratten 21
SLIT WIDTH: 0.175" EXPOSURE TIME: 1/390 sec. LENS: {/3.5

TIME OF EXPOSURE: 20132 FILM TYPE: 4404 EMULSION NO. 4404-82

PROCESSING DATA

DEVELOPMENT LEVEL: Intermediate

BASE PLUS FOG: 0.12 & LOGE: 0.35
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SPPL TECHNICAL REPORT NO.

“ 'CORN" DESCRIPTION

MISSION SEGMENT 1018-1 PASS: DIGE FRAME: 008 CAMERA POSITION: Forward

LOCATION; Pahrump, Nevada DATE: 26 March 1965
TYPE OF DISPLAY: 1, High Contrast Bar Target (Fixed) RESOLUTION: 1. 12'2" +
REMARKS:

CAMERA DATA

ALTITUDE: 612,000 FOCAL LENGTH: 609.628mm
SLIT WIDTH: 0.250" EXPOSURE TIME: 1/260 sec.
TIME OF EXPOSURE; 20132 FILM TYPE: 4404

SUN ANGLE: 51°

FILTER: Wratten 25
LENS: £/3.5

EMULSION NO. 4404-82

PROCESSING DATA

DEVELOPMENT LEVEL: Intermediate BASE PLUS FOG: 0.10

A LOGE: 0.49
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% POP-SECRBT - CORONA

SPPL TECHNICAL REPORT NO.

“.CORN -DESCRIPTION

MISSION SEGMENT 1018-1 = PASS: DIGE FRAME: 014 CAMERA POSITION: Aft

LOCATION: Pahrump, Nevada DATE: 26 March 1965
TYPE OF DISPLAY: 1, High Contrast Bar Target (Fixed) RESOLUTION: 1, 12'2" ~t
REMARKS:

CAMERA DATA

ALTITUDE: 612, 000 FOCAL LENGTH: 609.295mm FILTER: Wratten 21
SLIT WIDTH: 0.175" EXPOSURE TIME: 1/390 sec. LENS: /3.5

TIME OF EXPOSURE: 2013Z FILM TYPE: 4404 EMULSION NO. 4404-82

SUN ANGLE: 52°

PROCESSING DATA

DEVELOPMENT LEVEL: Intermediate BASE PLUS FOG: 0.12 A LOGE: 0.35
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m TOP-SEERBF - CORONA

SPPL TECHNICAL REPORT NO

" CORN' DESCRIPTION

MISSION SEGMENT 1018-1  PASS: DI6E
LOCATION: Pahrump, Nevada

TYPE OF DISPLAY:
{(Mobile)

REMARKS:

1. Medium Contrast "T" Bar Target

FRAME: 009 CAMERA POSITION: Forward

DATE: 26 March 1965

{4

RESOLUTION: 1. 14’

CAMERA DATA

ALTITUDE: 812, ¢00"
SLIT WIDTH: 0.250"
TIME OF EXPOSURE: 2013Z

SUN ANGLE: 51°

FOCAL LENGTH: 800.6828mm
EXPOSURE TIME: 1/280 sec.

FILM TYPE: 4404

FILTER: Wratten 25
LENS: {/3.5

EMULSION NO, 4404-82

PROCESSING DATA

DEVELOPMENT LEVEL: Intermediate

BASE PLUS FOG: 0.12 4 LOGE: 022

6-30 TQR.SECRET - CORONA
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—Hm FOPR-SHERET - CORONA

SPPL TECHNICAL REPORT NO.

