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The 8 = 2?7 holes of FIg. 3a have heen carefully lecated
50 that its autccorrelatlen parvers (FIx. sa eme
reduadact. That ls, while the cegtral peax, £~ = 0,
has Intecslty ¥ correspecding to the cwerlagpirg of all
¥ toles from two auperidpcsed arrays, nou-certral locas
ticna of a(r™) have at zest intessity I corTespondizng
To at mest coe hole from each of the siperizpesed armg
gverlagping at a given displazezest r™ (Fig. Za).
In ccutrast o this array, the regularl

spaced array of Tiz. & having the sa=e mnter of
holes has & 2igoly redimzant autcesrrelaticz fatterm

(Figs. ab a=d ). The cemtral peax still kas in-
tensicy W azd the total aount of backgrewmd fa grill

the sze, B(3-1), but far whiy arpay a muoder af haoles
tave owverlapped slnultaseacaly glvics 3 locallzed and
nl.a:;vzly hl,gh Inteasizy contrihution ta the [mage
backgrawnd., The randm array (Flg. <), havirg o hales
distribyted rasfmly cver the sme area as ths previcus
2rrays, has an auToesrrelatics partern (Figs. Ge a=d Ic)
sinilar me that of the nog-meutdant array, Lin backe
growmd peaks Scwever scoetizes being lamger
For caopariscn, the fresuel zone plate code?d apecture
is giwvea in Fig. . Its amccorrelztiza Socticn
{Figs. ud gnd 5¢) is characterized by & kigh retio (0.5
of background intensity te cemiral peak intessity dus
to the high total trensmissicn 3¢ the zowe plate aper-
Twe, 303, cospared withe7d Sor the athker three
apertyres.

Ey its rature the rop-redimdamt pl:.nlamyhzs

S

<c:ea.d:&w7s=_4_=='.be“‘7'l E.
Szaller ncy-redindme arrays (5% 15) ave fairly f.'x:a:.
that is, with nost of the polnts of 2(2”) lyirg withina
circle wvith few wcccupled locaticas icside and czly a

few points lyi:-gk::ulde. Larger armays ere bullt op by

CSopuzes, srars with emaljer cmes a=d psing ~arfous
algeritt=s. The 77 kale pattern csed bere is e for
a";—m‘&da:rm:ﬁlus@::tﬁzx:a:y.
Fesalutics

The lareral resolutien of t=is izazing process
dep ~'s:=v:!~__n:= of the pinhales in The szertore a=d

of the kales in the sask, Iz prectice, the rask koleg
are gzde ooch saaller thaz the gpertuTe bholes =2 inage
rescloticn Is I=preved, o to 2 fastze of two belter
thag if the haoles yere the seme size. The s=aller =ask
!::ugs:u:lc:..,.a:l:ss‘_awfamutheﬁl:i:
the recmmatrustiza process but this just reguines zon

incidszt tighe. In this case, the lateral mﬂ::i:,

excressed in chiect space, is fust thav expected foroa
irgle pintele camera-

Bze+dd

trusted imags intecsicy is a max-
im= Becawce the oask projected oztc the detec:icr plate
From De=mplevely coerlaps the shadowgrax of the polnt
Sorrem. 3t poizes A or 3 the iztessity Is maller
beczose the projected Zask patters iy either s ‘ler o
ls:ge:- giVix:g less c?e:".'l: e ‘.=s of intessity
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otz 1.'. che medizn radics of the
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s we have geex, the Imzge of a sluglis poizt scusce
wsirg =a U-hole coded perture gnd inccheest rece
rusticn bas a cemzral intersity N correspending Ta
mtdqa'umdw:‘m'*ze' <
with the I8 hole in the mask for each
Surrousding this image Is backgreund which
uben the coded shadow af the it5 apertive
conbicas with the §22 cask haols (4i). The woral
Zgeat of backgrownd for a pelnr sowce is thus seez
ke B(B-1} a=d the raic cf otal backgres=4 ta sigoel

is
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7. Ceopueer-geoerated Imaging showl
a) TegToid phaccs chiect E} Srxdograz Srow 15-f=le
Coneredmdsnt asrey ©) Image, showisg backgrs:

