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4 August 1961
25X1

Please Reference: 610

United States Government

25X1

attentton: | |
: Comtracting Officer

a8t Contract 2'!0.
sat Task Opder No, 1
Image Enhancement Program

‘ 25X1

Raforence: Contractor’s Latter 418 Dated 29 December 1860
Dear Mr, [} ¢

Pursu ‘ ubj : ] has
rguant to the requirements under the subject Contract, the Contractor
~ besn :2¢mmpﬁshing continued analyses of the parfomama under *z'gsk %ﬁi
» Ne, 1 end computing estimates to complete. The most racent amlysi: ~
m;a that completion of performance of this task, exclusive of fixed a@,k
will require funds in addition to those presently committed under this Tas
COrder,

mti exp : pport of this
Bubptar « data explicitly defining objective factors in support of
muet; J?c!;gwmded herewith as enclogures, Your attention is directed, in
particular, to the following enclosures:

' Slosur , substantisting Technical

A. Emlozuml-?mgmmﬁtatusand.&ummn”_ A
Data for Mditional Punding mpwwn_tg a revtew of m$
program status and an analysis of both retrospective anc
proapective technical prodfems which affect the completion
of performance under this Tesk Order. :

ot 1 Sy ntiating Data
. Enclosure 2 ~ Contractual and Financial Substantiating D3
’ delineates those factors which must be considered in eietaixéd
in the svaluation of this request by representatives dedicat
to the contract and financial disciplines.
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Cu Enclosure 3 = Cost Summary includes appropriste cost date
” to establish an estimate st completion.

SRR o o Bl it simats 10 Complete includes
. puclosure 4 - Substantistion: Es_timt_& o -
° mmng detad! in suppost of the cost summary.

..  Enclosure 5 - Dalivery Schedule,

ta r > Of jotter has been
e preripad wEtLOT resentation of deta under cover of tht.s‘ _ s be
o iﬁﬁz iﬁﬁéﬁtﬁm logical davelopment of ebiac:t;va data w;ﬂc%; zua;t
g?zémiéawﬁs # is cur goal to present sll data 50 sound conclus t;ﬁ: Ao
be whad tn accordance with thess principles, I have Wﬁh (:maﬁtm'
mma“m sﬁﬁt our Contract and Engineering stafts to represent the P
1 meetings held in Washington, D, C., with your mma«am&ti@a; orthe
in » tﬂim and discussion of this program as well as this reque: ‘d ufic
| M;ﬂfw !zm ﬂ:at the developmental work accomplished objectively “;t " ~
b0 Tton the high probability that the Image Enhencement Device FECITE
m V'wmzmemvmmm itaite new technigques for the achl e
WWW:%?& ¢, but also will concretaly demonstrats grecter {mage enhe

, T f.r genior technical staff, Our sole intent has been, v
- BeTS o O N eiant, constructive, and cortinuous spplication of croativs
work to completa this program in 8 superlof MARRRTE R oy e per-
technical personnel has bmﬁ:#:mn:"igﬁ Wm on o continuous effort and
dar to agswe ' 08 e b A R
o mind gg:: ?fﬁ“f% alleys" that may otherwise ba committed to ‘iﬁ?&
e ormance under this Contract repreaents ressarch and dm‘*ﬁmmmm;
*:ar?f hawﬁg:fmsd s1) roasonable courses, in &WWQM:;% s Task
Y toan . £ vH ntrol, and direct the parformance under this 5855 &
mm@',mmwma. ' : e | nt
e s of the factors discussed in this letter results in & requirement
| ?géﬂ . mﬁ mm‘.ﬁ% faotaes end an extension in deltvery wmuié as defined

25X1
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3 4 August 1961

Jaferonos: 810

- 25X1 -
& is requeasted that an appropriate comtractual amendment be issued against
Teek Onder No. 1 to provide for a revised total estimated cost of | |
and & fixed fea of resulting in an aggrevate totel cost plus fixed
25X1 foe of | | and the requested extension in delivery schedule, In
the ovent sdditiona! information is required, pisase coptact|

25X1
- o Vary truly »ouvs,
25X1 _—
25X1
R )
- Hnniosures
25X1
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- - Enclosure 1
Reference: 610
4 August 1861

ROGRAM STATUS AND SUBSTANTIATING TECHNICAL DATA FOR ADDITIONAL
FUNDING ~ IMACE ENHANCEMENT PROGRAM
Contract No. 25X1

The original proposal for the development and fsbricstion of an operationally
useful Image Enhancement Device envisioned the employment of tachniques
thet analysis and enginsering experience indicated would be feasible. Dut