-~ CORN' DESCRIPTION

MISSION SEGMENT 1018-1 PASS: DIGE FRAME: 015 CAMERA POSITION: Aft

LOCATION: Pahrump, Nevada DATE: 26 March 1965

TYPE OF DISPLAY: 1. Medium Contrast "T" Bar Target RESOLUTION: 1. 14’ |
{Mobile)

REMARKS:

CAMERA DATA

ALTITUDE: 612, 000 FOCAL LENGTRH: 609.295mm FILTER: wratten 21
SLIT WIDTH: 0.175" EXPOSURE TIME: 1/390 sec. LENS: /3.5
TIME OF EXPOSURE: 20132 FILM TYPE: 4404 EMULSION NO. 4404-82

SUN ANGLE: &2°

PROCESSING DATA

DEVELOPMENT LEVEL: Intermediate BASE PLUS FOG: 0.12 A LOGE: 0.38

6-36 TOP-SECRET - CORONA M
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CORN WEATHER DATA

Location: Pahrump, Nevada Time: 20252 Date: 26 March 1965
RELATIVE WIND
PRESSURE | ALTITUDE| TEMPERATURE DEW POINT| HUMIDITY Direction Speed
{(millibars) {teet) ) {C) %) {0* - 380°) {knots)
859 13.5 -3.8 30
850 4,678 12.6 -4.5 30 192 1
796 6.2 -10.1 30
09 -2.0 50
700 9, 840 -2.9 -11.6 51 78 4
661 -6.7 -13.6 58
580 -15.5 -21.1 82
570 -16.9 -20.9 n
551 -18.7 66
530 -20.9 -24.0 78
519 -19.7 -34.7 25
502 -18.5 -41.0 12
500 18,238 -18.5 -41.0 12 291 14
400 22,049 -32.8 -49.3 18 309 14
346 -40.8 -56.8 17
291 -48.9 20
253 -54.7 19 280 15
222 -6G.5 -72.8 20
200 38, 484 -63.8 -75.4 20 280 16
189 «64.5 -78.3 20
176 -81.8 -73.8 20
188 -63.8 -75.4 20
154 -84,0 -75.4 20 280 14
146 -61.6 20
138 -50.6 -13.1 19
127 -57.3 *MB MB
114 -57.8 MB MB
100 52,723 -60.9 MB MB 270 14
93 -64.0 MB MB
84 -61.8 MB MB
T8 -62.7 MB MB
T4 -61.6 MB MB
&5 -82.5 MB MB 275 8
60 -57.1 MB MB
56 -59.2 MB MB
50 67,027 -59.0 MB MB
43 -64.5 MB MB
37 -62.0 MB MB
ki -54.0 MB MB 270 9
3t -55.2 MD MB
— 9 -52.3 MB MB
27 -47.2 MB MB
25 -46.6 MB MB
23 82. 020 -43.2 MB MB
22 -35.9 MB MB
20 -35.9 MB MB
19 -34.7 MB MB

* MB: No reading couid be taken.

h-;l;:F TOP-SBERET - CORONA - 6-37
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»
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‘Hm TOR-SEERET - CORONA

SPPL TECHNICAL REPORT

* CORN DESCRIPTION

MISSION SEGMENT 1018-1 PASS: D32 FRAME: 010 CAMERA POSITION: Forward
LOCATION: Palomas Plain, Arizona DATE: 27 March 1965
(Average) __]
TYPE OF DISPLAY: 1. 200' Controlled Scene Brightness RESOLUTION: 1. MTF/AIM: 18,27
Target (Mobile) 50% Spread: 12. T'

M-RES: 14.9°
V-RES: .4

REMARKS:

CAMERA DATA
ALTITUDE: 605, 000" FOCAL LENGTH: 609.628mm FILTER: Wratten 25
SLIT WIDTH: 0.250" EXPOSURE TIME: 1/260 sec. LENS: {/3.5
TIME OF EXPOSURE: 2011%Z FILM TYPE: 4404 EMULSION NO, 4404-82
SUN ANGLE; 55°

PROCESSING DATA

DEVELOPMENT LEVEL: Intermediate BASE PLUS FOG: 0.13 A LOGE: 0.12

6-44 SOR-SECREL . CORONA %
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FRAME 016 AFT
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10 DIA ENLG
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Lontrele-Onty FOP-SEGRET - CORONA
SPPL TECHNICAL REPORT NO

