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| ThiS document is presented as the Monthly

Status Report under Contract to the U. S.

‘The report period represented herein covers the
period 1 March through 31 March 1970.
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PROGRAM STATUS SUMMARY
Scheduled Percentage of Completion

Actual Percentage this Date

The Ecoordinator and electronic test

supervisor are presently atzpreparing for the

optical testing.

A meeting was held on March 9 with

regarding the image analysis system and

acceptance test procedures. A tentative schedule for

acceptance testing is week of April 13, 1970,
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TASK 11

STAGE DRIVES

Scheduled percentage of completion 100%

Actual percentage this date 96%

Further investigation into the étage drives has
uncovered a problem.with the printed circuit motor, specifically
the brush holders' inability to firmly hold the brushes against
side forces created by the armature. |
t An Inland motor was tried in place of the P.C.
|
; motor to prove this point, The Inland motor is a lower speed
motor and to compensate for this, the threadless leadscrew nut

will have to be rebuilt to create a greater pitch to maintain the

' stage speed.
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The above rework is in process now on one

axis.
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Tasks 16, 17 & 18

VIEWING OPTICS, VIEWING ILLUMINATION,
RETICLE PROJECTOR and ILLUMINATION

Scheduled percentage of completion 97%

Actual percentage this date : 96%

ThE coordinator tozand his electronics

test supervisor are presently at engaged in preliminary

work in preparation for the acceptance tests of the optical assembly.

Tests are scheduled to begin on April 3, 1970.

Progress Report for February 1970 appears

as Appe_ndix I.

% e
T16. 17 & 18 -1
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Task 22

INTERFEROMEVTER ASSEMBLY

Scheduled percentage of completion 100%

Actual percentage this date 75%

A new interferometer p.c. board has been tested
using the photo field effect transistor in a follower configuratio_n.
This, together with increased gain in the line driver, appears
quite satisfactory. Alignment of the'Y axis interferometer has
been started and is now adequate for partiai tests of the Y axis

under computer control.

c ’ T22 -1 '
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Task 24

IMAGE ANALYSIS SYSTEM

Scheduled percentage of completion : 95%

Actual percentage this date 95%

A meeting was held With personnel at on STAT

March9th. Present from STAT .

;
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The test plan was reviewed i.n detail and STAT

changes were made to reflect the tests requiredz As part STAT |
STAT

of the revised tést plan is required to provide additional

calibrated photography and test in greater detail the critical
parameters of the equipment.

The test of the completed system is scheduled to
begin 'during the week of April, l3fh and is dependent on the

availability of the calibrated test photography.

T24 - 1
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Task 25

OVERALL SYSTEM LOGIC

Scheduled percentage of completion 85%

Actual percentage this date 90%

The changes referred to in the last report have been
‘'wired and partially introduced into the system with satisfactory

/

D results. Work has been cautious due to the necessity of having
the system performing for program testing.

¥
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TASK 43

COMPUTER PROGRAMMING ‘& SERVICES

Scheduled percentage of completion 95%

Actual percentage this date 57%

The sine-wave, frequency analysis, scheme of
testing was incorporated in the program CRSTOK, and the entire
program was finally made operational. A number of cases were
run - both with the frequency analysis tests and the transient
pull-in tests. It appears that insofar as the program simulates
the optics and the correlator, the method of computation is
basically stable = with the proper set of multiplicative constants
“introduced. At least tentatively, a set of values has been
det-erminéd for these multiplicatiye constants, and it appears
that the same values ma‘y Work over the whole range of optical
,settings - a surprising conclusion. These results are sufficiently
encouraging that priority for this type of testing has been greatly
downgraded, and the tests discontinuéd - at least for the time |
being.

Because of the complexity of the computer-
corfela}tor system for controlling the optics, a number of quite
drastic simplifying assumptions were necessary in order to
formulate a practical scheme for the sine-wave testing. The

image analysis system (correlator) compares two nearly similar

T43 - 1
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~images and outputs four analog signals which represent four
respects in which the two images differ from one another:
X-scale factor, X-skew faétor, Y-scale factor, and Y-skew
factor. The computer translates these four signals into
commands for controlling the four basic elements of each optical
projection system: magnification, anamorphic ratio, image
rotation, and anamorph rotation. As a result the optical elements -
should move in such directions as to make the two scale factors
approach the value one and the two skew factors approach the
value zero. Thus the optics-computer-correlator combination
may be looked on as constituting four infer—linked negative

feedback loops.

The computational scheme is based on an
algebraically "exact" solution of thé first order projection
equations for the optical system. The solution i_s not computed
directly, however, but is first differentiated and then integrated.
The differentiation is done analytically, but the integration is

/ !
done digitally by the computer. Thus the net effect should be
o

3 I 1 1

that the integration cancels the differentiation, except possibly
for some additive constants, and the results should be substantially
the same as would be obtained by direct computation.* Consequently

it seems reasonable to assume that if there were no crosstalk between

*The purpose in performing differentiation and integration
is to separate the computations into a background portion
and a foreground portion.

T43 - 2
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the four output signals from the correlator then the four inter-
related feédback loops should be separable at the points of
driving the optical elements. This was one of the basic assump-
tions in setting up the sine-wave method for testing the compu-
tational scheme, |

Appendix Iﬁ shows a listing of the program CRSTOK
with its subroutines STATIC, OPSET, OPCOMP, and MONITR.
CRSTOK éhd OPCOMP contain the computational scheme which is
used in the Stéreocomparator. STATIC and theétaterﬁeﬁts in
CRSTOK from the top of page 2 down to statement 50 (CONTINUE)
simulate the correlator. OPSET simulates the projection optics
and provides for teletype input‘of initial settings for thie simulatéd
obtics,. MONITR provides for operator interface via the teletype.

Statement #120 in MONITR provides the driving

signals for the sine-wave tests. This statement is the analytical

" equivalent of opening the four feedback loops at the driving points

for the optical elements. Were these feedback loops not opened
then XSI (], 2) Wouldvbe the settings of the slave optical elements:
anambrph ratio, magnification, image eration, and anamorpn
rotatibn.‘. With statement #120, XSI (J, 2) become the driven values
of these same optical settings and XSS (J) are the cbrresponding
response values for the optical settings after going around the
feedback ioops to just ahead of where the loops are broken.

