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Attached are PHD comments

application of each of the five
tasks comprising phase I of the
T88G Basic Researxch in Precise

by you at the program briefing
on 22 April. PHD has considere

present knowledge, short-range
needs (the next 3-4 years) and
application to on-board instru-
ments. We defer to TSSG the
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Task I - Mensuration of Color Photography

Upén completion of éhe Precise Mensuration Study in Auguét 1970
and the acqguisition of color photovraphy of the ground truth arcas,
PHD will investigate the acculacy of medsuzementa fron color Jmagory
and compare it with the acculacy attalndble from black and white
imagery. Included in PHD's study will be an investigation of ac?uracy

iy B S —

u51nq DP's made from the original coloxr negative: (1) a color DP; (2)

a B&W DP; and (3) DP's made from single layers of the color ON. 1If it
. oL -

"is found that no-significant loss in accuracy is encountered with color

|- s

inagexy then there would be little gained in investigating what could
. ’*\

be done to iuprove the present instruments to neasure color ima agery.
. e

Also the expense of modification would be hard to justify. 1If it is
\W
found that a leszsser accuracy results from wse of color imagery, then

an investigation of optics, light source, etc. would be justified to

deternine what instrument modifications, were necessary to improve

measurenient accuracy.

.In regard to the Hpéc, there nay be a probieh in achieving auto-
corre;ation with color imagery. However, nothing can be done to determine
the existence of-a problem until the HPSC jis operable; which it is not
likely-to'be before Jahuary 1971. As time becomes available on the HPSC

we will study'the effect of color on the auto-correlator system to determine

if corrective measures are necessary.
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Task IX =~ Reticle Study

PHD has not conducted any investigation of reticle design. The
—

Precise Mensuration Study will not throw any light on this subject.

— . 1

The reticle is part of the human pointing operation which is known to

be a significant contributor to measurement eyrror. A change in reticle
————

design might veduce the error due to pointing. A study to determine

e

——

the effcct of reticle design upon accuracy would answer this question.

The cost of replacing the present veticle in the nonocomparators with

one of different design should not beiéxpensive. Hoﬁever, if it was
determined thatrrélocation of the reticle in the qptical train or
equipping the instrument§ with a variety of reticles, easily switched
to accommodate the situation, is required to iﬁprove pointing ability,

such modification would be costly. A significant inprovement would
—— —

have to occur to justify the cost.
T ] .
Reticle design and location was investigated in selection of the

reticle for the HPSC. Conéiderable rework has alread& been nécessary

in fabricating the reticle for the HPSC to meet the épecifications.
Therefore it is not likely that any néw invéstigation would produce
'imp¥0vemeﬁts in the HPSC system that would be egonomicaily or technically

feasible._
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Tagk IIT - pPiln Stability on the Measuring Jnstrument . -

A literature search and study was conducted in 1967 by both

25X1 , in designing the HPSC. It was

> definitcly deternined that.the high intensity light source, parti-
cularly at high magnification, created a serious film stability
problem. How successful ﬁhe eans employed in the HPSC controls
this problem can only be determined when acceptance tests are con-
ducted. Cursory investigation performed under the Precise Mensuration
Study indicates no problem in maintai#ing film stability with the
on-board instruments. Due to the potential of gerious problems stemming

from £ilm instability, a thorough investigation should be made to

P \-
determine whether or not a serious problem exists with cugrent instruments,
even though we do not believe a problem exists.

—— \
' No known study has been made on the effect of heat on stability or

deterioration of color imagery and dry process mgterial. There is not.
Ilikely to be a serious problen in this area with preseﬁt instruments but
there may well be a prbblem with the HPsC. If foundvto be a serious problem
with the HPSC, the cost of modifying the HPSC would be high. Unless color
and dry process f£iln accouhted for a high percentage of our film input,‘

it would probably be advisable to use our current instruments to measure
this type of imagery and limit use of ﬁhe ﬁPSC-to black and white imagery

rather than modify the HPSC.

Q7T
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Task IV -~ Data Readout Control Modules

The present[::jlnodules are 6-7 years old. They are mal-
fqnctioning nore freguently with use, ?equi%ing more maintenance.
Replacement has bean budgeﬁcd for in FY-71 and FY-72. Greater
efficiency through elimination of the need to iepeat measurements
when a malfunction occurs and of instrument down time while nain-
tgnance is performed will result from replacenent by new modules.

PHD recoumends a linited researchAgffort to investigate wﬁat
equipment is commerically available to perform this function., The
investigation should compare relative mérits of each brand, includiné
perférmancc reliability, cost and convenience of controls for operatox

use.

has been tasked by TSSG to design and fabricate one

auxiliary control unit for the|:|module. This unit is to be attachable 25X1

to aIZlcornparator in various locations to determine the most convenient

location for operator use. The unit will duplicate thelZl controls, 25X1

permitting either to be used, at the operator's d:’.;cretion. Cost of this

task is approximately I:l The results of the I:lstudy will 2-5X1
be usefu.l in preparing- specifications for |:|replacernent eqruipment. If 25X1
we are to replace the Dmodules withip the next tv}o years as planned,

it would not be practical to modify the present nodules.

| pora
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Task V- Automatic Pointing

The error introduced by human pointing is known to be a major
source of measurcment error. If a reliable automatic pointing
device could be develoéed ﬁhis source of error might be gfeatly
reduced. Thig wéuld permit more accuxate measufements'and would
be particularly valuable when very high accuracy was reguired.
Application would most likely b; limited to wono-instruments. The
principle of stereo pointing is such that éutomatic pointing methods

are unlikely to be applicable. Automatic pointing instruments de-

veloped to date (i.e., the comparator) have not 25X1

pexformed very successfully. A long development period is likely
before an acceptable device is achieved. When achieved, such a
device is very likely to be complicated, requiring considexable

maintenance.

A contract is being let to to design and bhuilld 25X1

a calibiation.device for the HPSC. The proposed design includes a self-
centering capablility which will eliminate the human element in centering

the retidjle on the marks of a calibrated scale. If this works satisfactorily,
then additional reseaxch might be undextaken to adapt the principle to achieve
self-centering on the edge of an image (line of demarkation between two dif-

- ferent densities).
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Task V-~ Coantinuead

To pursue a study as propoéed in éhe Bésic Research plan does not
offer nuch hope of earl? sﬁccess. It may, however, be a step in
achieving automatic pointing at some distant time. A lengthy research -
effort is expected before success is achieved iﬁ attaining this objective,
wﬁich is a worthwhile‘long—range objective. Achievement of this objective
may well be gindlar to that éxperiencod in auntomatic target recoénition,

which many effoxts by numerous organizations has yet to be achieved.
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