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~PAPISON CJF FHESNEL ZONE PLATES AND UNIFOIML) REDUNDANTARRhYS

E. E. Fenimo!m, T. H. Cannon, and L. L. Miller
Unive.%ity of Califo!wia, Loa Almos ScivnLIFlc Laboratory

LOS Almmcm, NwwthliCO 875W

P(x,y) = S(x,y)~A(x,y) (1)

ia the recordd picturu W!WVI ● Is th~ cor?mlation opwato?.
R(x, y~ on,:

In orch!r to obtain the roconat?uctd objvrt,
%l!!codu# by correlating with the decoding PmcLion, G, thu:. in,

il(x,y) ■ P(x,y)~G(x,y) = S(JI.y)-(A(X,y)mG(a,y)) (:)

In order fo? R(x,y) to bv Lhw original sourcu, A-G Hho,lld bv a dclL.i r-lnction.
Several pa{ra ~r As and tis havlJ b,~.:n su~cnlud. ..?P, ca?iust mggus:iuns wad bc”.!d on L!V! i%sn~!lun~! 0: ‘

sine function. Thr Frumul ainu runcLiol, (FF) in durind am

FF c ain12 (X2 + y2)/R121 (3)

~~

.. . .

I
IllIll!,

FIu. 1. This nhous how thu Fror.nwl rmction wan modiriml
by prmctical considoratlons Lo rcws t!w Frcnnvl zone platti
●parturu. Thusu modifications advwrfiI!ly arkwd thu HTF.
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0 if nln[2Sfx2 + y2J/1112] < 0 (4)

or X2+ Y2> Rq2

lLul_LL*_ii=.ruuuln
U(I,J) H(X,Y) A(X,Y)

L...

Figm 2. Thin ahous how ● runction with the aeparatlons or t.hn unlTormly rodwuiant ●rray in modifiud to Com a
praotical aperture. This has littlv erfect on the ~F.

tho convolution or a swarm pinholv with a function [U(i,j)] which is a ngt or dnlta functionn whose aWara-
tlona rollou the URA patte?n. Although the Fouri(l~ &ransfom of U(i,j) can be shown to Dg flat, the practical
•~urt[lro will not hnvu a rlat Fourinr teannrorm.

A 41 by 43 URA up,f?lurc wa.. aamplnd at. 512 by 512 locations tnd then Fourier transformed. F@ire 3 ahowm
● one-diwonslonal SILCY thmmh thu rwulting MTP. Except for ~hu DC to-, the ourve haa thu mime wxpectud
(sin X)lZ nhaPe as ror an indivlduml pinhole Or thu aarJ SiZH ua4 in the ap’lrtum. fiis 19nd:J tO the ~PQr-
tmt oonclualon that thu URA aperf.ur’l h:ln the same spatial fruquency reaponae aa a ainglo pinholo. Although
the apat~al ruaolution is the samu, Lhu SNH can be much bettmr duw to thu larger collecting arua.

The*(A) can bu um.!d to dtittmin-! thu ayatum H’IF incl:bding tho effacta of t%! ducoder, G. In cod”fi nper-
tura imuging thura a.e tuo YW1Jri31 clanaea Or G, LnlWISJ ror coppalatim and thone fO? inWJ?SU r ltO?i~.

*
Hou-

wer, in the caao or thu URA, t.hu corrulatlon typo decoder ~a Idwntlcal to thu invwae filter. Tho original
baaia for the atatumnt la thu fact that balancu correlation’ with the URA (i.e. 0(x,Y) 9 2 A(x,Y) - 1) Uivwa

.,,
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