BETA (J) are feedback factors which can be adjusted to control the

degree of opening the feedback loops: BETA = 0 corresponds to no

T43 - 3
l
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feedback, or the loop completely open; BETA = 1 corresponds to
100% feedback or the loop completely closed; and intermediate

values of BETA correspond to the feedback loop being partly open.

the respective loops and (ANGL) is the angular frequency. XSD(])
are the d-c value.s about whicﬁ the sinusoidal fluctuations take
place, |

'Appendix IVa shows a small sampling of slightly

over thirty such sine-wave tests which were run. The remainder

D
D AMPL (J) are the amplitudes of the sinusoidal driving functions in

of the curves are not inclﬁded since they are all virtually identical
to one or another of the curves which are included. The very great
similarity of curves obtained for different optical settings was a
surprising feature of the tests, and ultimately led to the con-
clusion that one or more ofl the assumptions underlying this method
of testing must be invalid. Consequently the sine-wave scheme of
testing was discontinued and the transient pull-in scheme was
taken up instead. The latter scheme will be discussed‘ later, but
first a little ' more should be said about the results of the sine-

wave tests.

here came about as a result of a realization that the portion of the
computer program which computes the optics settings corresponding
to particular correlator signals was possibly unstable as originally

designed. The original scheme was hence modified by introducing

GAINFR (K) into statement 30 of OPCOMP, where previously the

' ‘ T43 - 4

D ’ ' The computer program tests which are being reported
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fixéd value one had existed implicitly. This modification then
;raised the problem of determining optimum values for GAINFR (K),
and it seemed likely that the optimum values would be (non-
constant) func%;ions of the optical settings. Hence arose the need
to determine the nature of.these functions. The sine-wave type
of testing was intended to be a systematic way of handling the
very large number of different cases which occuf; Thus
GAINTR (K), (K =1, 2, 3, 4), is thought of as being like a gain
control‘ by which the loop gaih of each of the four feedback loops
can be set. Linear feedback theory gives some wéll known
criteria for examining curves of open loop gain and phase shift
versus frequency and juaging what the closed loop performance
is apt to be.

Figures 1 through 4 are four curves selected from
a large number of tests intended to show the ‘_effects of varyingl
anambrphic ratio and the two rotation angles while maintaining
magnification constant - at the \}alue 12. The results turned out
to be that the effects were negligible. Figure 1 i‘s highly typical
of all the tests in this series except those presented as
Figures 2, 3, and 4. The latter are the cases which varied most

from all the rest. Even the variation among these extreme cases

is not enough to be of any significance. The theory behind tests

of this type says that the thing to look at is the phase shift at
the frequency at which loop gain passes through zero db. In these

curves zero db gain occurs at about 1.6 radians/sec. and the

Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010018-1
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phase shift at this frequency is 110 degrees. Since 110 degrees

is considerably less than the danger value. - 180° - it appears

- that the GAINFR for the magnification channel might be made

slightly, but not much, larger than the value .05 at which the
tests were run. The surprising indication of this series of tests
is that the optimurm value of GAINFR for the magmficat;on channel
(at least at the value 12X) does not éppear to be effected by the
optical settings for the other three channels.

Figure 5 is typical of the curves run in the second
series of tests - similar to the first series - but with the magnifi-
cation held at the value 60X. All the curves in this series turned
out to be nearly identical. Although this series included a sﬁaller
number of individual cases that the first series; the results again
indicated that the optimum value of GAINFR for the magnification

channel does not appear to be effected by settings in the other

’three channels. Furthermore the indication seems tb be that the

optimum value for 60X is not appreciably different from that for

12X - another surprising result.
Figures 6 through 9 are curves obtained in the third
and last series of sine-wave tests. This series was run to check

the dawning suspicion that the sine-wave tests, at least as being

. run, weren't accomplishing the purpose for which they were

intended. This series was one with the optical settings held
constant, but with GAINFR for the magnification channel varied
directly. Since GAINFR .is one of the factors making up the loop

gain, linear feedback theory says the various gain curves in this

T43 - 6

Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010018-1



D Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010018-1

series sho.uld be similar in shape, to one énother, but shifted
parallel to themselves, when GAII‘\IFR is véried. Comparing the
curves obtained shows that they shift, qualitatively, in the right
direction, but, quantitatively, by an amount which is much too

small. Thus a change in GAINFR by a factor of 10 should produce

s L

a 20 db. vertical-shift in the loop gain curves. Figures 6 and 9
have over a 10/1 factor in GAINFR but show a shift of well under
10 db. Figures 8 and 9 should show a shift of 6 db. but have
virtually none at all., Thus it seems that the vefy mu.ch simplified
assumptions underlying this particular method of testing are of
guestionable validity and any.conclusions which might be drawn
from them would hence also be gquestionable. Thus the sine-wave v
t method of testing was not proving to be a short path to o‘ptimumb_
values for GAINFR. Rather than trying to perfect this method of
testing, the simpler, but seemingly less systematic, transient
pull-in scheme of testing was returned to.
The transient pull-in scheme of testing had been
'tried earlier, but was somewhat unsuccessful due to the large

number of individual cases and the long time required for typing

the results of each case - as originally set up. Read-out
problems of earlier versions of the program CRSTOK were solved
only after the part of the program dealing with teletype output

was broken out into a separate subroutine - MONITR.* Several

*See Task 43 of Status Report (Job 342) for January 1970.

R OLE O3 3 C3 C3 O CF CF C3 O3 OO CF O3 C3 Ca/0d CR O3 O
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revisions of MONITR finally resulted in the present version,
which givés the operator complete control of how much or how
little data is typed out, and with flexibility to change the
amount during the coarse of a particular run. It is somewhat
coincidental that this same version of MONITR also incorporates
the sine-wave scheme of testing.

| A key factor in reducing the amount of data which
must be typed out, however, was devising a criterion by which
the'computer could "recognize" an "end point" for a particular
run. It then became necessary only to type out final values at
the end of each run, th;xs eliminating the time consuming process
of typing intermediate values throughout the progress of each
test. An operator can, however, specify additional type-out |
to verify that any particular run is really valid.

Appendix IVb is a tabulatiqr. of the "'end—point"
values obtained from a number of ‘indi\(idual runs. In each test
the first three lines, XSI({1), XSI (2)9' ahd GAINFR, are inputs to
the program - typed by the operator. The last‘two lines,

XSi(2), and N are final values for the particular run - typed

by the computer. XSI (1) and XSI (2) stand for master and slave
optical settings; anamorph ratio, magnification, image rotation,
and anamorph rotation. GAINFR are the same parameters,
discussed previously, for which optimum values are being
sought. N is the number of iterations which the program makes
in order to arrivé at the program determined "end point" of the

particular run. Thus, in this scheme of testing, the values of

T43-8
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GAINFR are strictly trial and error operator inputs. The value
criterion for any pafti‘cular set of GAINFR are the accuracy with
which line 4 approaches line 1 and the smallness of N. A rough
idea of the significance of a particular value of N may be
obtained .by‘ dividing the value by 30 and considering the result
to be the time, in seconds, for the Stereocomparator to "pull—in"
from the optical settings given in lines 1 and 2. It should be
remembered, howéver, .that this mathematical model of the optics
and correlator is probably a pretty poor representation of the
Steresocomparator hardware.

The cases which have been run to date, and shown
in Appendix IVb, afe not an exhaustive coverage of the pos sible
optical settings, but are a pretty good sampling over the possible
range-of settings. The indications are that the same values of
GAINFR are fairly satisfactory over the whole range - which was not
expected to be the case. At any rate there does not seem to be
much doubt that suitable values can be found. Conséquenﬂy ,
priory for running these tests has been down graded to thevextent
that such tests are not pfesently being run, but may be resumed
when the computer is in less demand.

