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PHOTONICS IN AT&T
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TECHNOLOGY TESTING
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*Noi1se Immunity

+No ground Loops

*No line capacitance

+Low loss

-Parallel 1nterconnects(free space)
-Very high bandwidth i1nterconnects

#3 KA LF U IBNOBRRE (HE ATRD

*Competition with 81 1C s for almost all applications
«Complexity of adding new technology

*Ease of availability of optical power

‘Memory

‘W¥eakness of optical 1nteractions
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K- te s, TOfHZET 2MERRRBREOENEZENRT 27- 0O RBERLEIR it
SRWAREPS 5, CHERITET LS, YU A DREO>VWTTHO =2 —2 v d
BAMERBEZH VT ~ 2 b— g YTV, HROEFEEMNCH+T 2 BESEET~
Too v1abevayidko 2 >0@EHA. BioWwlTiTbi,

A BEISwimmingit @A XE., AETFlippingic BG X € 3,
B B#M oS4 - EFlippinglc@ESad s,

A, BRELZTNODOMGE» SHENENE, ROMREEL DICEH LAEEFRIET
A a ) b (genetic algorithm) i3 ZEALE R (nutation), LfB{EF v | I (crossover).
H (direct duplication) Td %,

ACBEHEBLALIAE, ARBIDRENGESEMEC (BRI7) . $4BIRRS
NISOEE (RRERZ >+ 7RZE) haE L,

CORRE. WERROENLOHRCET I s av— 3 YOFAKEERLTV 3,
I, EHFOMBEEOMEL, ARENFNEOBENEERHTE =-S5 , b7
=777 —FRBREERIT A S, RS, BRI ER GBS HERE RO TR
hiFTwah s LhiuwhsTh 3,
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Swimming/Flipping

Flipping

08 08
Swimming Flaippang
1 -
06~ Ma.xunumAP 06 MaxlmumALr‘_mM-’
(W
1 o gk
@ e
§|4- 534‘"
T .
Generauon Mean
D2- 02
Generanon Mean 1
00+ T v 00 i 1 '
0 100 200 0 100 200
Generation Generation
7 HRoETEBER[2]

13 MITIEX O3RN

(1ICNN-90-WASH-DC, Vol 1, p 204)

MITI ¥ saBEH OStorkF i ORRA L "Ambit1os” TdH » #oo Stork#EHPEp o SN2 HEE

LT IR o

Q1 7—F 77 Nv—FOAK. Bl (REHECPRLEOURBTRS T LTWE2E)
&P oTWEh, 2EHEA AN,
Al 7—F YT V—TOHRP. TahLo v —-FBL TV B2 EHN,

Q2 HE¥FLLWIava? P BLBELO,, [COTORE TR VTRV D N,
A2 HLWwTFe 27 bOULEREBHELT, RO22% 51 7,

S 1C0TEHE@MT B2 F—2bdH A, ICOTLDHRAME, L0

- TEOMRPERILE S,

Q3 ICOTH I F{ W T3 M,
A3 1C0TREVKREEZSF Ty, AR SMRNE LB SFOERNZMIERS > &<

L\ﬂ’ck\éo

U HFe =z bOTERLOEEDN.

A

1ICOTEE%E . £hlkl b,

Q5 FiFov=7 PERFLOBEFEREIE STWEDD,
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AS RELOGHEHAR =T 25tEHPH 5,

6 SEIOREDHOHE. BHRER & bo

A6 2O AHE, HHlica b THRER. REFETHET S e~ SHOTEH
fscic > W iR,

5 JK4E

(1) RTR—MF eV ICERIATVR LD, EERFAREHELIRVEV IO,
StorkHBOERTH 2, Lo L TAHICRELIRERL SR,

(2) 4 2iT/R L7z Preadaptation 1n Neural Circuits” EWEREOLELE /3 2 L— o~
a JRE->THANDEWSI 7 o—FC, FECHEEHT /e 1 —7 1 DR,
Stork#(¥ (3 Neurally inspired system”, 2% D ERONOES PABFNIHIC
ORIV RFLEEZEAETHIHLEHALTOAD, TOEEDOEL i3,
D sIalb—rayThI{RENTVEEES,

(H FHre 22 PRO>VWTOHEBTR, ICOTEOBESEEY bOhT ho i,

U C Berkley 2FB LA L & bEAHERERP»HO . 10T~DELOF S Eb NI,
SEIOIIVBEEPE O FH T 22 FOICOTEHT EMEOTZHF LM
e 2 LR - THOVWTH SR 30T VA I I,

