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25 November 1968

MEMORANDUM FOR: Deputy Director for Science and Technology

SUBJECT _ : Comparative Evaluation of Mission 1105

1. There has been concera expressed over the va
opinions relative to the performancs of mission 1105. Enginsering
analysis of system performance, by thie Office, NPIC's Technical
Services and Support Group, and the camers coatractor (Itek) has
resulted in reports of considerable variability in image quality,
At this point all evidence indicates that this variability is attributable
to the introduction on this system of Ultra Thin Base (UTB) S0-380
film. The NPIC phothinterpreters report, en the other hand, that
this was a good missioa,

2, 1 do not believe that this ditferencs in opinien, between
the engineering and photointerpreter groups, is particulazly important,
nor should it influence our decision to convert CR-6 and CR-7 back
to the STB configuration.

3. Attachedisa summary paper discussing performance rating
techniques, and the history of differences between the photointerpreter
and engineering analysis groups for the J-3 system. This paper makes
the following points.

a. Thare has been a history of disagreement
between engineering and photointerpreter assessment
of mission performance.

b. The fact that the photointerprete rs rate a
mission as good or bad is based on target coverage,
target scale and intelligence conbst of the mission,
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SUBJECT: Comparative Evaluation of Mission 1108

The PI ratings are of interest to the Project
Office from a staadpoint of missien planning

but are not necessarily of any enginesring
consequence. Engineering assessments are
concerned solely with evaluating hew well the
camera system hardware performed vis-a-vis
how well it should have performed under the
existing conditions of weather, aititude, et cetera.

¢. The flight results obtained with mission
1103 are not inconsistent with the history of UTB
testing with J-3 systems. Although this system
passed final film flatness tests, comsiderable
variability in film flatness has been observed on
every J-3 system tested with UTB,

4. It must be remembered that the J-3 system was not
designed specifically for UTB, as UTB was only a design goal
and not & requirement, At this point in time, there is no
guarantes that 1.5 mil estar base UTB will ever perform
satisfactorily with the J-3 syatem as now configured., The
Technical Task Force established in (IR bas started
work to evaluate every aspect of UTB in the J-3 camera, and
I will report to you as results of their
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COMPARISON OF QUALITY RATINGS OF

CORONA PERFORMANCE

1.0 INTRODUCTION

-Several evaluations of the CORONA system imagery are made
by various groups for various purposes. These evaluations and
their use are listed below in the order of their occurrence.

This is a twx report issued by the NPIC "Breakdown
Team" at the processing site. This revort is intended to
give the community an immediate readout on image quality
and system performance.

In this report, NPIC assigns an MIP (Mission Infor-
mation Potential) number. This is a relative rating which
is aimed at giving an indication of the best imagery seen.
It is not directed at assessing overall performance., The
average iIP rating for the J-1 series was 85. The best
MIP ever assigned a J-1 was 90.

OAK Reports

The initial PI readout from the mission is summarized
in the OAK. For each target read, NPIC PI's assign a
quality rating on a scale that includes unusable, voor,
fair, good, excellent. One measure of system performance
is to average these performance ratings to arrive at the
percentage of targets given a good, etc., rating. This
accounts for only a very small percentage of the total
mission, however, as these ratings generally are only for
Priority 1 targets. It is interesting to note that the
average PI ratings (from the 0OAK's) for the past ten J-1
missions was as follows:

Good 13%
Fair 50%
Poor 37%
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Technical Performance Evaluation Team (PET)

The PET, consisting of representatives from major
elements of the program, is convened approximately two
weeks after each mission to assess the technical perfor-
mance of the system, identify problems, causes and indi-
cate solutions. The PET report is issued as a twx and
is known as the PEIP. (Photographic¢ Evaluation Interim
Report}). —_

There are frequently distinct differences in opinion about
system performance between the three reports. In most cases,
these disagreements can be explained. A summary of the essence
of each report for the J-3 series is given below and the dif-
ferences noted. :
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MISSION 1101 (CR-1)

2.1 _werc [

2.1.1 1101-1

"The imagerv of the fwd-looking camera record —
is good and comparable to better J-1 missions; how-
ever, it is not comparable to the best imagery ob-
tained from the J~1 system.

"The imagery of the aft-looking camera record
is not comparable to that obtained from the forward

camera. The imagery is soft and has an out of focus.
appearance."

"MIP 95."

2.1.2 1101-2

"The best image quality of the fwd-looking
camera record is good and compares favorably with the
best imagery obtained from the J-1 systen.

"The image guality of the aft-looking camera is
not comnarable to the fwd-looking camera."

"MIP 95."
Note here that even though this mission was

rated only as good as the best J-1, it got a higher
MIP (i.e. 95 vice 90).