In conclusion, there is probably some value in
speculating as to why the sine-wave testing did not go as.
expected - even though there are no plans for trying to perfect

the method. A likely possibility is that the assumption of

separability of the four inter-related feedback loops is not

T43 - 9
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valid. Under this assumption the tests wére run with the
values for BETA set to l,oﬁ the thrée channels being treated
as inactive in each particular test. This was thought to be
‘the condition most like that which would exist in the
Stereocémparator. Apparently, however, the four feedback
loops are so closely linked together that these values of
BETA exerted a strong influence on the channel being tested
(magnification in the cases which were run). It may be that
lo‘w'er values of BETA on the "inactive" channels would have
resulted in the tested channel behaving more nearly as

expected. Tests with low values of BETA on all channels

would require careful interpretation however. Thus it may be

'] that the sine-wave method of testing would be alright for a

single' feedback loop, but is not very useful for a set of inter-

linked feedback loops.

STAT

Applicable sections of progress

report for the period of Feb. 16 to Feb. 28 areincluded as

Appendex II of this report.

T43 - 10
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& During the month of Februgry,‘our efforts have been essentially
- _ . o
TJ devoted to the adjustments on the reticle branch.
{
FW
- As it has been mentionned in our January Report, it has been
i . . : : :
'Lt found that the optical field was too large in certain cases of magnification
A ) B .
M and anamorph ratio and that it cannot fit with the afocal reducer 1/50 X.
L -
?7' AAfirstiafocal-i X system has been designed and mounted on the
L ] . : S
n 10 ratio zoom of the reticle branch. This experiment has shown that it was
; _ :
L) necessary to make a second change, consequently a new divergent optical
TW element has been placed in the afocal -1 X but the performances.was still
(. R : _ .
:FT’ insufficient. Then a third experiment has been made using a divergent
jLJ _element in two:parts,'one of this lens had a non polished surface of which
‘fj the purpose was to enlarge the field of the optical rays coming from the
., 'edge of the:spot.

1]

‘LJ The systémfhas been ’rejéctéd by becaﬁse the quality of
:FﬁA the spof was spoiled by the.non polished surface which was in the pléne :
- of an ihtermediate image. '
L o _
rj T'A thié time we.gre dbing'g finé1 experiment with a fourth lens.
r
L
L
[ Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010018-1
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Some others changes has been made on the reticle branch :
= the reticle illumination has been entirely redesigned. -

.- the obgectlve lens of 200 mm focal lenght whlch 1s located in. the

afocal reducer 1 /50 X has been remade. '

: S
Because of th:Ls changes and exper:.ments the beginmng of acceptance ,

tests w:.ll be oni the 25th of March.; S SRS STATJ

Declassmed in Part Sanltlzed Copy Approved for'ReIease 2012/08/29 CIA RDP79BOO873A001300010018 1



— [ C—Cj rCc3 O o g o Ccd g /a3 g i

1 0 T3 3 3

Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010018-1

Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010018-1

II “ddv




" Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010018-1

[ R L

M
=

R .

- . MONTHLY PROGRESS REPORT

A .

. February 1970 o - o
- y _

-

mi . This technical report is fqr the period February 16 to February 28,

- 1970. The report is prépared according to  STAT
rj Specification number DB1001 (as modified). | o | STAT |
= 1. During March, the real time background (under the control

{j of TMAT) will be updafed and integrated with a arivef such J

A h | " that test cases éan‘ be run in preparation for acceptance tests

= Also,‘ the moment the stages become 6per§ble, the rea_d/comijf;and

z‘ ’ “ R routines wiii bé mated with the hardware. If this goes 'well},f;

- | _' o the ‘tir'ne tic and _fidpcial inph.t routlir;és wvill_ be thoroughly unit-

- | tested. T | o

™ ' '

™ 2. At this time it"appears that is intensively vstudying the :E o . WSTAT
: | corr.elator {esponse. A change in the program may result froni-.'.' R

N this work. If this happehs, may submit a request;f L STAT
f“ : ’ . for change—oi;scoﬁe, depending or‘x'vthe magnitude of the cha'ri:g-é .  a

- 3. There are no pending unresolved contractual problems.

: 4, S has been verbally assured thaf at least one stagv‘ef.v_- K STAT
j would be working (i.e. its position can be reqa, and it canAbe o
& o | commanded to Vnew.viﬁosi‘tions) By I/\/{afch 23, 1970. : ' |

"~ Declassified in Part - Sanitized Copy Approved fo.r Release 2012/08/29 X CIA-RDP79BOO873AOO13000ﬁ 0018-1
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{i_

g3

5. No c_hanges or agreements have been made requiring approval

of the contracting officer.

6. Since returning to ‘has encountered extraordinary STAT

difficulty with the computer hardware (particularly the punch) and

with certain vital utility routines, written and STAT

supplied to us under the terms of our contract. We feel STAT .

that these matters must be resolved before we can effectively

carry out the terms of this contract.

3 03
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" Appendix IIT
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c.3.

;uahounm CRSTOK 7 /7o"~’4’"" i R R
" COMION XSI(4,2), XKMI (2 2,2)4 XMKI(Z 2 2), xxxxzcz 2y R

o

. COMMON DLTAAB(Z,2), XPS(4), XSS(4); DTHI ¢4), DTH3(4), SRR
(COMION: XST(4), XKM(2,2), XSDC4), GAINFRC(4), PI, Ny IGAINf“¢“;'Wj.'}j
JIMENSION ABCD(4), TMPL(2,2), TMP2(Z,2). S RN

EQUIVALENCE (ABCD(4),D), (DXL, TMP2CI, 1)) . e
EQUIVALENCE (DXS(1), THPl(l DY e e

| - REAL MAG , T Sy
D T TBLIAASU 10 el e T i T e e
7 DLIAABCL,2)= 8.3 Y AP JERRT
S P TDLTAALCE, )= 0.0 ) LA : - A
f{:.-"” - uL;AAH(a,&)i Lad g e . : W
ST N Pz 3014159265, v U e e . o
UL AKV= AL Ju(“XP(PI)) o g o
E T ITAGE ¥ o
N oo o 1GAIN=. B L 3
w1 D05 JIl, A »
CUW0 5 K=l,4- ;

3
N

Q RN - e S
- . T - ety .

