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n m m w m x k p h t r o g m n n m a d a  i s a l m p b  
Mlted. Ths heoy is also W l e  Ueccan lhq  
lw me InIapMtcm aonealans. (12mhI  

PARTW. P. BANEWEE. OVANCHU CAO. Syn- 
cvaa U.. C w w m ~ I  of EWCWICBI 6 CanpUlsr E n  
Ginear- Syracuse. NY 13210: 11% CMM3 

VIFglnla Polyteclnk lnstrmhl 6 State U.. 
OnpsrVnenl of Elecwlcal Englnanmp. B W s b v g .  
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benm h spsca rsvsals he er istara U e nu+ 
of diflasnl moda. each satisfying diffa- 
(yll lnlliai C&ltlons. Incld(lnlatly, slmilar squa- 
lions also predln lhe M t v e  01 radDlly symmawlc 
stationan, bsvollng wave solutlars la envelope 
o ~ m a ~ ~ t k n  VI&cublc-.atI~ mmllnearablenrics . . .. , ~ ~~ ~ ~ ~~ ~- 

a m  w I" cy1.ndr4w (c. spner1ca.l s ~ w y  La!. 
a. appro" mole aoalfilc 80 ubns la me ,owest- 
Qder moda wm daveloped, enploylw varkwbnal 
mamoos and the RayhigMltr pacedm. Ths 
a w e s l a d n  morr. h l c h  resembles a bellahape 
awe. was app40xlmted by sun 01 two Gaur- 
glans. wlm dillersnl ~mplI tdes and w m ,  wit- 
ebb - to msat me best-fit unerh. I" this 
presentation. we po- a simple maight(orrrard 
power w b s  approach to the prnblm, vhlch is 
exbemly WIUI if 1 0  are Interasled in wax io l  
behavlaol beam a pul- in space. Repre-. 
latlon f a  dilfsrsnt nonllnoar ststl- mo6es 
1s dlSUIS1ed. Convergence crIterla f a  lhe powa 
Series are W e s W d .  and the results 8ls c a m  
pared wlm previous mMiom obtained numaicalhl 
and by varfatlonol mothajs. (12 mln) 

E R B W T  0. W M U ,  QTE Labaauisr, kc.. 40 
SYbn Rd.. WeHhm. MA 02254. 

A IidUwave popsglkp paalbl Lo em m W  
nmeWIlc IIsld In a dlsbcwk medlun will erpai- 
nm a rotaurn of Its plane of pa(arlmkn by an 
anmmlgivenbyO= VH. Here VlsmeVadst 
mnrtam. His W msgnallc(leld sb-. a m  L is 
Uw lmglh 01 he medlum. Thla enen. Lnom a. 
Fareday rotatlcm. ie the bsrk for the -tim of 
IOBgnC1~1IC C r n l  -s Wnlch use Optical 
l i k r  as the dklenrlc medlum. It is also know 
m r w h  !ha work of Makm. T u h m .  end Savsga 
hat an l n t e w  sniolicdlv mlarlred imtwave In s . ~e ~~- 