2.2 OAX Summarwy

The average of the PI ratings for the Priority 1 tar-
gets was as follows:

Good 143
Fair 57%
Peoor 29%
Attachment to
Page Three
| LIRS HANTLD via

Yaf, ot M
e L ke e A

R T e e —~r

P ; OO TTEY
1. - i




This compares with the "average" J-1 performance of

Good 13%
Fair 50%
Poor 37%

On the basis of this comparison, one would conclude that
CR-1 was about the same as an average J-1 and does not
compare with the best J-1, -

For example, the comparison of PI ratings for Mission
1101 with the best J-1 from the last ten is as follows:

1101 1044
Good 14% 21%
Fair 57% 51%
Poor 29% 28%

2.3 PET Renort

"The best photographv of Mission 1101 is egual to or
better than any previous CORONA photography. The best
photograshy was obtained with the fwd-looking camera.

The aft-looking camera oroduced softer imagery than ror-
mallvy obtained with the COROMNA svstem because of an out
of focus condition."

2.4 Svnoovsis

Both the PET and the NPIC Team essentially agreed on
system quality, rating it generally to be equal to or
better than the best J-1. However, performance was not
as good as expected, the major reason being an out-of-
focus condition on both cameras (being decidedly more
severe on the aft camare).

The PI guality assessment disagreed, in a minor way,
with the other assessments, rating the mission as com-
parable to an average J-1, and not comparable to the best
J_lo
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3.0

MISSION 1102 (CR-2)

3.1

3.1.1 Mission 1102-1

"The image quality of the fwd-looking camera -
record is good and slightly better than that ob-
tained from the aft camera. The best imagery of
both camera records is better than the best imagery
observed on Mission 1101-2,"

"MIP 100."

Note that this is the first time an MIP of 100
was ever assigned to a CORONA system.

3.1.2 HMission 1102-2

"The best imagery is comparable to Mission 1102-1."

"MIP 100."

3.2 DAl Surmarv

The summary of the PI ratings for the nission were
as follows:

Good 27%
Fair 58%
Poor 15%

This compares with the "best" from a J-1 system (1044) of

Good 21%
Fair 51%
Poor 28%
Attachment to
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3.3 PET Report

"The PET group and Photointerpreters agree that the
best photography of Mission 1102 is better than any pre-
vious CORONA photogranhy.

"Several very favorable factors combined to produce
the best CORONA mission to date. The primary factors were

good atmospheric conditions, increased scale through lower™
altitude and improved camera performance."

3.4 Synovsis

There appears to be no significant differences in
the judgment of quality between the three renorts.
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MISSION 1103 (CR-3)
4.1

4.1.1 Mission 1103-1

"The best imagery of the fwd-looking camera —
record is comparable to that obtained from Mission
1101." :

"MIpP 95."

4,1.2 Mission 1103-2

"The best image quality of the forward-looking
carmera record is equal to the best obtained on
Mission 1103-1. This "best" quality is, however,
not indicative of the overall mission quality. An
out-of-focus condition exists for approximately 1.5
inches from the supnly and take-uv end of most frames
on the mission.

- "The overall and best guality of the aft looking
imagery is poorer than that of the forwvard lookinc
imacery."

"MIP 95."

4.2 OQAK Summarv

’

The summary of PI ratings from the OAK is as follows:

Cood 5%
Fair 63%
Poor 32%

This compares with the average J-1 ratings of

Good 21%
Fair 51%
Poor 28%
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This would indicate that Mission 1103 was considerably
worse than the average J-1 mission and SLgnlflcantly
poorer than 1101.

4.3 PET Report

"The PET judged the general image quality of !ission
1103 as fair, and not as good as Mission 1102. There was™
a significant variability in image qualityv that was
greater than normally encountered with a CORONA system.

"The exact cause of the variabilitv is not clear;
major factors, however, appear to be haze and focus.

"Focus variability avwpears to have been the major
cause of image degradation."”

4.4 Svnonsisz

There appears to be differences in opinion about 1103
quality. The general agreement of the PET and the NPIC
Team was that, while not as good as :ilission 1102, it was
about as.good as 1101. These technical assessments cer-
tainly do not indicadte that the Mission was anywhere near
as bad as the PI ratings would indicate. The PI ratincs
would indicate that this mission was the worst in a vyear.
Fror the technical analysis by both the PET and NPIC, the
cameras did not perform that poorly.

These differences between technical and PI assess-
ments can be surmised to be due to two major factors:

l. . The prevalence of haze; the PET further re-
ported that "this mission was severely affected by
haze." ‘hereas the PET tries to "subtract" haze
from the technical analysis, the PI's obviously
cannot.

2. Variability; the variability in quality can
also expnlain some of the differences. Whereas the
technical assessments are from the mission as a
wnole, the PI's judaments are target oriented.
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5.0 MISSION 1104 (CR-4)

5.1

5.1.1 Mission 1104-1

"The best imagery of the fwd-looking camera is ™
better than that from Mission 1102, The fwd-looking
imagery provides better imagery than the aft-looking
record."