.'__‘
B

5 PxSL(J, K)' U )
... DO low NL=1,60 :
L CALL SSWICH(I,I)'»
YDO T J=1, S .
. DO-T K=1, z e T RN
ETIF CILERLLY CORR(J K)“'DLTAAB( » K)
- T CONTINUE - ERRE
GALL OPSET(XST, x51 N)
CALL MONITR -+ - .,
- J0 310 I= 1,:.. B L
.~ TRACE 51, CI, ss, c3,
- SMLAT XbI(l,I) RREE

3 03

g MDY B

CMAGE XSI(2,D) . L
TR, XSIC3,1) . = g
D" . - THe= = X514, ISR e AR L o
Yo U TH3E O THL +2, ﬁ*THc S e nl >
P ob= . SINCTHLY - 7ol AR -
E o - _C1: : COSC THL) ‘.‘:._.‘ ‘, , ,_j‘-'f. :
Y, 83z T SINCTA3) L ~;;f;i'“ et
. C3z . COSCTH3) . o7 7 v ol
[}' e ALE D45% CSHLA + Li 5 KMAG - , D
o ALT B.5%(SMLA =1, BY*MAG - | I
rno A= AL#CL. + A2%C3 =~ - i,u':ﬁv A
o (S !

Bz =AlxSl 4+ AZ%S3 %-‘L'ﬁfjw

DUC= CALASL ARSI v L oo R S0

LoT o ALRCL S AZRC3 e L ke Eoar T E et
KKALCL, 1, D02 A 0 e e

LCRKMICZ, b, DE € T o R e T

L DTHTE ARD = BRCT T L e
XKLL, 1, D=, J/JTNT{4‘¢‘ﬂ T L h A SRR P

L RMKIC e, I s = B/DTNT T T T T e

S

‘ O XNKICE, 1, DE -C/DTNT L T
'_' 30 OXGKICE,2, D= A/DINT . o0 b o

L3500 4o Jzl,u o ,.';, ;“_ﬁz B e S
L 4u =l,2 - S a.--f\: . SRR
Ej' CUIE LA XK, Kyz" XKMI<J,K 2) S ‘
o XRLKECD, 102 Jed * - : . BN ,%..4“ SN
n 50 40 Lzl,e - - - : o ‘ =
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COuMON CORR(E,2), STTC(Z,2), PXSL(4A,4), DXLCA),. DXSCA) PR NS

" EQUIVALENCE (ABCDC1):,A), C(ABCD(2),B)Y (ABCD(S)“C) .,.p"f SRR T L

CLXKMICL,2, 1) 2hE T e T e TR T e

LRRMICe 2, Y D e T \\ B SIRSEEIIRA

[
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3
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]
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I
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=rC

Dec
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‘TUndATION OF". CORR. NEY J;T?f‘F;"
f-fICA L blATIC(xKlKZ STTC) AR
VNS VRN S ] . T
C D0 S K=lye L Tl R R
-.COn= anKa(J K) + STTC(J KY ; o
. COREz CORRCJyK) + 2. 5185*CORJ"~ ”g: ':‘ s
CIF (de R RY COR-.aIGN(AINT(ABS(COREg T

s

o<ﬁcﬂh!.rwﬁcwg e

]
i
J
D
0.
lo
i
i
i
i
i
-
16
i
B
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o000 o0,

aixbl(l,a>f SA .
CASTCLY = SA

-';JJ )L. )\-1, :
‘,PKaL(l K)= ,u @
G0 To .

I (Je NE. KD -COR=. SJGN(AINT(ABS(CORE)*l@@ E + ﬂ 5)/1@% d CORL)
VCOKn(J, K)= COR "+ v .. _ e G o
CONTINUE -

f WUIMBER 2 sxun ONLY. ,1;.-;

~InACp PKSL, ITAG -

-Jlr (7T.4T.5, nE-v) GO ro 55
«OITAGE L e T

IF (llAu.Lu.ﬂ) GO TO Gﬂ

STF CADSCKSTIC4,2)) s GTaP17340) x51<4,g)- XS1(4'2) S PL T U
~,1r CABSCXS r<«>>.er P1/2.2) xsr<4>~~xs:<4> PI L "gr R

5600y (CORE = 148)) + 1@ '”" ‘”;iﬂ?fxbf;;;

1? N Nc.l) GO TO 9@

AXE2: + . Bk%k2 + c**z + D**z
2.uxJTNT P .
CA=-D)Y%%2 +. (B+C)**2
CA+DY®RRE T+ - <B—C)**2
CRAXFS '
r4/r2

o "

”mvrnwﬂrn
-3 (XTI N \ S

"

SAT lew . »,T',3i?,ﬁﬂf.

XSIC4ya)z (ATANZCB+C, A-D)
XsTC4)= (ALAV4(B+C A-D)
ITAG: ITAG + | -

XSI(S 2))/2
XST(S))/Z 9

u

Laz.aan(ru)/FZ‘

CUSAT Bl A B2 o T e e
= .'.d%Bl/El.a R S UL P T
i ' " ) o0 .: \ .‘ :
“\ ' 'I:.:- 1' | o K
’ i i Co ‘
' A
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c B Sl
c ‘ | v
- C T P e
_ Tf‘ BexFS%(A=DYI/Fd .
‘ SR e BokFax (A+D)/F3 : U
B UUz. BZ%Fa*(B=C)/F3 i . . " N
- Us A“'*rS*(J+C)/F5 Aég’ ) R
- Cc., - S T SRS
L PASL<1 1= A%V, + IT TToe DU N 2
g iibeL<1,a)— SkV '+ UL U +7CxW. AT
T PXSLOL, 3T CHRV = UL U ABRW : o
CPRSLUL,A)E 0kV - TT + Tie A*wjx - S
! C. . ' '
; © 740 EWz SQRTC(FE/2 .o)/SA) '
i g Flz ZouxeikSA - N
L cores l‘(../(c. ..')*H*SA) ETEAE
~ . C'_"_ ~ - . .. " ..“
] R i 273 K=1,4 , l s
L= - 5-K l
g »4 F3= ADCJ(L)/FI " S
L CIF <k._Q.a .ox.,K EQ 3>\Fs-;, IR
T 12 szr<2,n>- F3. = F&*PXSLCI‘K)'. AT
TG AT

s T = <u—c>/F5,, ‘”,
Lo DTRLECA) = DTHLCL), e - o
U DTAl(3) T CARDY/FS o

: orn1<4>-'vurd1<5>flrit” R
T 'Ir (AT ATi5 . BE=T) GO TQ 78 ST e
O 16 65077 K=1,4- NIRRT ey it
LT7 DTA3CK) = DTHICK) 4;1?***frf - G k
I o B ?f‘”‘fu gnihe et S
C -... D , l-',
g IR (I[Au.LQ.D) G0 TO 785 . R

T Ir (ITAG GT d), ITAG"Q A.‘.j‘
U185 DTHB(4) = (3+C>/F4j-,1,.~
CuTE )= DT (A ¢

s S I RO e R e N v I v O T e M S R s O s By s o
(@]

co T UTH3CRY = CA=DY/F4 d b '
SR umo(é)- UIHS(Z) R -
[ , SN N i
—_— D0 BL Kl 4 S o "
- T PKSL(3, D DTHI(K) R AT AT el L
.) éj'8®:PxSL(45Kx- (DTH3C(K) = DTHl(K))/Z 9ol : S SR
M0 99 DO 92 J=1, 2 - <f~t;;ﬂr : ﬁ;x N
Lo ot w00 92 K=, . ""fji~r&i='¢£ﬂ" .
-9 LHPL(J,K)‘ CORR(J,K) = DLTAABCJ, i) " .-
M U093 J=1,2 LT T . *
L 00 93 K=1,2 ' :

CTHP= (K, J) = X 0 *'.fi R O
S 00 93 L= 1 T ' R """'~:~gf§;x L
193 "TAPLCK, J)-IMP;(K B+ TMPLC, L)*XKM(L,K) A

Efj-

\) LT,

C.