(4) RFCT B, FHEOCHEFHBRANCOHI VWY 7 7250, Stork HEFETF
Dl AEBZTCRCE->TW 2720 2A &P TEL, HEORFIRSIARR
N=Z2pRLWVWEWIOhLEADOEEL LEETH - foo

Fer OB LI12HE 1ICNN-90DMF 5 3 HETTH D StorkBHER T oEFfCL v
. FeERRCEHALT N, JOBEREY TRERET 5,
(& HE)
6 EF - AFK
[1] Carpenter,G A and Grossberg S, ARTS HIERARCHICAL SEARCH CHEMICAL
TRANSMITTERS IN SELF-ORGANIZING PATTERN RECOGNITION ARCHITECTURES,
1JCNN-90-WASH-DC, 2 30-34 (1990)
(2] Stork D G, Walker,S§ Burns M  and Jacksom, B ,

Preadaptaion in neural circuits, IJCNN-90-WASH-DC, 1, 202-205 (1990)
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1 2 . U C B (University of California Berkeley)

1 g 1990 1R 11H (K)

2 mEE Prof M A Harrison
Prof Richard J Fateman, Chairman of Computer Science Division
Electrical Engineering and Computer Sciences
Stuart | Russell, Assistant Professor, Computer Science Division
David E Culler, Assistant Professor, Computer Science Division
David P Anderson, Assistant Professor, Computer Science Division

Prof N Morgan

3 PriEfh University of California at Berkeley Computer Sctence Devision

Berkeley, Califormia 94720, U S A

4 FABEER
41 ¥H2ReBY 25

R ] Fateman ¥ (F{EHE) L. UC Berkely Computer Science Devision® HF3e{k
FeMycfd 2miidd - .

Computer Science Devision(CS)iX. 2B Fo— vy 7YEZEEX*ZTI2% (FTE
Full Time Equivalent) OF B, LK 2, BHEMOAKOSHiR. H1icrmd LT
S0, HEBHYEORLAL 2B EHEEL T3,

BEETONAEET e v 22 PER2IRRTEEODTHD, $Hic. BerkeleyhRUNIXIZ
HANCHEEZ TS .

RELTHOT 2 27 bR, K3 ERTEBVCH D, FERBRBDICODWTETOR
MEMATELS & &4, “MAMMOTH” Ik, 7+ 27 & 100Mbit/sec®X7 » 4 %
P — 0 2RALT, BARBATY Y —nEB2HBLEIDIEVI Va2 FTHD . HE
N—AL FINFREAF 4TI ~—R, HERFEHEL LOBZSH~0HEHHO G ST
Wa,
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Faculty Interests (89-90)

AREA FTE

Architecture

Artifieial Intelligence / Robotics
Database Systems

Graphics

Languages / Interfaces

Scinetific Computing

Operating Systems / Perf.Eval
Theory

on

Oy a2 kb jfae WO N3 O =]

- P 4 .

D S O -] D
[2,]

TOTAL : 3.7
K1 #HEEOHEEKOASH (FTE:Full Time Equivalent)

Significant Projects of the Past Few Years

Berkeley 4BSD UNIX

[EEE Floating-Point Standard
[NGRES relational database

RISC I, II, SOAR., SPUR e¢hips
MAGIC, CAESAR VLSI design tools
Franz Lisp, Vaxima

Prolog machine {Aquarius}

|§_]2 I%?uncjxﬁ}“

Major Experimental Projects

MAMMOTH : Massive Information Storage and Use
(optical disk, optical fiber network)

RAID High Performance [/0

SPUR-Sprite Operating Systenm

DASH : Distributed Operating System

BAIR Artificial Intelligence

POSTGRES : database systenm

UniGrafix

Robotics / Vision

BEST Berkeley Environment for Software Technology

(EECS projects)
CAD / VLS1 OCT-VEM
Circuit Simulation(SPICE)
Optimization
Signal Processing, etc.etc.

