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FBII.  Nonlincrrities in Projcclion R e c o n s t ~ e t w n .  W. f. ALVA. qurncy-mttlliplcrrd cornhinolion of 1Be input s i ~ n ~ l  and a refcr- 
R1,.7; 1. I-.  STONI:STROM. AN[) A. MAcOVSKI. Elrcrrical E I~ .  cncc signal. I<rprrimcntnl rrsulls of system irpmlion are shnum. 
pit trrr i t ,~ Drlnr.. Sro,t/ord Llrlia~crsir~.. h~lrronrl Rrx,.~ 111, Srs~tford. (1 3 min.) 
Cali/. 94303.-The basic data rnluired by a prr%jection rcconstruc. 'Work su~ t>o r t rd  bv the NSF. 
lion systcm arr  lh r  linr ialrprals of thr  function being rccon. 'W. T. R1,od.r. J. Opt. Soc. Am. 64. 546A (1974). 
slrttctrd. T h c x  linr intcrrds must b r  calcukatrd from physical 'W. T. Ithodrs snd J. Y. Flormrr.  J. Opt. Soc. Am. 65. 117RA 

mc;trurcmrntr and will incvi1:~hlv contain crtors and nunlincari- (1975) 

tics. In any practical systrrn thr  nrrnlincarities must b r  small and 
nrry hc described by a power rrrics with a small number of terms. 
We describe thr  artifacts in the final i rc~~nr l ruc led  image causcd 
by nonlincariticr uf this lypr. Thr powcr serius modcl may k 
used tn dcrctibe an important artifact in mudical x-ray projection 
rccnnslruction systcms dur  to ibr use of a broad spcctnrm x-ray 
bc:,m to  mwst3;r thc linr inte?,rals. Wc discurs thr rrlationship nf 
thc varintrs turnrs in the modcl 111 thc physical paramclcrs. Wc 
s l aw  hx,w the rnrdet accurately ptedirts thc artifacts expcrimcn- 
tally obwrvcd in 1hcsr systcms. (13 min.) 

.Abo Varian Alsoe.. Palo Alto. Cllif. 94303. 

I:Bl2. Coherent Optical Adaptive Prntelror.' F. IL.AtiL CAR!.. 
SON. Lrtri:rrriry of Il'oshir~rlor!. S m r r l ~ .  Irbrl~. 98195.-A mhrrem 
optical adaptive processor using diwrctc samplinl: o f  the Wcinrr 
sprc t rus  is dcrrribrd. The discrcte umplins rnodcl can bc llwd 
t o  realize a syslcrn fur rccopniilnF and count in^ hiolopcal cells 
nvcr a rnnpc in s i x  of 0.01 t o  100 rvn. This proccrs is bascd o n  
thc asssn~ption t int  a family of ccllr of distinct morpholopy will 
have a unique Fourier speclwm and the inlensily of the sprctrum 
fro") individual cells is additivc v h r n  thc populatiun is large, ran. 
domly l<ratcd.  and nnnovrrlappiny. intensity m e a ~ r e n ~ c n l s  
trwdc a t  discrcle spatial frcquencics pnrvidc information on the 
nunlbrr of cclls of  cach rypr present. Infcrcnce o f  the counls is 
made throuph a lincar prcdiclion modrl obtained by a lcasl- 
squares regtcssion of thr intensity mcosuremcntr apainsl a set o f  
known counts. If applied to lhc class of spectra for which lhc 
systcm modrl is dcsicncd, the estimation error is equal lo or  bet. 
ter than rquivalent hand counlinq mcthods and is of the u m r  or. 
der as that inhrrent in any icnst-squares regression prOCC5S. 
(13 nnin.) 

.Work supported in part hv the Offlee n l  Naval Research. Cmlr 
430C. and the Nattonal Inrtitutr of G m m l  Medell  Sclencn. 

m13. FrequcncyVdant  Op t io l  Signal Prnxsaing Syatms.* 
1. M. FLOHENCI: ANI) \\'. T. HII0I)FS. School ~ J E l r c N i c d E n -  
pi,~crri,,p. (;rorfio 1,jsrinrrl. of Trrhnolrwy. Arlonro. Go. 30332.- 
In earlirr papcrs.'.' we havr described an astigmatic coherent op- 
tical system for frcquencvvariant spectral analysis of o n c d i m m  
sional sil:nals and a si~mal waveform proccsinp system hascd on 
Illis analyzer. In lhc proccrsin~ system, lhc spectrum of a movinl! 
input sipnal recording produced by thc frequcncy-variant q>ectrtlm 
rnalyzcr war rnirrd at a pl~ntodctcctor with a rcfcrencc wave 
wllow optical frequency was position dcpendcnt. Potential a p  
p1iu;ttinns oi the resulting frequency-depcndcnr heterodyning op 
;ration, such as nonlinear bandwidth comprecsion and expansion. 
were d i ~ u r r e d .  Wc describr herr how lhc artipmalic analyzer al- 
lows a s  to prndtrce both the signal dislribation and thc rclercncc 
distribution with a common optical system, tbercby reducing thc 
anmtrnt of  optics involvcd while retaining most of thc ?cncrality 
of system operation. Two systcm confipralions arc dcscribcd. 
Ihc first using wparatc recordings for thc input signal and a fef-  
crencr signal and the scmnd using a sin@ recording of a fre. 