. Sei LQJIVALhNCLS R AR SRR ”l“fo”\f‘ff"'.
CALL OPCuOMP | - .

OOO

7‘.

¢
iy
P
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IF
o IF

CIF
IR
va
Ir
XoT
ud

O
‘0
—

XST
50
CoN
GdJd

- ki

[ ce AL
N . Ny s \
. . N . . 1
. .
- , - . ¢
.. LI . ]
v / o N
. AR .
N e e
) A RN
‘-I ’

(XSTC1) LT, .-
(XSTC(1). 6T,
(XSTCZ) (LT,

l 9) . XST(l):‘.-
C2.0) XST(1)= ¢
12) ). XST(”)’*IB.M,

l.ﬁ
2ol

(XST(2) s aT.2080, .&) XST(2):=202.0.

1oy L.-o,

(XSTCLY . b[
(L=
[J 99l

(L)=z XST(L) =
[0 532

I

To 1 .

R e T

-efNo OF J9

B . . ~ ':-,\- o : o

Yy
T
< \ \
[ v
t N '
- / 0 et
v
" e
- L
t VL *
DA "
L .
\r
' { e
-
. .
. ’ . L
o (
CANN .
t
. ‘
N ~ :
N \
[
“ \
i
.
~ " v
‘. .
v )
:
N
|
t
'
'
N A\
.
P
' ’

-PI) GO ‘TO 992
XSICL) + 2.0%PI

Ir (XSTC(L) LE.+PI) GO TO_IED
2e D*PI

)
.
\.',‘ i,
'
3
LV \, ‘
Wt
s
i
1 .
. (. .
el
C e
; .
.
‘.
Y.
ol
SV
N
o T
.
N
»
'
‘
‘Y
'
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S -.:;.e.m‘ourma bfATIC (XKlKa SlIC):.
S f ;‘ VARG TON. ~<x1}<3< '2),.. TTL( ?),

x JLTAASCE : : ;
“v ie UATA UL IAA)(I,I) DLTAA}‘(Z z> DLTAAB(I

-
L) . . |.
N .
o P ,
= TNy o
& B e
. " ’ . .
. . .
— L s S )
4 . . P . v
k ~ tr b o~ - - N
] P . s S
‘ ' N _'\,A'-‘ ;

Nofg 7O
{‘.)['/;(2,2‘,,\4)’, TMPI (2 2) Tr']PZ(t-,( ) 4

225 DLTAAB(Z 1>/ R ':';.‘-;-,;_j:‘:.f“'

S FOWIA T (1D H I\IPUT COL.F(A))
CEIRMAT (LD H,. CINPOTY COE"'(B))

NI
IR w3

O O
K o
g

i ; EDRMAT (15 h - INPUT COEFCCY) S,
A Sw. FURMAT CLSH; TNP UT‘LO‘k(u)T' e O
in L Gok FOmAT (AFL5,6) T - ‘
T CCALLTSSWTICHCL, Iy 7 T - . )
oo s ao ;J(lw,lub),l-- : K ST
Ao 1o ERTTECL, )au> S AL ' .
L Lo REAUCE, - S
Y LS Muill..(l 3L.u) I SO AL L T L . .'.-"'i:
A REAU(L, 62E) ¢(C q (1,3,2),1~4;";' VAN ]
b LT MRITECL,54ARY T T e T . .
L neAull, 668) (CCOEFC], J 5) 1 1 2) J L‘a) i, ‘
; . 'UAII‘(I 5649) o o 25 2
e N READCL OJJ)((CO&P(I J 4) 1 1,@) J 1 ?)' i 0
. U oW \-1,~2 S £ " ‘( ; \ R o
BT, K028 s en T . SR ¢
v 30 THPLOY ,n)’KKlKZ(J K) ULTAAB(J K) Lo ;
{ ... U0 34 h-i,z; et :~_;_3“ :
" GO 34 L=1,2 " u‘_,

-
-

R .,[TL(I s '\D-QITL(I K)+COEF(1 L, K)*TMPI (l'-',; :O-COEF(Z .L KRy* TMPI((. L) R
U84 STHC(E, K= STTCCZ A)+CJLr(1,_,K+ yxTHPlCl ,‘)+CO""(2,1,K+?) T T
ER S 1?1(4.,, R : R O

. - ‘ .. ’ u \)D '\—l [} L‘ o “’4 " .:l;!--':_;»’" . ) -' ;', “ ) / e B ‘ v’“ '.‘ ' ’ . ID:A.’ " )
A N T RS D RS S S P S, AT L
' 35 blxb(n,L)-of[L(K L)*'MPL(K L) iy %
e Tuny . T e A '
7 1u.a 20, T e . A o R \, NP 0 '
e )\- K7L S / L . ) ', A
XK= K W SRR ‘ T
. ,_.m-331u<xxx*xx> . . i
".u.) N bu_wu OF Jos. , '. y .

..,luU Ol JU}J‘ L o \

* ’ ’ L
2 .
.. . .y
I3
-~
-

"
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e . . .. L L S O o . Ve e e, o, s
N N . Lo S AP L LT e P
A LW .. K (SRR oL ,\vu‘Ac\ Say. R o gt K

| S
! .20k
YY)

D
D:

e

L

.. COMMON DUML(E4), XPS(4), DUM?(SB)
CCDIMENSTON. XSIC4,2), XST(4) ™

““wKI[L (l ))U)

PIz 3. 1~1>940)’.\
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T I T e T e T, e

\. e o L H..'
oUonOUlINL OPSET(YST, XSI, LN

FonmAT C(I15H ~ IWNPUT- XSI(l))
FOriiAT (13H-  INPUT: Xol(a))
" FORMAT C4F1v.6) '"j‘: "
LQLL‘JSITCH(I,I) A
W) T0 (ld,cd) I . ‘

.wnlfu (1,569) " el '
ReAU (1Y 6Uu) (‘(SI(J l) J l 4)

READ (1,80) . (XbI(J 2) J 1,4>i

Wz -1 oy
. [ _" e

“UJ 1D

K=,

KQI(K

' 7[i";AQr<“>-
[] ' ﬁ'f15 KPSCRIT Yaw

2)

°u

E
i
F
ik

3;,

LALL
a0, 1o
wit I Th
. READ
oo 597
Twpl =

uu‘JfCt((Z I) ’
(Jd Au) I
i, 550)

o, 6uo) (KSI(J 2),

'\1,‘1". ~

GBI = KSICK, Y ‘,'

d l 4)

L-

CIE
44»Ir
SIF

@

59 X

(I\.L[ \))

(G0 IO 45

¢(tieloLTe=PI) - TﬂPl"TMPl
(TPl ¢ GTo+PI). TPz TWPI-

A s35(TMPL)4 GT. +PI) GO TO 44h»-"

= XPS(R)

A;«rg

\’C)- Xbl(}\,Z) +
K= EL9BIHTIPL +

o LR X510 ,2) JLTel WD)

U241 6XTHPE +,.1305*TMP1
L4539k TMP2 -

+ >
-2@*?

vSI(l y2) .