"CORN. :DESCRIPTION

MISSION SEGMENT 1018-1  PASS: D32 FRAME: 016 CAMERA POSITION: Aft
LOCATION: Palomas Plain, Arizona DATE: 27 March 1985
(Average) N
TYPE OF DISPLAY: 1. 200" Controlled Scene Brightness RESOLUTION: 1. MTF/AIM: 4.3
Target (Mobile) _ 50% Spread: 12.1'
M-RES: 2.4
V-RES: 15.9*
REMARKS:

CAMERA DATA

ALTITUDE: 605, 000 FOCAL LENGTH: 609.295mm FILTER; Wratten 21
SLIT WIDTH: 0.175" EXPOSURE TIME: 1/390 sec. LENS: £/3.5
TIME OF EXPOSURE: 20112 FILM TYPE: 4404 EMULSION NO, 4404-82

SUN ANGLE: 56°

PROCESSING DATA

DEVELOPMENT LEVEL: Intermediate BASE PLUS FOG: 0.12 A LOGE: 0.12

6-50 | TEP-SECRET - CORONA u.:::!
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SPPL TECHNICAL REPORT NO.

CORN WEATHER DATA

Location: Yuma, Arizona - Time: 20002 : Date: 27 March 1965
RELATIVE WIND

PRESSURE | ALTITUDE{ TEMPERATURE | DEW POINT| HUMIDITY | Dtrection Speed
{millibars) (feet) (c*) () %) (o* - 360°) (knots)

995 24.5 3.2 25

985 21.9 -0.8 22 .

912 16.3 -3.2 26 ~ | §

850 4,618 12.2 -5.3 29 1

764 8.0 -9.8 31 oy S

700 9, 840 0.4 -18.3 23 a{®

672 -2.2 -22.7 19 g E

636 -2.6 -30.1 10 3

542 -12.7 -34.7 14 =8

500 18,238 -16.5 -31.6 26 % |3

492 -17.3 .31.5 28 S|z

435 -25.2 -33.3 46 £la

400 22, 049 -29.2 -36.2 51 =I5

337 -39.5 -47.6 42 g

300 29,258 -46.2 *MB MB -3

260 -54.2 MB MB -

250 33,957 -55.8 MB MB £

222 -60.8 MB MB g

200 38, 484 -62.2 MB MB e

186 -63.1 MB MB S

174 -58,9 MB MB ®

150 44, 324 -60.5 MB M3

*MB: No reading could be taken.
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TITLE:
Summary of Microdensitometer Derived Image Ouality Data Collected from Mission 1018

SECTIONI: INTRODUCTION

The nornual quality evaluation of a photographic reconnaissance mission is based on a
subjective judgment of the ground detail resolved on the film. In an attempt to find an objective
measurement technique for image evaluation, the microdensitometer has been used to scan sharp
scene edpes present on the film. An illustration showing the conversion of a scene edge lo
M.T.F. and spread function is presented in Section IA,

Edges sumable for use in microdensitometer edge tracing should fulfill the criteria of the
mathematical unit step function. In practice, the following restrictions are placed on the edges
selected for tracing.

{1) The edge should appear sharp visually at 100X magnification. Additionally, the
two density levels extending away from the edge shoﬂlcl be uniform for several resolution widths
(15 or more microns on each side of the edge).

The minimum length of an edge is 150 u. The most common type of scene edge
having these characteristics is found in the image of the roof of a large industrial building;
ventilators. etc. must be avoided.

(2) The contrast of the edge must be high ‘enough so that the edge can be readily
aligned in the microdensitometer and yet not be of such high contrast that bleeding or halation -
is present.

{3) The subject must be free of cloud cover and cloud shadows and have a minimum
amount of haze.

(4) The first 5 frames after each camera start up and the last 5 frames before shut
~— down are avoided.

{5) Two inches from each end of the frame are not used.

(6} Subjects which occur in areas of soft spots or minus density are not used.