Backgre=md and statistical cofse for o=
pinkale coded apertuTes ca: ba calcslated al
follewing assmpricons—- (1) The chiezt lies
sizgle Tremsverse place a=d cursists ef
ef gzeal intesrities =y whese og is the
tected gzrca Tay evezty
zperture hales. The poi=c
equilateral trimgular grid with sesaraticn gives
the resolusics lergth &x {Eq. %). & ctriasgslar zrii
is used becasse cur Den-rediTiswr svays ave cmzesad
o su=hoa grid ro make tkem o Tx=past.

(1) Tea aurecsrrelatice
a spike of i:‘.f_'zsirj % si—oooded &
T3 2=2 intemsity 1. ¢, is chosen
sz=e oxober ef haskgroumd polmts,
exzet azvoccrrelation Simotise Eot pe-ked TizE
the trizzgular grid. Thus, the apprexizate
is just a compact -re:-sir_—_ cf the exaer fizerim
{3) The pizbole dizmaters ave
s,,e:x:.; I~e:ue1-_. »:;.es iz

s
=¥

The inage -_&-.;'..w-_u_ iz the deuble process cf

&= e a2d izcRe-est seconsTructics is
22t To the sirgle stes

& comen stale wve expomes
datecter plame (Fig
_izx:‘;-_w.:gr=:'-ec;e:-h_
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Azalysis of L.xae using the autcocoTTwla
u) Sxetch of spprexizarae autscorrelaticn
s 5f 6-kole Scoopeduzie: array e measured in
cctor plaze b) Ghiect poize:, =paced by the

saluzizz, prziected cutu the detector plame

slaze. This bax beex 2me in Fig. & Ass=p-
the chject paints

the saze z3 the spacing cf the asto-
oizts (Tig. Za). “he coavalwcicn is per-
tering the tatica fimctics oo

int and sunizg the resulzs cver toe ¥
The sigmal at  cthe center peinr 0 cf

gezerally wsed iz

a valxz Hon- This sigral is ssperin- scrautat lesa ress
background B ar poict 0 doe tn the orverlmp- The cxded iseTTiTws wmad were Tale
lacien Smericcs S ity lead 222 the arrays verw Sually ateu: az
Thoxe cefghbori-y solres, swek as 1 In Dizmeters of pink=les, 2 1o } ==, very oTes
Fig. B which aww closer than the distacce r,, each shafoys eo the deTestcr ware A% least ) tlmws
o the backgrowd fntessity at 0. Those  ressiztioa ,
whick are farther away than Tye such g3 polat 2, comtnm- The sRaloegrel ITEIRArERIY I3 _;
bute mothimg ta the backgrouid at O since the suto— Tize expoawTe of the sizilicacape wh
correlatica finctiom Is assc=ed tero outside ry. Sicce & y avezs. iz coze
2 gaxizzy of MU-1) palnts ccous In the avtoccrrelation @ wuch deSser in s Thas
fiasticn and therefore lie ulthin the distasce ry of the CaTe 93T e takez Zet To Satury .
:ﬂtral polat we hﬂue the following cped tramspareccy ia placed oo oa 21ffusing cooees as
inng For the fey of 2t the cemter  llimized from behizd, the 1lght sowrce telng a S22

e &ch.- = whether the astuval m=—ter af srojecter. The viewlog sorees 13 placed aveut x metar
rainis B is greater tham B(%-1) cr oot eswsatress. The omk, almism ‘el pe
mun of the w:‘ apertare med, oy
3= M, I W g 9(3-1)
()]
3= ¥lE-1), if ¥ > a(3-1)
The baskgrsmd is naximn In the ceater of the inage

of cur :mifom chiect and falls to scme finite valwe o
i3 edzes.
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