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7 Aug 74
TO: SP-6/R. Jacobson
SUBJECT: Visual Edge Matching (VEM)
Dear Jake:

Attached you will find a memo from Jee Martin fo me critiquing the
application of VEM to the GAMBIT Pfogram. Would it be possible

for your personnel to review this memo and advise as to their view~

point concerning VEM's application as an engineering technique foi
GAMBIT? I would like & one page or so response which I would (0)(3)
propose to attach to ‘;.M ema and forward te Liou Neuner

in and back to the SPPF as our overdue response lo their
enthusiastic embrace of VEM as a cornucopia.for all photographic

e (b)(1)
Hs. 6)(3)

Thanks,

CRIGINAL SIGNED BY
£ W. ROBERIS
L. W. ROBERTS I Atch: Memo from|  |to ®)3)
L. Roberts, ddated 1 Aug 74.

Handle Via
%)
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Aftachment #1

- BYG 1974
‘ ‘ . (b)(1)
| b))

Subject: Applicetion of Visual Edge Matching (VEM) as an engineering
analysis Sechnique Tor Cambit. '

To: - Roberts (b)(1)
.. Robe 0)(3)

Reference: AFSPPF fpecial Repert No. 101-1-1862 "Application OF Visual
Edge Match®,

1. Zinge ibvs application to H, VEM hds been ¢ suprested 2o an evaluabion
technique of great prowmise bo the Cambit systems Certain oliims hove
been wade and conclusions resched Ty elements of the reconna ssance
conmuniity which indicete VEM should be adopied by this office Tor
enginearing analysis. An eva luat__on of advantages and disadrantages
to the VEM technique as applied to Gambilt imagery is coutained below.

A Adva Lages:

{1} VEM is ussable in the avea of inherest as well i 4 the
zone of the interior - the only réauiremsnt being the adguds’tion
of naturally sharp edges.

(2) There is no reguirement Tor the display of forwel bargels
as with tribars and log periodic targebs.

L8 . . .
{3) & large semple size may be realized with VEM ms opposed
to acquisitions of fommal displays.

B. Disadvantages:

(1) The choice of the edge to be evaluated by VEM is cxdbical.
The system will nmot vork with edges that are not naturally sharp - this

inclundes runwey edges, many roollines, et¢. If an edge which 1ig nob
% ‘J}ﬂe

gh reselulicn

perfectly sharp is evaluaied, Yhe VIZY i in exrot Ly the ame:

criginal odpz war non pErfect.  This o nore eriticsnl Lo & 1t
systen rathor than & dearch ayebén.

(2) A completely valid calibywibion of VEM to resolution is nok
pessible since the PPg /DB conbractor has no capebility like that of H
Tor Imaging lines, single pass, with an operational unit., This iwplies
that the most promising use of VEM is fodus assessment where g rel ative measure
suffices. Tor this applicabion VEM has béen found in tests to be no
better than the present i,echmque of subjechive avaluation of defocus
récords and is both more time consuming and costly in this application..

{3) The reconnaissance community is rapidly accepbing the

Netional Imagery Interpretabd Lity Reting Secale as an area of interept
Hanﬁle Vla_

u-k . : : .
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WIIRS has the advantages attributed te VEM
'dbov&, nluo the vPry alﬁﬁlflcant advantage of being based uwbon real
intelligence content os evaluated by the photointerpreter,

(4) Evaluation of system performence by VIM i3 impractical
since the technique assigne all depgradation to defocuo. In fact
smear and expogure can contribute equally with defocus Lo image
degradetion. BSince the intent of englneoring evaluatlon iz to
identify and correct for non optimum performance it would be dlfficuli
to raticnalize a performance measure insensitive to all but one
rerfompnce degradar.

(5} Pectory-to-~orbit correlastion would bé impossible with
VEM since factory caiibrabion is mot practical. Thig corvelation is
valudble nob only to ensure the sysbem as flown had the same
capability as eizpected from fachtory bedu, bul also to ensvre that
opergtional resciution predlch13n3 ars reasonable, The labtber is
especially dmportant with Block II softwade vhere targeta bave
upecii‘zed resolubion reguirements.

{6) Preliminary reaulv“ from Project Tricycle indicate that
Gaxbit imapery is not ovﬂrly Jependent upon ogutance {the measuwwe of
the apparent sherpness of an edge). This is also séen in operational
photography where an apparently soft tribar image may yield a high
resolution and an apparently sharp tribar may result in somevhat Lower
resoluticon. Acubancs is the principle upon which Vil4 1s based.

« (7) A previcus VEM report on Gembit applications {ref.)
indicated that off axis performance was a pronising ares for VEM
applications. Since the overiding imags degrader is *mage/sbuﬁct
motion mismatch (smear) and nobt field curvature (defocus), sad
VEM is nobticeably insensitive to smear, this application is
guesticnable.

(8) Another appiication suggested is investigation of
DOL gensitivity {ref.), Currently there ig no data to suggest that
over normal DOI, times experienced operationally there 1s & significsnt
DOL dependence of focus. If, in reality, the effect exists it i3
well within the depth of focus of the system and would not be
perceived by VEM analycis.

2. In summary, engineering evaluation applications of the VEM

techriigue to Gambit missiens do not seem to Till any voids in the

present analysis, but only te complement present technigues. To be
intelligently applied toc Gamntﬁ VEM should offer s sipnificant improvement
over present methsds of eva]uatlon ~ this does not appear to be the

cage. At present this system has numerous eveluabtion tools, some of

vhich provide independent measures of the same parsmetsr. The thrust

in the immediate Tubure is seen as an effort to perfect these

evaluation technigques we have and eliminate redundaricy where possible,

not afopt .another techninpe which offers ne clear oweratloral adyantape.
F fiandle via ()
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