nonilnear dieleclrlc will sunm a rotation 01 Its vl- 
b ra l iml  ellipse as a result at lha Imansitydspm. 
dent rehacllve index. Each of m e  ro ta tq  el- 
lects is bartically htkrtnosd by the pressnca u 
llmutr blrsfringsnca whlch qumclms !ha rotatmy 
power In !he Faraday et fsn and leads to polarize- 
llon lmtwbililies In eftlpss rolalan. In thb p a w  
We wesent a coupled mode lhew Mst ylelh sx- 
a d  J a l u l m  f a  me lmeranion bMrnxn Faradsy 
rotation, e l l i w  rotatlm. and linear blrehingencs 
In a nonlinear dlelecnic. ma Vray shows ma1 
mmpatllbn bstween the lhear and circular bira 
hlqences feeds to the famation of k h k ( t ~ l a ) l -  
ca!) d l t m  One paalcal resull of ths thscnl Is 
lhat ellipse rotalion can be wed to enhance 1 b  
sensltlvnv of maoneloaatlc c w e m  rensas mat 
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sbwadhon. DsOamam of ElscaW 6 Cornputs 
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A n l m p o r u n t p o b l a n n ~ t a d m k q f i s  
IMWi f ics t lono l  ~ l h a a a s l s o f  M a d b s l g a l  
by nrslching a rmnscthq withan Wsdin~ me 
simal inlellioibllltv. Simob time wallno bu re- . . " .  
s a d  ng at e d l n a M  spsed ( a  by imsrpomllanl0s 
clmat.on of ramplm) mv ask mod 1 ao Vm signs( 
spectrum and thsrelae dagsdtn lntelligibilily. 
We r m  a new sppoach based m determlnlng 
the W l m  dlowlbvl'iar funnlon ( W ) ,  ncallmJ Its 
llms depsndsnca w l W  changlq Hs hequency 
bsriswmee. and timing It10 skmal vhDM WDF Is 
as close IU paslble 10 me mcdilied function. Let 
s(Il beaslgnal whom tlms Is to be mcdlfled by the 
bnnsfamatlon I = 40. We delnmlne Its WDF 
W r u l  and mmlly It to Oblsin s new 2 0  hulcllcm 
Wd1,wI = y 4 0 . ~ ] ,  The function Wd1.w) Is mt 
necelUvity en sdmllslbls WDF. We find a mod!- 
fled slgnal Sir) whose WDF W'it.wl best appoxC 
males Wnll.~~, mie Is acanxllishad bv rxolsn- - - .. ~ . . .  . 

rely on Fersday rotallon In bhehinpm i l k s .  h g  Wdtwl on the class 0 1 2 0  IuKlkns Ihat are 
(12 nk) abnissibb WDFs. ma -n mvokes solving an 

eirlsnvslus v o b t m  whoss slgsnlunnlm ot larp 
011 e i p v a l m  is he&ired slgnal. Powible lm 
plemnta l lm am pimenled. A s u ~ t i m a l  s l w l  
SiO may be obteh-d by spphllng a n o p t i d  lines 
wanstamation an Wdl,w!. The opaation can be 
lmplemnled wing an optical proceua. (12 m(n1 

- - -  

gmlePDlMankhsmvle W S M s U . f t @ m  
D s m m a l .  B1sckah.p. VA 24061: L M BER 
hARDO. 0 0 0 SOARES. U Porto. -let Cec- 

~ - . ~  - - ~- ~ 

Imer(srace axis1 wlmm he em*e imanm roc 
ums. !he amclng ~ e m g  dspadsm a he* Ma- 
sctlngangb Inwingan Dblscf hl toml~ whmm 
nnults in po)ecl~on hlngar on la 4- Wch 
raprsem moos secllons tlwoup d a c e .  
The hinge p a n m  4s then anslyred Wltally lo yield 
e contow map of me surtau, A goat advantags 
of m ~ r  system e me case w l m v h d  me rasclullon 
m y  be m led  nesvm ara paurnled la two 
dlflmmt $ W a w  One svlsOs *1 a block 01 skc 
mlnm into vhlch submllllmta g m v m  haw 
been machined me olhw wr(aee 1s an I r a  alloy 
inlovhlch g m m h a v s m  w x i m e p v ~ d  
CO, l a w  Resub la mls M a c e  are s h w n  at 
Wm dlffenm (mloan) resalulag (12 &) 

K . M . N A - , B . E . A . W E H , U . ~  
M s d l r n . ~ d ~ h ~ &  
Gineahx~. Wnon. WI 53706. 