"MIP - 115."
NOTE: This is the highest MIP rating ever given to
a CORONZ system.

5.1.2 MMission 1104-2

"The best imagery of the fwd-looking camera
record is comparable to that of Mission 1104-1."

. Nc MIP assigned.

5.2 O0AX Sumrmary

The summary of the PI ratings for Mission 1104 was
as follows:

Good 18%
Fair 48%
Poor 34%

This compares with the ratings for J-1 as follows:

Average Best

J-1 J-1
Good 13¢ 21%
Fair 50% 51%

Poor 37% 28%

HOTE: Based on the PI ratings, 1104 can be judged to be
not as good as the best J-1 (1044), and slightly better
than the average J-1's. Further, Mission 1104 would be
judged to be not as good as Mission 1102,
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5.3 PET Report

"The overall image quality. of Mission 1104 is the
best yet obtained from the CORONA system.

"The best of the forward camera record is rated as
being very good; the best of the aft camera photography
is also good but not as good as that of the forward."

NOTE: The best mobil CORN target ever observed on a

CORONA mission was also seen on 1104, being read at five
feet.

5.4 Synopsis -

Here, again, there is a disagreement between the PI's
and the technical analysis of quality. The technical
judgment that this was the best CORONA mission ever flown
is not justified by the PI ratings. This, too,is ex-
plainable, however, in that the PI's later reported to
the PET team that: .

"The overall cloud cover estimate of 20% fails
- to reflect the percentage of cloud cover or degrading
atmospherics in the prime tarcet areas.

"There is generally a high incidence of cloud
cover in the areas of intellicence interest.”
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6.0 MISSION 1105 {(CR-5)

6.1 ‘= Mission 1105-1]

"The forward panoramic camera imagery is degraded in
varying degrees throughout the mission. The degradation
is in the form of a variable out-of-focus condition com-
pounded by image smear. The focus is generally poor and ™
is variable within a frame as well as between frames.
Image sharpness varies significantly across the minor
axis of the film as well as along the major axis, however,
the pattern of degradation varies between frames. The
image smear is always present for approximately six inches
at the beginning and end of most frames as well as ran-
domly within a frame. The direction of smear varies from
one area of degradation to the next. The smear is not con-
fined to along and/or across track directions. The only
consistent pattern seems to be that the supply side (half)
of a frame is less degraded than the take-up side. It
also appears that the better imagery usually occurs along
the binary edge of the format vice the time-track edge.
This pattern, however, is not consistent; the reverse is
‘soretimes true. The degree of image quality variability
within a frame is such that an observer may expect to see
engine nacelles on an .aircraft at one location on a frame
while he is unable to distinguish the outline of an air-
craft at ancther location within the same frame in a simi-
lar format nosition. The deg¢radation does not appear to
be associated with 'hardware focus' or with uncompensatad
image smear but rather it appears that the film (UTB) did
not maintain a stable position during scan/exposure.

"The quality of the aft camera photography is generally
similar to that of the fwd. The imagery displays a general
out-of-focus condition and like the forward camera photog-
raphy, has areas of image smear."

"MIP - 100."

6.2 OAK Summarv

The summary of the PI ratings for Mission 1105-1 is
as follows:

Good 41%
Fair 33%
Poor 26%
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Based on these ratings, this would be judged the best
CORONA mission ever, being significantly better than any
previous mission. '

6.3 PET Reoort

The PET for this mission has not yet convened. How-_
ever, the camera contractor (Itek) has made the followin
statement from their analysis of the imagery made i

"After viewing many passes of 1105-1, it be-
came aprarent that the photography is of varying
quality. These variations occurred predominantly
throughout the central portion of many formats and
consisted of two abnormal effects unlike any pre-
vious flights. One variation aovmears to be a bubble
while the other shows an 'o0il canning' effect
(snapping in and out durinc the exposure) on the
bubble. The bubble places the film in varying nlanes
of focus while the oil canning introduces multi-
directional motion. These effects, occurring simul-
tanecusly, produce smear and defocus in local areas.

"No systematic pattern has been identified
(with reference to padss or frazme number) while some
frames are considered to be free of these distur-
bances.

"It is believed that these disturbances oc-
curred on both cameras but was readily detectable due
to the high nerformance lens of the forward camera
which has high sensitivity to film plane changes."