1

.

LI (XSIC1,2).6T.2.8),X81C1,2)= 2.
CRIF (K3102,2).LTe18,) XS1(2,2)2 19,
0
(.-

‘UU )) L“ \),q

P
D
D

- I (Kbl(h 2).GT €0 e ) XbI(Z,u)

u.fj}
IF (XSICL,2). GTo-PI) GO T0. ss
YuI(L,a)‘ XSICL, 2)+2 D*PI
w0 {005
IF <x31(L,u> LL.+P1) GO TO 55
CXSICL,e)= xsx(Lf9> =2, A*PI -
GO Ta 55 . , : '
CCONTINUG . S T
IF. (APb(l).-T._.S&SSSSS) XPS(I)-; +3333333

. l\]Lx-

.VG'],,.\/SI(’) 2)*2.U94

TR (XS .

LT.- RLT) XPS(2)=

CIF CKPECE) 45T #.3333333) XPS(I)- + 5533535

~RMLI

I
VJ
- IF

IR
56 " CUN

(X? o(a).uf +K4‘f) XPS(Z

)" +RMLT

58 L-u,

(AHQ(L).,T -2 J94) XPS(L).2

'éz}us&.]ﬂ”'

(x u(l_)o'JT"'
'INUL :
N+ ]

[
G
D
C-.'
§
i
il
i
B

[} PR -
Gﬂ ne bdnd |

Ll

\?-ﬁ-

.LNJ or . JOJA

. \

7R
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e QUaHJUTIvE OPCOMP«v £7C90M 5
3 ,:CJm1J\ AS1C4 2), XKIMI(2,242). " o e “
- C Ol Ui COLK(&, )y SIIC<2,2), PXSL(4 4;, DXL<4), DXS(A)

- ;**Jlmunulu& ABCOCAY," THPI(Z2,2),  TIP2(2,2) :'y;,
i“v'ﬁ:.auu1qu;nca CASCUCIY, A)y  CABCD(2) B), (ABLD(S) C)
Tt EQUIVALEHCE (ABCLC4A)y D)yt CDXLCT) , AR&(l,l)) e :
T CEQUIVALENCE <ux°(1> TqDl(l 1)y st
Vo DuE FOrAAT (ISR IJde-uAIMrh) R
T8 Fonlial C4Fld. 4Ly -
C8B 5 eFIAMAT CLed PXbL" 4F1¢ 6)‘”
Yo L LE CIGAING NEWD) - GO TO °u \ .
PR ")VI\\:\I.I’ (1,\»)1)) PXSL
wEaITE (L, Dud) .
‘nc.Au'(l,uJJ) GQI"H‘K AV
) . LJAIA\— 1 CE ' ’_ ,\\\" R
}; ZZVuJAuu S L
ST XSO, 2y = XSSy
S0 s REL, Al T T e
'SURKST(Jl=,}ST(J)S+}PXSL(J}KI*GAINERQK?%QKEQK
e RATIRN T N I T T ‘

1 : R P
. .~""u-' ° LY .
N Yoot v
.

il L gme

Lo OF JOu.

-~

Comaon OLTAAB(2,2),, XPSCA), XSS(4)y DTHI (43, DTH3C4) ' = '*‘}.T:QFV]T,f
CUMIDN XSTC4), XKICZ,2), XSDC4Y, GALNFRC4) PI, IGAIN S

A o~ s At o . . -
: i NG o 05 IR MR A
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1 €Y1150

1259

| © 15
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. 0t

A .

\ R

N

SUBROUTINE MONITR zaAzZ/¢7o_"' o SRR e Co L
COMMON XSIC4,2), XKMI(2,2,2), xMK1(2 2 2). xx1x2<2 2) L

COMMON CORR(2,2), STTC(Z,2), PXSL(4,4), DXLC4), DXSC4) L e
COMMON DLTAAB(Z,2), XPSCA), XSS(4), DTHI(AY, DTH3(4) ... .

- COMMON XST(4), XKM(Z 2), XSD(4), GAINFR(A), PI, N, IGAIN

INTEGER RDCOD(4), RDCD . o v

" DIMENSION ABCD(4), AMAGCA4),. AMP2(4), AMPLCA), BETACA), . -~ .
~ 1DBG(4), TMPI(2,2), TMP2(2,2), PHIC4), PSIC4), Yl(4), Y2(4), e

508
550

. 609

- 659
700
150

- 'gpe.
850

900
1202
.. 1850
1120
1110
1120

1269
1279

1300

- 1358
1360

2Y3C4), Ya(d),: Y5(4)

EQUIVALENCE (ABCD(1),A), (ABCD(2),B), (ABCD(S) )
EQUIVALENCE (ABCDC4),D), (DXL(1), TMPZ(! 1)) L
EQUIVALENCE (DXS(1)., TMPl(l 1) L Co e e
MODD(MI,M2)= Ml = (ML7M2yxM2 CL : ‘{'f:.-~.7 ' I
FORMAT (TH ‘N= ,147/7). : K AR T
FORMAT (12H . XPS= ,4F12,6/) N

FORMAT C12H. = XSIC1)=z ,4F12,6/Y . . .. - o 0 .- e
FORMAT (12H = XSI(2)= ,4F12.,67/). . - . o 70 ' O
FORMAT C12H - XK1K2z J4F12,8/) & - - 7 0 o o
FORMAT (12H =~ CORR= ,4F12.6/7) ;_~f;z,.¢fy: -

FORMAT (12H _ ; . DXLz 4sz 6/) ‘

FORMAT (12H XST=, ’ 4F12.6/7)
FORMAT (12H. PXSL'.,4F12 6) ‘,33£
FORMAT C(12H ", XAVE= ,4F12.6) ..
FORMAT (12H .. . DBG:~,4F12.6) 2
FORMAT (12H .. . PHIz ,4F12.6)
FORMAT C(12H (' INAMP= ,4F12,.6) "
FORMAT (12H .- PSI= 4F12 s//) o
FORMAT (12H ©  OMEGA= ,.Flz 6)
FORMAT C(15H .~  INPUT RDCOD)
FORMAT C(15H - - INPUT AMPL)
FORMAT (15H - INPUT BETA)  .'0 ' /ni ooiidl o o
FORMAT C15H - . . INPUT NS) = . liliiooe ot o
FORMAT C4118) - ‘ Ce T e T T
FORMAT (4F18.6) R T IR LI KAUE S R
FORMAT- CI5) -~ - . R R A )
CALL ‘SSWICH(3,IRy -~ 7™ Sl .