- such 8 device had never been constructed; prior experience with the devices

‘ and techniques necassary to the achievement of the instrument was thercfore

not aveilable anywhere. In view of the fact that performance under this Task
Crder represents research and development per se, those programming and
plaaning techniques were applied which were necessary to evaluate problems,
effect their solutions, and determins the affect upon the program cost and
delivery. Of course, we have ancountered problems which we did not antici-
pate: and the magnitude of effort and elapsed time required to research and
develop sstisfactory solutions has been, in many instances, difficult to sstab~
iish in objective, concrete terms. We heve consistently pursued our dual
goals of high producibility and efficiency without sacrifices of technical integ-
rity and sdoption of questionable solutions. In achisving the degree of per-
formance sought, the Contractor has found it necessary to deviate c;emidemmy
from specifics in the theoretic technical epproach proposed for the many functions
incorporated within the device. In effect, we felt cbliged to follow untried

- approaches because we are seeking to achieve more enhancement performance
than tried techniques will allow. Wae could have teken the safer approach that
rests on tried techniques: the Government would then receive a device that
accomplishes little more than existing image enhancement devices. The orig~
inal technical proposal did not contemplate the utilization of existing techniques
in accomplishing the image enhancement desired.

Some of the spacific areas in which deviations from the original proposal were.
necegsary, and resulted in unexpected work, were described in our referenced
letter., These concernad the necessity for a rocking mirvor scanning device and
fts sttendant massive framework for mounting, the need for a d.c. stabilized
src lamp scanning light source, and the necossity for a complex photomultiplier
alroult,

Subgequent to the definitization of Supplemental Agreement No. 1 to Task Order
No. 1, we encountered another serious problem in the realization of the approach.
Thie concerned the modulated light source used in the re~forming of the enhanced
image. The original approach simply would not work, in spite of the fact that

the best data available showed it to be well within the workable reange. Accord~
ingly, we studied other approaches: A Kerr cell modulator; a galvanometer

driven modulator {such as is used in scund-on-film recording); and an approach
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peference: 610
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PROGRAM STATUS AND SUBSTANTIATING TECHNICAL DATA FOR ADDITIONAL
FUNDING
[MAGE ENHANCEMENT PROGRAM

based on & moving spot of light on a cathode ray tube, The first apgroach

wag rejected in the study phass) the gecond and third aspproaches were each

subjected to leboratory investigation, BAfter exhaustive investigation and
axparimentation, v committed our design to the third approach since the

- experiments performed indicate that it will be satisfactory in every respect.
This investigative effort was uncontemplated; it could wall be the subject of
a separste program, aince it relates to devices other than image enhancement
instruments, In additionto the above mentioned investigetion of bssic

soproaches, the design and fabrication of the devicas necessary to incorporats
. the selected approach into the enhancement instrument requises considerably
more affort than that asgtimated for the original approach.

2t the present time, all functional elemonts of the instryment, with the éxcep= -
tion of the data block recording device and modulated lght source, have been
desaigned and fabricated, To the extent faasible, each component has been
tested individually prior to its installation in the instrument, The individual

. and mechanical componants are being assemblad to the open framework,
with the electronic compononts on adjacent tables and racks, in our laboratory.
In this manner, trouble~shooting and rde-bugging” of the interopersbility of
the components 18 facilitated. At the present time, the following items are
included in this agsemblage:

Optical Pramework

Collimating Lenses

Arc Lamp

Are Lamp Condensing System

Large Spot Incandescent lamp

large Spot Condensing System _

Plane Mirrors for Polding Scanning Path

mmmmmma oic Mimrors

rooking Mirror gubassembly, including horizontal drive

glow Scan (vertical) Drive

Raster Lens Assembly

Film Teble and Flaten Subassembly

Helf-Inch Rester light Collection System

Small Spot Photomultiplier

Camesa and Film Processor Subassembly

Projector 1lamp, condenser, and Projection gtation Subasgsembly
Rack Mounted Version of Electronic Signal processing Circults
All Raquired Power Supplies

¥ Optics Subasgsembly
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- he Page 3
Referenca: 510
4 August 1961
PROGRAM STATUS AND SUBSTANTIATING TECHNICAL DATA POR ADDITIONAL
FUNDING
IMAGE ENHANCEMENT PROGRAM

The sddition of the following c!mu‘ will be scoomplished during August 19681:

Projector Mirrors and Sereen o
: - Light | and Condensing Lenass |
mwwsﬁ&m% operating volteges tor modulated light souce

\ addition of these items ﬂmwuﬂ;ﬁs&waﬁm@mﬂm ,m'
wﬁ?mﬁabk for test and m‘di&mm». whars yvecuired, du:im sar
and October 1961. Concurrent with this testing, the Mm wiring, .
and covering hoods will be prepered.