The NPIC statement to COMIREX on 21 Noverber 1968
is quoted below:

"On balance, NPIC bzlieves that use of the
Kii-4B with ultra thin base (UTB) film in Mission
1106 would be more productive from the point of view
of intelligence than use of the KH-4A with standard
thin base film. This recommendation applies only to
Mission 1106 and is based on the assumntion that
degradation of the imageryv is not likely to exceed
that on 1105-1. This opinion seems justified in
view of the added coverage provided by use of the
UTB film.
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"While the photography of Mission 1105-~1 is
generally out-of-focus and displays areas of image
smear, the best of the mission is comparable to the
best of Mission 1102, However, there is a limited
amount of imagery of such high quality.

"Since the KH~4 is a search system, the added
coverage contributed by the use of UTB film in some
degree outweighs the disadvantages inherent in loss
of image detail. However, in the longer view, it is
of the utmost importance that the full potential of
the system be realized so as to enhance further the
intelligence productivity of future missions.”

—

6.4 Svynoosis

There is, again, significant differences in opinien
between the technical evaluation and the PI's on quallty
Although a difference of the magnitude indicated is diffi-
cult to explain, the following points may be vertinent.

1. Again, it should be emphasized that the
technical evaluation is judging overall mission per-
formance, whereas the PI summaries presented here
are for only thé Prioritv 1 targets, a very small
percentage of the total mission take. %here perfor-
mance is extremelv variable, it is highly llke;j
that some targets will be covered with cood gualitvy
photogranhy.

2. Atmospherics obviously nlay a significant
role in the PI ratings, whereas the PET tries to
assess camera (or system) performance only. This
mission was apparently quite free of degrading at-
mospherics (which is a classical occurrence for a
full mission), which the PI's always prefer.

3. This mission had a lower average altitude
than most past CORONA missions. Thls, of course,
produces 1arcer scale which the PI's, again, always
like, even when a svstem malfunction occurs. A good
examn>le was !lission 1006, which has hlstorlcally been
thougnt of as one of the best CORONA missions ever.
This feeling persists even though the system was in-
jected too low (% 80 mi.), and produced an average
IMC mismatch of 15%
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7.0 SUMMARY

A summary table (TAB A) of the quality ratings is at-
tached. The difficulties of rating system performance are
obvious. It is interesting to compare how the J-3 systems
would be rated (relative to each other) on the basis of the
three reporting techniques.

NPIC —
ORDER G PET PI's
1l (Best) 1104 (MiIP 115) 1104 1105-1
2 1102 (MIP 100) 1102 1102
3 1105 (MIP 100) 1103 1104
4 1103 (MIP 95) 1105¢f * 1101

5 1101 (MIP 95) 1101 1103

What is of primarv concern is the occurrence of signifi-
cant differences Letween the technical assessments and the PI
assessments., There are several factors which can explain
thls, some of which have been noted. There ‘is, however, one
remaining point that is pertinent.

The technical assessments (PET and NPIC) are aimed at
Judging the guality »rimarily from a technical point of view;
that is, how well did the system perform vis-a-vis what it
should have done. The technical assessments do not attemnt to
make any Judgnents of lntelllgence utility. In a sirilar
manner, the PI's judge mission quality not based on camera
perforrance per se, but on the basis of how well the mission
fulfilled intelligence requirements.

In this context, it is not incongruous (nor necessarily
even pertinent) that the PI's judged Mission 1105-1 as ex-
cellent, whereas the technical judgments indicated severe
anomalies. :

* The ranking of these three is somewhat arbitrarv since the
PET does not assign anv quality number.
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An analogy is, perhaps, useful., The camera system on
Mission 1101 was out-of-focus. Yet this fact was not dramat-
ically reflected in the PI assessments. This does not mean,
of course, that all efforts should not be expended to improve
focus. In like manner, there is consistent technical agree-
ment that the film (S0-380} in Mission 1105-1 was not lying
flat {(nor stationary) during exposure. This is an undesirable
systen anomaly. Irregardless of PI ratings, it must be cor-
rected. —

The history of UTB testing with the J-3 system (see TAB
B) is revolete with occurrences of failures--film pulling out
of rails, mistracking causing system shut-down and severe
focus problems. These are only a few of the difficulties that
have been encountered with UTB. There is by no means an over-
wielming history of success in UTB testing with the J-3 camera;
in fact, the opposite is true.

The decision to cancel the December 1106 Mission was the
correct one. Three items remain as fact:

1. The history of UTB testlng with the J-3 system
is replete with failures.

2. Mission 1105-1 did exhibit image gquality vari-
ability greater than is normal, or than is expected.
This quality variation is due to the film not lying flat
nor still in the rails.

3. TFailures are still being exrerienced in system
testing of UTB, even with later versions {(i.e. CR-10}.
With the history of failures attendant to UTB testing and
our lack of understanding of all the problems involved,
our confidence is low that UTB on CR-6 would have been
trouble-free. TAB B notes that the most prevalent failure
with UTB has been failure to transport a full load. A
failure such as this, in flight, could be catastrophic.
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