FBI4. General One-Dimcnshnaf Spae .Vuimt  Coherent Optical 
P ~ o c ~ 0 1 6 . *  KOBVHI J .  Y.&HKS 11. IOIIN I.. WAI.KII1'. 
MARION o. IIA(:LFR. AN[) TIIOMAS F. K R I I . F . ~  Dcpf. rrf 
Elrcrricof Kr~ait,r<,rina. l'<..~or Tcclr lbiversiry, P. 0. Box 4439. 
Ltthhock. Trx. 7VJOY.-Convcntional coherent optical prcmsvlrs 
arc colamonly lrscd lo prrforln linear syae-invariant filtrring op- 
erations. Recrnl efforts havr h.rn conccntratcd on  usin? cohrr- 
cnt processors t o  producr onr-dimensional coordinate distortionr 
Thew may be applied l o  producing frcqucncy-variant spectrum 
umly7.ers' or spatial coordinate distorlionr for u r  in imnpe pro- 

~ ~ 

cersc~rr.' Somc gencral one4itnendonal cohcrent proccrsnrs for 
application t o  s Fidc vitricly uf optical signal procrsinC prohlems 
arc prescntcd. Thr syn rm urcs a ma-k. possibly holopaphically 
recorded. u.lton transmiltancc might rcprcscnl the sprcad func- 
tion of thr  rpacr-vartant operation desircd. Thc onr4immsianal  
input function may br  placrd adjacent t o  this nwsk. Applicrtion 
;Irras include thr cnntputation of sipnal smbipi ty  functions, 
space-variant bhrrrinp, rcnl-timc atttocorrelations, and integral 
lnnsform evaluations. I<spcrimental results will be used l o  i l lu r  
lrate thr  throry. (13  min.) 

.This work w8r supported by AFOSR. 
t v s p t .  of Rrctriell Endneering. RoarHulmm I&. of Tnh. .  
Terrc Haute. Ind. 478013. 
'w. T. Rhodes and J. hl. Florence "Fre~urncr Variant DPtlcll 
S i w d  Rocmln~."  A p d .  Opt. ( to be Published). 
'.I. W. lioodmsn "1)~:raUoru Aehlcvablr wtth Coherent 0Nlc.l 
tnromrtton ~ ~ ~ ~ ~ r r ( ~ ~  ROC. I E F . ~  ( to  br p t~b~hhrd ) .  

FR 15. Meuummmt of Information Capacity by the Cse of 0 p -  
l ied Plocexsing Syntemr STEPHEN 1:. SAGAN AND HOUEHT 
K. SIIANNOX. Opricnl .icir,!eer Cotm, Unir.?tfit)~ 1tfAri:olla. 
Ibcsotr. Arb. 85721.-The rtudics described in this paper stem 
from work initiated by Patrick Cheatham on t h r  signal-to.noiw 
poacr spectrum (SNPS). His work has shown that thc SNPS is a 
pond indication of imaec contcm and our results are consistent 
with his. We have carricd the work a stcp further and havc 
shown, with rcasonablc eonsistcncy, that tltc SNPS can be uscd l o  
tneasurc information capacity of aerial photographic inures whrrc 
information capacity is defined as 

and SNPS is a function of spatial frequency v.  The power spec- 
trum mfarurcmcnlr were ohrained from a coherent optical t r an r  
form system and a Recognition Systems EDPSll unit. The tcsts 
were ercculed with four samples. two high-contrast and two low- 
contrast imagrs. one of cach on liodak 1414- and Kodak 649f- 
lypc lilm. Studies were conduclcd on the effects of rampling 
apcrlurc diameter and position, film contrast. and fdm type on 
lhc SNPS and informalion capacity. Tbc rcsults o f  the invcstira- 
lion showed that all of Ule abovr had an effect, as would bc ex- 
pcctcd. As the diameter or position of the apenure was varicd. 
the spatial frequencies within lhc aperturc wcrc also varicd, hena: 
a changc in thc SNPS curve and information capacity. As the 
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