K3 #iTFthoroves
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“SPUR” 3. UWNIXZE{L B/ 3R0STH ., MID “MACH” LB BIERICH B0STH
2, MELOBEERXIWIXTH 20T, HFENERKERIXTVWHDEEZ SN B,

“DASH” ¥/ HBDSTH a3, Chid, BEF -HHELB L, s FAF 4 THOIR
Real-Timelit N ZEB VT W AOLBRTHL, TOEHRTHAROVBLNALE o » <27 b
ThbBLWHIEMLTE LI,

“BAIR” . ALHIGEREE O T v 7 FTHo, IGHELTEELEE. WD 7 ko
AV v AFh, 0kF 5,72, BEHOD=A 70 v HOHESHEAELEEN T nv
7 rThHBe

“POSTGRES” 3. BAfEF — 4 ~— R 7o v =2 FINGRESOBBTH D, 7 v = 7 ME
MF—2~—20F 2 28 FTHd, ?VFAF 4 TRIAMMERB LD TS Y 7 —
savhBEILOR TV,

“UniGrafix” & CGRRBiIFT B L 7)) » & - TH Y., Engineering Design® 77 H %
=4 , FELTWA,

“BEST” & 1{3. Berkeley Environment for Software Technology®BECH YD, T OHD
Rk, FFRLEHBSTF~0EMbHFEN TV 2, M AR, FatenanFiE OBIHE
T, B ORE, BEF - ORBALADERNT EEZH T Z I LhTE S,

HRaoaBF ., H4eRT O 0WEILITHTCH 3,

Theoretical Areas

Computational Complexity

Data Structures

Computational Geometry / Motion Planning
Scheduling

Cryptography / Secure

Communication

Numerical and Symbolie Math

K4 HRoHE

New Hardware Areas

Parallel si1gnal processing
"FLUENT Computer
" MONSOON® Dataflow
Neural network simulation

B 5 N— L+ x T O
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N— b+ TOHB TR BS5RRTEHBTe 22 bhEELTED,. &L THE
HFIHEBOBMREICERLELNT VWS, FFic, “MONSOON” 1£113,0005 D CPURF T 3

BbODTHN, MO ETiEaoxr s ra v 2 RmEB8T+ 5,

Major Computer Equipment

EECS Research{+some Instruction) Instruetion-only Equipment
291(+24) SUN3, 4 Extra Instructicn Only
36(+2) Sun Fi1leservers 30 SUN 3
165 MicroVAX I1, 6 VAX 11/785, 4 VAX 11 MicroVAX [1I
8600-8800, 14 VAX 11/750 1 VAX 11/785

21 HP workstations

40 Dec Stations shared access to Cray
10 Tt Explorers XMP/14, 1BM3090
2 CCI 6/32 nunercus Macintosh, PC,
2 Sequent various other

31 other Xerox Tek, Apollo, Sony,
Symbolies

55 IBM PC/clone

various spectal-purpose machines
BBEN Butterfly, Intel Ip3C, TM, NCube,
MIFS, etc
access to Cray XMP/14, TBM3090

K6 FEIHEREZM
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Tof, FRELTOHNFNHFELEBEL T L, FERFBERRMEAK6 CRd
EBDTHD, V-2 RXF—sa sE2HLELE, DEDEARMIEGHGEFS LT
., ChERFE, HEHFORBHIBHENLTB Y., Hic, FAEHBTHERRIEDY
— 7 AF—saVPHABRENTVWARILRBBIMETLITHS Ho

HIRE®RE LTI, 1989~901T24, 000 000 P AR &R TE D T HEEFAE (Do)
ML EOFE, 4713, HERXEEDHTVE, UL, TFOFREMOEHT CREHTEHE
OEERBT L2252, BHELUADOTEOHNRE., BER»S 1% AU T4+ v=T
Mook, MOEFFEDIS UEEWIHERTH 5,

PlE S8 2 KA DEN TS 3, LT, BELiTPOoTr =27 D35, £
BigboicoW0WT, PLELIBHaZTH>I L ET 5,

4 7 MAMMOTHZ & ~ = # b

S J RussellZfE L D, “MAMMOTH” 7 v =7 F B Lzl d o 7Foe A7 2 o=
7 ik, BRF— 9 ~—ZROHBEEXEHEBEELLTY S,

RAEDA T o583, ENbHFoREVEDTRAEL., Lich- T, EBEORAR
HH7-HiC BB OMBEIEEGAT VS, HicRKEUBEL L TR, F{0EBKT-+
2s¢— b ,RAF A, T{BONADTICLLE) CLbBKLRP b, HBHERIF
LAEERERLS (anZPERLIW) 20WHZETH 3,

unZbEEETEIFR - R FLEERTSLBCR. ZL OMROERET
HBLCHD [Hi# PUETH D, brEOomMBILSAINIEE (B2 o Inily
TN — s YICRIRELEY) 2HTLTEE. 2L0HARLEEI ELIRTH 5,