(7) Within acceptable portions of the frame there are no limitations nor restrictions
on the location or orientation of the edge.

Three or more separate random sections of each edge are traced. Multiple tracings are

made without changing focus or edge alignment.

% . TOP-GEEREF - CORONA os
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Mission 1018

In this report. the evaluation data is presented as spread function width in microns and

resolving power in lines per millimeter. A statistical summary of the edge data for this mission

e
—

is presented in Section II, giving the arithmetic mean, standard deviation, coefficient of
dispersion. and number of edges. Section IIA is included to show a statistical breakdown of
the forward and aft camera quality.

Section Il is a summary of all C/M/J Missions that have been recomputed with the new
SWRDR computer program. Image Quality Ranking of all C/M/J Missions is listed in Section IIIA.
A summary of the P.I. rating and the computed values for the M.I. P. frame is listed in
Section [1IB. Frequency plots of the spread function and resolving power data are presented as
Section IV to show the distribution of values. A tabulation of the location, description. and
image quality data for each edge is presented as Section V.

Appendix A is included to show the edge orientation reference system and edge location
grid- In use, the film ie placed on an illuminator with the titling correct reading (i.e.
emulsion down) with the camera take-up end at the right and the supply at the left. The
orientation of an edge ia described as 000 for longitudinal and 090 for transverse edges; the
numbering system runs in a clockwise direction. The coordinate locator grid consists of
centimeter squares numbered such that the center of the frame is given as X46.0, Y12.0. X
numbers increase toward the take-up and Y numbers increase toward the title.

The image quality data was obtained from sharp scene edges in the original negative
by scanning with a Kodak Model 5 microdensitometer. A 1 x 80 micron slit was used. The data
reduction consisted of the following steps:

(a) hand smoothing of the microdensitometer strip chart recording,
(b} key punching of chart (density) values at sample distance increments of 0.420 microns,
(c) 1.B.M. 7044 computer conversion of chart values to relative exposure values, and

transfer function by numerical methods.

iy TOP-SECRET - CORONA Hm
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The edge resolvihg power was predicted graphically as the intersection of the MTF
curve and the aerial image modulation curve for 4404 film at a test object contrast of 2:1. The
spread function width was calculated from the first differences of relative exposure as the width
at which the gradient became 50% of the maximum gradient.

Each edge was traced three to five times on the microdensitometer. The computed

spread function widths and resolutions of the individual tracings and the averaged values for

each edge are presented in Section V.
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Analysis of Photognphic Image to Evaluate System Performance
SECTION 1A

Conversion of Scene Edge to MTF and Spread Functicn
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Analysis of Photographic Image to Evaluate System Performance

SECTION @I SUMMARY SHEET

Mission Segment 1018-1

Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace data

reduced by computer techniques.

Arithmetic Mean 88.7 1/mm
Standard Deviation 18.3 I/mm
Coefficient of Dispersion 21%
Number of Edges 34

M.I1.P. Frame 78 1/mm

Spread function width at 50% amplitude in microns from edge trace data reduced by computer

techniques.

Arithmetic Mean 8.6 u
Standard Deviation 2.5
Coefficient of Dispersion 26%
Number of Edges 34
M.ILP. Frame 9.9 u

% TOPSECRET=CORONA
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Analysis of Photographic Image to Evaluate System Performance

SECTION NIA SUMMARY SHEET
Mission Segment 1018-1

/

Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace data

reduced by computer technigues.

FWD AFT

Camera Camera
Arithmetic Mean 81.3 1/mm 96.1 1/mm
Standard Deviation 15.5 1/mm 18.2 1/mm
Coefficient of Dispersion 18% 19%
Number of Edges 17 17

Spread function width at 50% amplitude in microns from edge trace data reduced by computer

techniques.
FWD AFT
Camera Camera
Arithmetic Mean 10.3 u 8.8 u
Standard Deviation 2.3 u 2.5 u
Coefficient of Dispersion 22% 20%
Number of Edges . 17 17

8.8 FOP-SEGRET CORONA n?;;”
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SECTION HI - MISSION SEGMENT 1018-1
Summary of all C/M/J Missions Traced and Computed

With the New SWRDR Computer Program

...