IF CIGAIN.NE, ) « ANDs IR.EQ.2) GO TO 18 '~ i - il
WRITE (1,1200) = = P IR DA AREE

CREAD €1,1388) RDCOD -~ - = e it ot

WRITE €1,125@) - - /.0 0 o
READ (1,1358) AMPL -~ i
WRITE (1,1268) o e
READ (1,1350) BETA & S R L T S
1CO0= MODDCRDCODC!), Wy T
NSz B - - . co T e e N T e T

. Ez 2, 7182818 S I L

"~ WRITE (1, 1272)

19

READ (1,1368) NS, . 4 o Lo AT
NSz NS = | _ T (R AU S
Nz @ A T P

DO 15 J'l 4 S ",_: . L o E ._-‘, ’ . '
IF (IGAIN EQ.8) xSD(J)" XSI(J,Z) PR e -
XSS(J) = XSI1C¢J,2) - e
~NM= MODD(N,62) . T

JT 4 I P
IF (NMJEQ.1) J= 2 | | :

IF (NM,GTe.! .AND. MODD(N.5).EQ.,1) J= 3
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DO 11 K= 1,2 T . “_4,>_H_}_ “\,.,“ ,a.u. e
po 11 L= 1,2 - IR R AN
1F (K.EQ.L AND. (CORR(K L) LT E 7 .OR.‘CORR(K L) GT.! 4))
i o 1 RDCD= RDCOD(I) ‘
IR (KeNE.L o AND, ABSCCORR(K,L)Y. GT.0.33 m)cn- RDCODCL) ~
B IF (CORR(K,L) NE.DLTAAB(K,L) .AND. N LE.Gﬂﬁ .OR.QICOD.NE 2) '
"1G0 TO 112, ' : . v , Ry
ll CONTINUE ‘ _;‘ o jk; RS _»t -
IF (N,LTo1) GO TO 112 ~‘~  B R Ao
_ ‘RDCD= RDCOD(1) " . _f'*'; s
-+ . LAST= LAST+ 1 .- - i T e L
--112 1F (RDCD.LT.48) GO TO 50 .j:,v;a.p“; oy e e
{1 - ~ - WRITE (1,5008) N "“' T AN A e S T e
- .. IF (RDCD.LT.ID@GZ) GO TO 12
WRITE (1,600) (XSI(J,I), J-l 4)
. RDCD= RDCD - 10000
"12. IF (RDCD.LT. 40080) GO TO 14
: WRITE (1,650) (XSI(J, 2), J-l 4)

i

- RDCD= RDCD - '400@
.~ © 14 IF (RDCD.LT, 2888) GO TO 16 .
. WRITE (1,558) XPS |
.. RDCD= RDCD ~ . 2000 - I
.'16 IF (RDCD.LT. 1888) GO TO 18
" WRITE (1,756) CORR L

RDCD= RDCD - ' 1000 L

400) GO 10 20

B - s LN S
: :

18 IF (RDCD.LT,
- WRITE (1,780) XKIK2 g
RDCD= RDCD = 480" e T :
.~ 2@ IF (RDCD.LT, 200) GO:TO- 22":;g
~ WRITE (1,808) DXL Yy
- RDCD= RDCD - 200 % e
= .22 IF (RDCD.LT. 128> GO TO 24*&;
* WRITE (1,850) XST . .~ 7 e 0070
.. - RDCDz RDCD = 188 - N
© 24 IF (RDCD,LT. . 48) GO TO 58 " . .
. ‘WRITE (1,920) PXSL R T
"~ ... RDCD= RDCD - . 48 = > AP RI AT
1- -~ . 5@ IF (ICOD.NE.,®) GO TO i@@ R
- IF (LAST.GE.2) PAUSE
" .. ‘. RETURN : ' jﬂ;g Lgf-;v~%i;;rwn-§?f'5
{100 IF (NS,EQ.0) N= ' ‘ ' R A O Lo

(NS.EQ.!

©¥) LNTH=

6 '
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[ LWRITE (1,508) N T e Lo
| = 0 ¢ IF (N.GT.B) GO T0 110 ot ,:\'-f:;u;;,;:'_“vg SR
. NS= NS + 1 ‘ S PR ’
| DoBS Jm 1,4 R
- ' . I~. .,, Yl(d): g.g ,' ) . - . - T N . o o R
oo oY2UdIE 848 o N
Y YE(E 0.0 e ;.
S YACDYE BB . T e e )
o 1B5 Y5 = Q. L T '
| . 7 IF (NS.EQ. 1) LNTHz €880 ... ~. . » .. - .l
L. IF (NS.EQ. 2) LNTHz 3@08 . < v
"L IF (NS,EQ. 3) LNTHz 1588 '~ .- "
N . IF (NS.EQ. 4) LNTHz 600
@ IF (NS.EQ. 5) LNTHz 300
) IF (NS.EQ. 6) LNTHz 150
. IF (NS.EQ. ) LNTHz 60
. IF (NS.EQ. 8) LNTHz 30
~IF (NS.EQ, 9) LNTHz 15



v . s . S R
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‘;["4 c < e o . " - i .

.C LT ~ T l _ e "‘:x‘": Ty T T . '
i 7 AL= LNTH N R

.. - OMEGA= 68@. ﬁ*PI/AL SN
1. 112 AN= N ;;guv~- i
" ANGLz AN*OMEGA/SG a A T i .
o . DO 120 J= 1,4 < : R ; : S

~ 120 XSI(J,2)= XSDCJ) AMPL(J)*SIN(ANGL) + BETA(J)*(XSS(J) -

| 1XSDCSY) . i N o

- . DO13@ J= L,4 0T b e e e
! XS= XSSC/AL B T R SRR SR

IF (N,LT,300) RETURN ':1 ;?, | ';yu;;j 3f'g;ﬂ_ai ,*:: . ' }'3?"

