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1. Under a coatraa,ﬁ svhich has been to-runded by the Advanced
Research Projects Agency aad the Central Iatelligeace Agency, the

[ha: developed a resesrch facllity

Tor lovestigating Digital Imege Manipulation {DIM) techaicues. In
aupport or s special project for | | pp/s&r/Plela
Office, this research facility was uzed to demoastrate the feasidility
of applylas Digita: Image Manipulation technijues to & certala class
of opsratiocnal problems, Thiz memorandum dizcuzses thls exercise
wvhich was performed duriag the period 2.1k April 1970, Detsall: of
the experiment:z sre reporied as atiachmwents,

2. The data for thir study originated from two eatirely different
low rezolution, terrestrial collection systems. In one case (attachment
#1) the data waz collected through an optical systew and recorded
directly onto fim, whevreas 1n the other caze (attachment #2) o T.V.
system was used to record the data on vides tape. The date supplied
to EPIC for inmput to the DIN system, was second gemerstion and vas
eatirely on photographic filme, Ia the first case the original nege-
tive (tri-x pan) wae contact printed as & direet positive (L427) and
in the second case, the T.V. data was lmsged on & cathose ray tube and
photographed {film anknovn). Ho further information was supplied.

3. The results of the stuly indiicate that for these collection
syctems, DIM may offer some sssistance with wensuretion ani photolinter-
pretation problems. With each lwage studied, adges were better
defianed and the overall noize level was reduced. Ia practice, tie
better definition would mske it essier 1o deteramine the dimenslons of
the objectz of intere:t, and in the pre.eace Of less noise, proviie
addit onal inzight coaceraing thelr shape.
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4o Tiere were sisnificant 1imitstions encountered in th! exer-
cive, {,@,, insufficient date conceranlns the input, resesrch oriented
hardvare and software, snd an imsge severely degraded by photogrephic
greia structure. A: & conse.uence, the resuli: reported here represent
the state of tre techaslogy as: applled oaly under poor eoatitlons and
¢o not repre-sat rhat woul? be obtained with an operstional zysienm
dezigned Lo sati:.fy operstisnal meede. For thi problem, the applica-
tiocn of image menipulstion technicues wasr analogous ¢5 & mathematiesl
exercise, vhere one is glven sa approzisate solution (the imsze), an?
then re . uired i formulate the prodiem (disgnose the prodlems in the
im&ge ) anc calcuiate & new snswer {(manipulate the {mage). VYith calie
brated input dats, detter results ¢ouls” have veen obtained.

S« DIM cannot effectively functisn sa an lsclated interpretation
tachalioue, out must be trested as an integral part of the oversll
callection aystes, Therefore, the routine applicatiog s DIN tech-
ni,ues to sny operstlional provles will neceszsitate the re-e:amination
a3 esiidvration of ths eolleetion system an: tre development oF
asdified DIM techal.ve: and e uvipment., Tor these partievier problem:,
thiz esy recuire the wmodifieation af the collection system, the usze
vl nev recordin: mmterials snd processing, and the expansisn 577 tre
DIM systest to analyze video ms rell as photographle data,

. Despite the problewe end the limitati-ns emecuntered, th:.s
project buas demoactrated the feasibility of applying DIM techni.ues
to 2a operationsl protlem, he: permitted the translation of theoreti-
cal considerstions inte prectical terss, sad has belped identify
provulem arens, These resui-. bhave impact 03 the DIM program in that
they ere generically relsted to NFIC problems, =nd provide signirficant
perspective »ith respect to the current atate of applied technolopy.
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