Analysis of Photographic Image to Evaluite System Performance

Resolution in lines/mm from A.I.M.

Mission Number Spread Function Width at 50%
Amplitude in Microns, 4404 Curve, Computer Calculations
of Computer Calculations
Number Edges Arithmetic | Standard | Coefficient | Arithmetic| Standard | Coefficient
" Mean Deviation of Mean Deviation of
Dispersion Dispersion

. 1007-2* 106 12.2 3.9 32% 7.0 18.0 25%
1008-1* 103 10.6 3.2 30% 83.0 21.1 - 25%
1008-2+ 123 10.2 3.9 38% 84.3 21.0 25%
1009-1 80 11.7 4.2 36% 75.3 19.9 26%
1009-2 110 13.0 5.0 39% 74.1 21.7 29%
1010-1 119 9.8 3.3 33% 89.4 22.7 25%
1010-2 110 9.8 3.2 32% 84,3 21.4 25%
1011-1 115 10.9 3.8 5% 80.5 21.6 27%

! 1012-1 94 10.1 3.7 36% 86.1 20.4 24%

E 1012-2 100 10.2 3.1 1% 84.0 21.4 26%

! 1013-1 49 10.8 4.1 38% 83.3 27.3 33%

| 10141 92 10.8 4.5 1% 83.0 24.7 30%

' 1014-2 90 11.7 3.9 34% 74,2 20.1 2%

. 1015-1 35%+ 8.8 2.3 26% 93.1 16.5 18%

. 101522 0%+ 9.2 2.3 25% 89.7 17.8 20%

©1016-1 31 9.7 2.3 24% 88.0 18.6 21%
1016-2 33%= 9.8 3.2 32% 91.5 16.1 18%

i 1017-1 42 10.2 3.5 34% 86.6 18.8 22%
1017-2 45 11.4 3.8 1% 82.2 17.8 22%
1018-1 34+ 9.6 2.5 26% 88.7 18.3 21%

*A 1 x 320 micron slit was used
**Each edge was traced three or more times on the microdensitometer
TOPR-SECRET - CORONA 8-9
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Analysis of Photographic Image to Evaluate System Performance
SECTION IIA - MISSKON SEGMENT 1018-1
. Image Quality Ranking of C/M/J Missions

Mission Number . Average Resolution in lines/mm
fqr A I.M, 4404 Curve -
1015-1 93.1 }/mm
1016-2 91.5 I/mm
1015-2 88.7 1/mm
1010-1 o _Bo;ii/mm_ _
T “_h T 88.7 I/mm |
1016-1 88.0 1/mm
1017-1 86.6 I/mm
1012-1 86.1 1/mm
1008-2 84.3 1/mm
1010-2 84.3 I/mm
1012-2 84.0 1/mm
1013-1 8.3 U/mm
10081 83.0 1/mm
1014-1 83.0 i/mm
1017-2 82.2 1/mm
1011-1 80.5 1/mm
1009-1 75.3 1/mm
1014-2 74.2 1/mm
1009-2 T4.1 1/mm
1007-2 ' 71.0 I/mm

NOTE: Since this is a research and dévelopment effort, modifications and improvements
are continually being made in the methods of collecting edge data and in the computer
data reduction. Caution is advised in making system comparisons based on lines
per millimeter resolution or spread function width until better methods become
available for calibration of the edge tracing technique.

8-10 TOP-SEEREE - CORONA %
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Analysis of Photographic Image to Evaluate System Performance

SECTION IIB M. 1 P, SUMMARY SHEET

Mission Number

PI M.L P. Rating

1009-1 85
1009-2 85
1010-1 85
1010-2 85
1011-1 85
] 1012-1 85
1012-2 85
: 1013-1 85
} 1014-1 80
1014-2 80
1015-1 85
1015-2 85
1016-1 85
1016-2 85
1017-1 .-
1017-2 -
1018-1 85

The M.I. P. rating is an arbitrary figure assigned by the PI to indicate the quality of the
best photography obtained in a particular mission.
~—~and the target to be traced is selected by the Microdensitometer operator.