wshMn~mVallymty).hubir.nyhpa 
mum airrraniac!mrted cemaa sm~loyinp 
hWwsdrBn detecllon. lhis m M h  lindlng an 
input lmsge. vhich v d m  paued- me bm$ 
Ilmlled c a m  and cllppsd by me d e w  gives a 
desired b l w  imsge. Ths poblem Is squkalsnt 
to finding s bsndllmlted 2-0 furctbn wlm pa 
acrlbed z e r ~ ~ i n g r ,  in Va 1 0  -, aa can 
always find n bandllmllsd lmnlon of tinlls m g y  
VhOSt) 2erWossIng9 wHhln an lntaral 01 IWla 
(*ten1 we psscribed. Thlr iml les mat a t a m  ol 
YWnesnlubn 1s -lbb wHhh an lmaval 01 
nnne exlent The memod Is D m  on m4slylng 
me raos of sW28*1 (8 Delw ma bsndwdml oy 

hwt lng  p r w i b e d  z m a  to replaas an -1 
number of zaw. We have snsndsd (Ms mmod 
lo a 2-0 fvnmim ix.M by dividing il inlo 1 0  sllca. 
gdxl = #x,n). Each sllce is symhsslzed to hevd 
me m e ~ t  re rOc ras lw  up la en &nary rcaC 
lng faem a,. ~n wmogonal slice. IBY fiy~ - 
I(-fi. Is snWJmlzed lo have ma car& z- 
uoss lng~  % -ling laclas ers Lhm bsta- 
mined by llllfchmp the ampl lMa of omDgoMl 
slices, w e )  = a.g&]. wim oufllclently close 
slices, Wm symhssized 2 6  functlon cm satbty all 
rsqulromts. ( 1 2 d )  

W A N  F. CHEWG. ROBERT J. M K S  I!. U. 
WWnprm. Dspsmmm of EIscWal Enghdng, 
Seattle: WA 98195. 

A t a a x r @ m t o ~ l o r m t y ~ a n p l s s k , a  
rmnldimenalml bwgass ba6HmHds(pnat rrlh 
OM inlwmation loss is prsaansd. h marm casa. 
he owa l l  aampllng &sin, can ba reducsd b l o w  
me Nyquist demity' and ultlmatehl to me hyper- 
Mea of me r u m  of t b  hmtlm's svmmm, 
Two me- to rspaln me bsletsd samples am 
a ~ s w .  80mcmplnsampIe8 in f m  OI linear 
h t ~ l a t i m s .  The speclllc case O l  emvllng i m  
ages ob la lM  W W  svslwms wllh clrcular puplls 
lo W b e s d .  An anablsof mlse renrnlvity 
of me restasrim (I. elso pemted.  (12 mln) 
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LA- 1. MU-. U. Ublga. M m. 
MI 48104. DENISE C VARNER. S l & m  u. Slaw 

ReCml wwh h Somguallmal cob, "bin"" 
L@mOnsWeM lhal it IS mstb ie  to &h exact 
mla constancy using mly me k m 6 l  of ~ n l o m m  

MA- BRQIA. REMR ESCHSACH. mff 
BIIYNCOAK. U. E m .  Fltyslc~ -. 
4300 EsSdn 1. F.R. Gwfmm. 

Elarnmlc hslftonhy teein- as  triad to 
c m v a  gra,lm pmurea mm blney rqoressnta- 
lhm. With me prmYl lng pa~ibWnlm m c s  
prondues-llcd snw emonion and dish& 
builm metkoda-ware inlrodvced. The 
tlal exOcutim wnkh 1- methods permit al lom 
thelocal enawlween graytaw, and binary plctve 
to bs incapaated into the decision process of IM 
stat85 of the nen urnasssad olxels. TMs ao- 

T ~ Y  MOANlNG 

21 October 1988 N F  

MERCER FORUM VI ROOM 

available to bb(q)Icel vision system. Thns aF 
arlH8ns fhrl cmwm an mllmnto of lhe IIlumF 
nsnt in lb SC~U, and Wn lranofum me ln l t~ l l  
co la  r h l  so as to olimlnsts the cDntrlbution o l  
MO lflumlnanl. We ermine mls wofh and relate It 

lion 

Brian Wand.ll. Stanford u n ~ v u s ~ y .  wesider 

Wl Wnh.l~.)nlor*.bln 

PETER LMNh U. Rochenla. Cana (a V lwd  
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FaWWwlesl evldnrco -la M s w t  
hommunare~hmsfomadtoyla~anscho.  
m l c  sknal and t w o c h m m a t ~ ~ l y ~ m  o m .  
Akkwnh ~hvs10kulcai o h m t i o m  M the btwal 

assumptlm.wadsmonslrate that ihe cOmputatlac 
el wOrl( BP&S directly to curenl and past models 
of aduptation m v im1  m l w  PIY-IC~. FUT- 

I k ,  tho wuk smphslires the dlntinctlm f i rs 
CWly  & a m  by Slilss bslwam me -1 adsptb 
tion SIale d retina Md lhs (globs11 m b o l  of 
sdaplatlm Md suggesk e b m d  class ol experl- 
m k  addesslg !he4a luuss. 