Y1 (= Yl(J)

e y2(d s

R YO

"YA(D =
Yo (=

Y2(J)
Y3CJ)
Y4(D)
Y5(d

XS

2. ﬂ*XS*SIN(ANGL)?»'--‘: ;
2.0%XSkCOSCANGL)Y = =0 ..,
2.0%xXIxSINCANGL) =, "
2,0%xXI*COSCANGL) '~/

XSICL,2) /AL e T

+4++ 4+ 4+

IF (N.LT. Sﬂﬂ
:'ﬂ . z -] ' ) .
i DO 140 J= 1,4 L
L AMP= * SQRT ( YAC J)*x2. + Y5(J)**2)‘f'x,,_mf;
© ot AMP2CJ)= AMP LA

LNTH) RETURN

IF (AMAGCJ) ,EQ.B.8) AMAG(D= 1.0 . vtt?;fn ;:a St
. DBG(J)z 20.0%ALOGIACAMAGCI/AMPY T, " GRS
CPHICJ) = 1808.8%CATAN2CY3C( ), Y2(J)) -'PSI(J) - PI)/PI o
| PSICJ)= 188.@%PSICH/PI . oo oty
_ . WRITE (1,1158) OMEGA | R ‘“f}q_'fhﬂx,_Ji#; .
- WRITE (1,658) XSS . T
! WRITE (1,1@80) Yl T T A R
WRITE (1,10850) DBG AU A U
© WRITE C1,1188) PHI I T LN |
WRITE (1,111@) AMPZ2 .~ 7 ety TR
. . WRITE (1,1120) PSI  © - =, 75t o
S IF (NS.GE.11) PAUSE oy sl e

. ,.', PSI(J)" ATANZ(Y‘S(J) YAC D)) _ =
- w © o AMAG(J) = SQRT( Y2(J) **2 + Y3( J)**z)

. END \ a .‘ N o \ g . E ‘/; . )
| $peiegmamn B I Gl s
CEND'OF JOB . . T e X P
.|' = N ) " \ ‘_ / )
B S ‘ L
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XSI(1)
XSI1(2)
GAINFR
XSI(2)
N

XSI(1)
XSI(2)
GAINFR
XS1(2)
N

Xs1(1)
XS1(2)
GAINFR
XS1(2)
o

- XSI(1)
XS1(2)
GAINFR
XSI(2)
N-

]

Appendix IVp (

TRANSIENT PULL-IN TESTS

Anamorph Magni- Image
Ratio fication Rotation
1.3 40. 1.0
1.24 32. 0.8
.10 .35 .35
1.322 . 40.084 1.009
342
1.3 40. 1.0
1.24 . 48. 0.8
.10 , .35 .35
1.313 ©40.461 ©1.009
138
1.3 80. - 1.0
1.24 64. 0.8
.10 .35 .35
1.322 80.168 : 1.009
342 |
1.3 80. 1.0
1.24 86. 0.8
.10 .35 .35
1.313 80.923 1.008
138 g |
APP-IVb - 1

- Declassified in Part - Sanitized Copy Abproved for Reléase 20;12/08/29 : CIA-RDP79BOO873A001300010018-1

Job 342

Anamorph
Rotation
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.35
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35
0.972

1.0
0.8 | |
.35

0.962

1.0
0.8
.35
0.972

i+ Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010018-1 \



|

L
c
E
h
D
D
s
0
b
1
0
s
0
0
"
]
]
0
i
0
B
-

Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA- RDP79800873A001300010018 1

XS1(1)
XS1(2)
GAINTR
XS1(2)
N .

XSI(1)
XSI(2)
GAINFR

s XSI1{(2)
N

XSI(1)
XS1(2)
GAINFR
XS1(2)
N

XSI(1)
XS1{2)

GAINFR -

XS1(2)
N

XSI(1)
XSI(2)
GAINFR
XSI(2)
N

Anamorph
Ratio

1.3
1.24
.10
1.322
342

1.3
1.24
.10
1.313

13¢5

1.8
1.96
.10
1.769

ee]
o

1.24
.19
1.313
138

1.3
1.24
.05
1.301
264

Magni-
fication

120,
9¢€.

.35
120.254

129.
144,
.35
121.355

160.
192.

.35

161.846

60.
48.
.35
58.575
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Image
Rotation

0.8

" .35

1.099

1.0

.35
1.099

[
o O

.35
1.014

1.009

1.0
0.3
.35
J.990

Anamorph
Rotation

1.0
0.6
.35
J.3¢€e2

1.9
J.8

35
0.972 .

1.0
0.8
.35
1.9315

1.0
0.8
.35
0.972

1.0
0.8
.35
1.014

Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA- RDP79BOO873A001300010018 1



[0 0 £0 C0 00 [0 0 0 OO 0 0 0 0 0 £ OO 0 0 0a

D Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001 30_0010018-1

hi

XSI(1)
XSI(2)
GAINTFR
XS1(2)
N

XSI(1)
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GAINFR
XS1(2)
N

XSI(1)
XSI(2)
GAINFR
XS1(2)
N

XSI(1)

XS1(2)

GAINFR

XSI(2)
N

1

Anamorph
Ratio

1.3
1.24
.10
1.322
342

1.3
0.306
.05
1.317
114

1.3
1.36
.10
1.321
125

1.5
1.4
.05
1.505
127

1.5
1.4
.10

1 1.442

143

Magni-
fication

60.
48 .
.35
60.127

160,
48,

.35,
60.260

48.
35
58.474

60.

48,

.35

58.518

60.
48.
.35
60.785
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Image
Rotation

1.0
0.8
.35
1.009

1.0
0.8
.35
1.007

O e
@ ©

1.002

1.0
0.8
.35
0.993

1.0
0.8
.35
1.004

Anamorph
Rotation

1.0
0.8
.35
0.962 -

1.0

0.8

.35
0.964

1.0
0.8
.35
1.033

1.0
0.8
.35
1.003

1.0
0.8
.35
1.015
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XSI(1)
XSI1(2)
GAINFR
XSI(2)
N

XSI(1)
XSI1(2)
GAINFR
XSI1(2)
N

XSI(2)
GAINFR
XS1(2)
N

XSI1(1)
XS1(2)
GAINFR
XSI1(2)
N

XSI(1)
XSI1(2)
GAINFR
XSI1(2)

2

y
C
]
]
0
)
8
8
8 XS1(1)
0
8
0
"
0
o
0
0

al
Dv
C
"

Anamorph

Ratio

1.5
1.6
.05
1.475
120

1.5
1.6
.10
1.502
149

1.8
1.64
.05
1.787
86

1.8
1.64
.10
1.773
95

1.8
1.96
.05
1.823
87

Magni-
fication

60.
48.
.35
59.678

60.
48 .
.35
61.276

60.
48.
.35
61.525

60.
48,
.35
59.819

60.365
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Image

Rotation

1.0
0.8
.35 .
1,014

1.0
0.8
.35
1.011

1.0
0.8
.35
0.998

1.0
0.8
.35

1.012.

1.0
0.8
.35
1.007

Anamorph
Rotation

1.0
0.8
.35
1.030

1.0
0.8
.35
0.994

1.0
0.8
.35
0.986

1.0
0.8
.35
1.012

1.0
0.8
.35
0.981
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i Anamorph Magni- Image Anamorph
Ratio fication Rotation Rotation
i XSI1(1) 1.3 160. 1.0 1.0
- - XSI1(2) 1.24 128.. 0.8 0.8
GAINFR .10 .35 .35 .35
i Qut of correlation N =239 - 246
XSI{(2) 1.278 157.496 3.999 J.962

N 318

APP-IVb - & .
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