H-g:@ FOP-SPCRET - CORONA

Mission Segment 1018-1

112
134
136
113
120
117
95
109
92
86
114
106
112
97
18

Resolution in lines/mm

1/mm

1/mm
1/mm
1/mm
1/mm
1/mm
1/mm

1/mm

1/mm
1/mm
1/mm
1/mm
1/mm

l/mm

1/mm

.

Cantrols Qndy

Spread Funct.lon

7.3
5.3
5.0
6.3
6.7
5.0
9.2
5.8
8.6
8.4
6.0
7.8
7.6
8.6
9.9

* TR T R OE OE OE

= ¥ EF F R R T

The pass and frame is selected by the PI

8-11
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Mission Segment 1018-3
Alt Camera
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Analysis of Photographic Image to Evaluate System Performance

SECTION II SUMMARY SHEET
Mission Segment 1018-2

Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace data

reduced by computer technigues.

Arithmetic Mean 84.8 1/mm
Standard Deviation 17.4 1/mm
Coefficient of Dispersion 21%
Number of Edges 44

M.I.P. Frame 90

Spread function width at 50% amplitude in microns from edge trace data reduced by computer

techniques.

Arithmetic Mean 10.1 u
Standard Deviation 2.4 1
Coefficient of Dispersion 23%
Number of Edges 44
M.1.P. Frame 9.7 1

516 TOPTSECRET™ CORONA ﬂm
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Analysis of Photdgraphic Image to Evaluate System Performance
SECTION HA SUMMARY SHEET

Mission Segment 1018-2

Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace data

reduced by computer techniques,

FWD AFT

Camera Camera
Arithmetic Mean 77.8 1/mm 90.68 1/mm
Standard Deviation 16.7 I/mm 16.0 I/mm
Coefficient of Dispersion 21% 18%
Number of Edges ' 20 24

Spread function width at 50% amplitude in microns from edge trace data reduced by computer

techniques.
FWD AFT
Camera Camera
Arithmetic Mean 11.2 u 9.2 u
Standard Deviation 2.3 u 2.0 u
Coefficient of Dispersion 21% 22%
Number of Edges 20 24

% TOR-SEGRET. - CORONA 8-17
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Analysis ‘of 'Photographic Image to Evaluate System Performance

SECTION III - MISSION SEGMENT 1018-2

Summary of all C/M/J Missions Traced and Computed
With the New SWRDR Computer Program

Mission Number Spread Function Width at 50% Resolution in lines/mm from A.L MT\
Amplitude in Microns, 4404 Curve, Computer Calculations
of Computer Calculations
Number * Edges Arithmetic ; Standard |{ Coefficient | Arithmetic | Standard | Coefficient
Mean Deviation of Mean Deviation of
Dispersion Dispersion
1007-2* | -106 12.2 3.9 32% 7.0 | 18.0 25%
1008-1* 103 10.6 3.2 30% 83.0 - 21.1 25%
1008-2* 123 10.2 3.9 38% 84.3 21.0 25%
1009-1 80 11.7 4.2 36% 75.3 19.9 26%
1009-2 110 13.¢ 5.0 39% 74.1 21.7 29%
1010-1 119 3.8 3.3 33% 89.4 22,7 25%
1010-2 110 8 3.2 32% 84.3 21.4 25%
1011 -1 115 10.9 3.8 35% 80.5 21.6 2%
1012-1 94 10.1 3.7 36% 86.1 20, 4 24%
1012-2 100 10.2 3.1 31% 84.0 21.4 28%
1013-1 49 10.8 4.1 38% 83.3 27.3 33%
1014-1 92 10.8 4.5 1% 83.0 24,7 30%
1014-2 90 11.17 3.9 34% 74.2 20.1 27%
1015-1 35+ 8 2.3 26% 93.1 16.5 18%
1015-2 40%+ 2 2.3 - 25% 89.7 17.8 20%
1016-1 31 7 2.3 4% 88.0 18.6 1%
1016-2 33e= 8 3.2 32% 91.5 16.1 18%
1017-1 42%= 10.2 3.5 34% 86.6 18.8 22%
1017-2 45+ 11.4 3.6 1% 82,2 17.8 22%
1018.1 34e» 9.6 2.5 26% 88.7 18.3 21%
1018.2 44 10.1 2.4 23% 84.8 17.4 21%
*A I x 320 micron slit was used
**Fach edge was traced three or more times on the microdensitometer