(InvNd pgr, 25 &) 

I. G. 8ubabam J. FnnLlh Iml. 110. 1 (19M)). 
2. L. T. Malonay and B. A. Wm8ell. J. Opl. Son. 

Am. A 3. 29 (1986). 

~ - 
cese m y  bsreg&& as a foedback s y s m  whra 
me anor cnn bs distrlhned wllh dlffwenl welghla 
nndsigns. Wllh the choice of the posslble parom 
etas. Ihs W i l i l y  of Ih I d b a d  system Is influ 
enced. 1% dependonce of the binary piclure on 
lhw paramelas is described and iiluslraled by 
expermfanla1 resulk. (12 d n )  

- .  - 
ponlcu,ata n v ; h ~ r  ( ~ 0 1 )  ol Ins -caw mooley 
have con1 rmei tha ex ~ l m s  01 OPPo"am Wan$. 
format on$. lhewd~fla fn impomnt f e s m  horn 
Iha kind infened bom pay-lcal ovldenw. 
In pwl iml~r ,  me red-pen chromatic pslhwny a p  
peen atso to - sn achromatic signal. to an 
exlent detamfnad by me spstlpl prqmties ol lhs 
stlmulus. The chsranalslicr of the vello*cblus 

N C O  R . c o r . , y d ~ ~ i " ~ .  
k 1mwl.r.n~. by. F a w n  ~~a phm 

TARIULHACW. SuRo* U.. WIu Dmvmml. 
B e a m  Mil. BcJmn. MA 02114: ROBWT A. MY- 
ER. C m ~ u . .  Polsdsm. NY 13676. 

~ ~~ 

palhway alca dillsr from thoso infened han pry- 
chophyslcal observations. Almarp signals M 

If Bn U)wW lm h agal- m an 
*I I-. me FWW m f a m  p- 01 ms 
waded 1- himly epam a !ha F o v l u  
Iramfom magnlMe of he mwanted i-. The 
signals which produce negtlglble msgnllu*n & 
not signlflcsnth davlam ihe phase of the w@kal 
image on swsrlmpositlm. The degedd phase. 
which is epprorlrruttely lha w l g i ~ l  phmo. can 
lhen be employed to r m s h u c t  the alglnal Im- 
age. The class of signals vhlch salioly tho above 
r e ~ b l c t i m ~  tho magnltdesaragennelly period- 
ic. 

A 128 X 128 point 2 0  -1 w l h  a l l a n m ~  
brW and dark bawls Is a m v u c n d  f u  use m an 
m w m W  im. Earn d a k  and brgkl bW is 
12Bpolnt img am¶ &pOlnt vlde. The F w l u  
hamform magnllm ol ms palcdlc pannn corr 
lalm only eight m e m  siamenta o u ~  01 128 x 
128-16.384 elements. This panan vhsn supa- 
impaed on en wi@MI image has dinatsd only 
eight phase samplas. Applicatlm of an naativs 
memod" has prcdtsd an lntwfaencbhee im- 
.oe. 

= I s  in Ihe LC% do not meet the requlremmn 01 
lhe ~ y ~ M p h y s i c n l  modst, a llnear tranafwmsllon 
Of lheM SQnsls could do Va fequlrsd lob. AnaW 
sk  ol me ChaMliCpopatlar of neurons lnsnials 
mnex [me raeipianl of i n f m l l o o  horn me L W I  
ShOw-3 that sionnls hom lhs LON are transfarmed 
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suhtamially. so as m r-mbte mwe clossly mow 
expected an psychDphyalca1 grounds. m -. 
ond.rlage machanlrms infened hm psymophysh 
-1 ObOerYBIiOns thOTe101B Seem I0 r ~ f l ~ c l  the SC- 

I!w on1 st least two distlnct phys101OgiCaI translor- 
malianr. (hmed papa. 25 mlm) 

ROY M. MATIC, JOSEUi W. GOOOMIN. SmWd 
u.. E lecad l  Enginnmg Dspanmem. hl-tion 
System Leborat~ly. Slanfad. CA 94305. 