The achisvements to date on this program have resulted fram hard, o%TEICN B
he achisveme , of all who have centributed 1o it. Constructio
ot mm&% {excluding installation in the consale) will be
eompleted by the 1 - Septomber, and & concrets demonstration of how
$Wm ation of all the components is echisved.

% the thne. s request for additional funds, we folt that the
28 the time of the Comtmmctor s T intiehod, Howevor, with 50% of the pro-

effort is 1 tast and “"de-bugying” phass. mwmwmmm:
Mamgth?m 1 componants, a mntmumduw:k. during this
latter phase, is expactsc.

resea tatls vam lsed us
: h, ana m.mmwamamusoammm » .
Mm thewwm‘ita will be outstending and the program will mwamé
am.mwmmmmﬁmmmmm ul Image
Enhancement Device.

' , approsch mmmwmmamhmmmmmm
ma’ﬁg::. in tarms of resolution, aree mamm. and speed of oper-
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Reforance: 610
4 rugust 1961

DELIVERY SCHEDULE

tis mwatedt&atﬂwmﬂeﬁmdmafmamﬁtmskmm, 1
be revised in accondance with the following delivery schedule:

1. Completion of Breadbosrd Model 4 ¥March 1961

1z. 1aborstory Service Model 19 November 1961

i A, MMonthly Reports

B Quarterly leports No additional quarterly roports
will be raquired

e Informal Operating Manual 19 Novenber 1961

. Final Raport 3 December 1961
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AT X e
] -cq‘

b. Image Quality Meter. A mmjor problem ares exists with this 1tenm

in that no quantitative standaxrds have ever been estublished
for filme resolution or acuitance. I believe this should be en
1tenm of extreme interest to| | bubt no interest has been

25X1 generated at the working level. Without such standerds, the
machine calibration will be arbitrexry and of prime benefit an

25X1 ly a copparative basis. I suggest s higher level approach  25X1
% to instill interest abt the top echelon. the results of
hich shoul@ then be reflected on a praetleal bssis.
25X1 will propose sone changes to further improve the mechine

n orn of viewing optics, electrical threshold gates and
f41lters, which are not presently specified. Delivery, without
the additional chonges, could be as early as 20 August 196L.

< / Image Enhancement Device. Will be ready for testing ebout 1
September, and dalivery ebout 15 Bovember 1961. The machine ls
presently limited to material of meximum guality of 80 lines

- per millimeter. Thie could be doubled, they say, by non-mejor 25x1
circultry changes and e new leuns. They will propose this, in-
cluding the ppecifications for the new lens. |
will have spent thelr entire| |by 6 August 1961. To get
thom to the 15 November dplivery date will requive apother 22X
overrun 0 the amount of sbout[ | This ls cmused by the gy
axtensive check-out procedures anticipsted. The contracting
officer had not been notified ss of 19 July because they were

‘ 25X1 waiting for me to arrive st the plant.
3 6.
a. Mailtiple Cerrelstor. Still scheduled for delivery about
18 August 1961,

. Edge snd Tine Detector. B5till scheduled for delivery sbout 20
Qotober 1961, BHoth items in febricetion at present, no problems
25X 1 bedng encountered or anticipeted.

25X1 7 Discussed with | | the proposed down-
} wnrd chenge in scope of contract to allow delivery of only the lens design.
‘ They e working on a set of tolerance specifications which I feel should be
a part of the design if it were to be used for menafacture by other than
25X1 | | | This will delay the design by sbout six to eight weeks.
1 No inddcation of additional cost, though some small amcunt may be incurred.
25X1 | - | the lens designers. 25X1

25X1 8, |. Two prototype items are
still. mcheduled for delivery before 1 Beptember 196L1. | ‘ | Will meke
' performence inspectlon about 15 August 1961l. We should get our sensitive ..,
j light meter back from TSD and lend to| |80 that he cen run foot-~
candle tests on the screen. Contrmet for the production items will be
25X1 amended, subsequent to| of the prototype.
25X1 [ w41l work with on yeaflout code ormat for the
i measuring resders and fuymish to] 2 | Projected deliveries:

25X1

25X1
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Physical Size - 5' x 3' x o
Weight - 450 pounds (estimated)
Power - 220 volts, 3 wire, 8 amps.
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