8-18
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Analysis of Photographic Image to Evaluate System Performance

' SECTION IIA - MISSION SEGMENT 1018-2
Image Quality Ranking of C/M/J Missions

Mission Number Average Resolution in lines/mm
for A.1.M. 4404 Curve

1015-1 93.1 1/mm
1016-2 81.5 I/mm
1015-2 89.7 I/mm
1010-1 ' 89.4 }/mm
1018-1 88.7 1/mm
1016-1 88.0 !/mm
1017-1 86.6 1/mm
1012-1 86.1 1/mm
. 1018-2 84.8 /mm _ |
"~ 1008-2 _ 84.3 1/mm
1010-2 84.3 }/mm
1012-2 84.0 I/mm
1013-1 83.3 1/mm
1008-1 83.0 /mm
1014-1 83.0 I/mm
1017-2 82.2 I/mm
10t1-1 80.5 1/mm
1009 -1 75.3 1/mm
1014-2 74.2 1I/mm
1009-2 74.1 I/mm
—_ 1007-2 71.0 1/mm
NOTE: Since this is a research and development effort, modifications and improvements

are continually being made in the methods of collecting edge data and in the
computer data reduction. Caution is advised in making system comparisons based
on lines per millimeter resolutfon or spread function width until better methods
become available for calibration of the edge tracing technique,

Hﬁnﬁ;;;’# FOP-SECRET- CORONA ' _ 8-19
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Mission Number

best photography obtained in a particular mission.
and the target to be traced is selected by the Microdensitometer operator.

8-20

1009-1
1008-2
1010-1
1010-2
1011-1
1012-1
1012-2
1013-1
1014-1
1014-2
1015-1
1015-2
1016-1
1016-2
1017-1
1017-2
1018-1
1018-2

K

Analysis of Photographic Image to Evaluate System Pérformance

SECTION IIIB M. L P. SUMMARY SHEET

PI M.1.P. Rating

85
85
85
85
85
85
85
85
80
80
85
85

Mission Segment 1018-2

112
134
136
113
120
117
95
109
92
86
114
106
112
97
78
90

Resolution in lines/mm

1/mm

l/mm
1/mm
1/mm
1/mm
1/mm
1/mm

1/mm

1/mm
1/mm
1/mm
1/mm
1/mm
1/mm
1/mm

l/mm

Spread Function T

7.3 u
5.3
5.0
6.3
6.7
5.0
9.2
5.8

T EFT E FEF R OEFE E

8.6
8.4
6.0
7.8
T.8
8.6
9.9
9.7

LT~~~ .

The M.I.P. rating is an arbitrary figure assigned by the PI to indicate the gquality of the

TOP-SEEREF-- CORONA

The pass and frame is selected by the PI
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Mission Segment 1013-3
Section Vv

Analysis_of Photographic image to Evalusis Bysiem Performance

Forward Camera
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APPENDIX ‘A

Reference System For Orientation OF CIM/.I Mission Edges

originel negative — emulsion down

ey TARE-uPp
“TITLE AREA
Coordinate Locator Grid For C/MIJ Mission Edges
original negative — emulsion down
SuPMY TAKE-UP
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