Nmuml vDusl stlmvll am mullMkaglonsla@. 
nan acapesstng panms(as of OW, t im .  
ad mior. I n f m t l m  bt rnns slgl l l  d i i l m s  
h redundant b e a m  n a m i  insgm emibn soma 
spatial. temporal. and chanallc regularities. Fw. 
ther. these slgrsl dimsnsionr are not indepandsm. 
Ra lncanlg vl9ual stimulus is prourssd and 
c o w  in ihe ralina by spatially aganired csnter- 
svmund chranatlcally enlagmirlic r-llve 
fields w l l h w m p k x t e m ~ ~ s i  buvsctalstlcs. Th. 
basic h y m l s  Is met the -se of retlml SIB 
ffll pocer~lng is lo reduce signal red-ncy and 
10 effklentlv & visual i n f a m l l m  before mmu 

Anobject. illuminated by p a l l s l l y ~ m  UgM. 
k ~ e d o l  e signal plura noise ~ensmmw. 
The L!mblem is to design he pupil s a w n  of Va 
i n w t g  system 93 that me elected imags of Va 
ob)ect 1% the d d m u m  meahsquarema e n w t o  
of ihe image of ihe signal nanemimnce. This 
poblmn Is nol linear btn is bilinear, bscsuseol Ute 
Inpur-ourput rdatlmshlp bslween inpol Vammit- 
t m s  and output intemny. Ws pob la r  la 
solved using a nmlhlssr psrMIItsr oplimilat)on 
apwoam wkare the paramslws to opllmlro are 
discrete samptm of ma mognnufe and phese d 
me O~DII. m *mrovemeni focta. rmich cam. 

Asa-sx~mpk3.a 128X 128poMumh- 
nWud p n a n  b a m ~ u c l e d  h vhlch Uw sha 01 
each black-anbrrhlte s q m s  is 8 X 8. Only 84 
aiannts of me Fwr* Vsnslam maplnm of 
mlo p t t w n  are -zero. The ssme Hwative 
memod when Wisd to tka phase m me w e r i m  
posed i- has praducsd a Q M l  I-. 

(12 Wn) . . 
pa- system patamsnce rslallvs lo t h  pertor- 
msncs ol e d~flran-I rn led mqkp system. h 
defined. The design of omwsl cpt lml p.pll 
sawens k pasentad. nmsa d n ~ n s  verily me 
validity 01 w design lachnlqu) end danonsbale 
M both ihaoplimal plpil and the mprovb 
men1 lmm are a functlm ol the slatirllcs ol tka 
sionaf and miossnd s fumlianol the cahwance of 

Ing the relative m t  of i n f m t i o n  in each dl- 
monsion, correspading to a high bit rate in me 
spatial dimension and a low bitrate in me dromal- 
IC dimension. Tho coding hl t h w  d i m i o n s  
achieves lsvwable Image Wpadalim minimizing 
ssmitlvlly to pkhrbt+pic(Ye varietimr, consid- 
wing thc CO+7IpWlioMl load required bam th l  
retina. ( Invi ld papar. 25 mh) 

Powam. NY (19881. 
2. M. mayen. "The ~ax*amrlin" w a wit&. 

menslonal S e a r s ~ s  hun ha Raw or Mapnl- 
luds of IU F w i w  Translmn." IEEE Tram. 
Acolat. S m c h  SigrslRasss. lSSPJO(Ap. 
1982). 

MO &,kc1 itbmlnstlon. Ow resulk also show Wil 
p ~ o ~ ~ ~ s i n g  19 m e  elloCIhre f a  coherent sy+ 
isms than for lncohwant syslenn. (12 mht) 
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