(HE, 5 L7AA., UC BerkeleyicfR o3, HlA L. MCC (Texas) DCYCTa =7
FREKRBVWTHITHONTVE, (VT2 =22 PR, 10°O 772 b, 3,2000 b— 3
YEGEUBEKRBIETS %, )

LCAT,. CALETAFATEERE (M7 20) ¢33 cBVTHMEENS
D

(1}yF—&~—2AO2A~N— 2O E
()7 27422~ +rOREE
THdo
“MAMMOTH” 3. <o LAMBEERCE L THREI A LANSE~—RThHd, $dB,
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N b= TELTRET R 222, b & 120Mbps@ET » 4 ~BEBEHNT., BH
TBAE VY —nZRBEL, 2+ A~  ZAFLADERETEIT — I RF— o2 VIS Esdd
DERRBAEYEMEERBT I EATETCH S,

V7 PETOBFIFAINE SDBEAED 2 2ic KBlT 2 C&hTX 3, FiFCBUL TR,
HVFEFVRHBORD RV, HBRBASLKEBMETH I, BBLBL TR, ORomF
Bt (consistency) 7534 T Y v AFALDA VI Ta—R, 2 —H4 Y57 2
A (PAN/VORTEXE WD Y X F AR EINLTVWE) REOHEMSEN B,

TTVr—a vl LT BETKLTWEOR, BE CADOSTTHEL., MlA. T
IOft X 16ftD AR~ ZRALT, 77 s 2B LE ] B2 s iGShafn
FAN—PvRFLAEHBATNTVAE LD ETHSL, COBEOWBEIR. (47 4
2B, BEHOF v+ 2, FAMBETHS ] EnIHbohs, [MOBRELS W T
BHAERLRW | WEDrBNEANNLLOET, obDHB»ITNE,

43 VR >WT

DE CullerBifH» 53, MFNHE T IHEI S >4, i l, BEMET e 22
FEBTAERRILUL-ADC, TCTREHCHMNTZED B,

Culler#iRDEKIZ., WK EBANELBERENZ T /5 AL ETT LI, B
SN T 2BHELIEHTILEVIATS 5, +bL, BHEHWT ToAmFIt
H (Resource Limited Parallelism) T&H %,

—RiC, BEOT OS5 ARHNNTAIY XALSELES ETBEE, [{oHHED
HRWE, A= P HRERET 27 et Y BEEREAP LE-CLE 300 EETH 20 C
DEINEFRHELDE A v AV TELATEECSH 3,

EFEZRET Z2E=s 2R L. 7ot bbb, 20 EFIMKE 7o 73
LERTL. #BLRGHE, ThLULOWTFHL R TR Wk S BEHEHREDTH 5,

4 4 DASHZ 2 v = 7 K

D P Anderson#H &0 5. DASHZ W v x 2 PO WVWTCORENP S - 720 MSET 2 v 2 7 b
By bbb HILLHRICGHE L 2 2B O0SOMRTE TH 0. BEEVEHE L,
DASHE 3. “Distributed” . “Autonomous” . “Secure” . “Heterogeneous” DAY

$%$ﬂ6’%bﬁf: %)@T&’)ZDD
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BE. IROESI. SEOEMGEEE DEE AT 7 (Continuous Media) B ZHH

CEELSEILDOLES DEBINTWE, DASHT I, ROF—F— D SDFF+
ARAFAD, B bw, TIEH (BiEE) S E2EE A 7«7 (Discrete Media) &FED,
WEi A7 47T ERBILT WS,

HGEAF s 7TORRER. FREEEFB L ca—v A ¥ 27— 2ADREATEIATH
Bo PIAEDASHOBE F Tk, BUZRSEELHA T, ALHEER ( Virtual Reality)
Kk ERNEOEHRBERECSREITETH L. ASHAHEELTVWET IV~ 2 ¥
. VR, =2 — 2, LENEDRE, 550WREMARAT 4 THRERLETS S,

DASHIZ, BAM ICIUNIXNE, EEMEERI2MIMAL50TH 5, REDUINIXE,
BlZIE. end to end® 7 + — 2 Y XEEET I EhTELR VR E, BEANR Y TAS
4 LD VSTH B, Licp->T, TO0OF I TR, B A7« 7EWOKD L EE
THdo FLTETE-—REELT, BROWIXI -2 LR, VY —2REDOF2 = —
sz itk -Ty end to end@ /%7 3 ~ 2 Y REHEETEIRMES(DEFTVWD, (
DASHA — 2 L) X ST, AEL T, #5347y bl & T ey 53 77 7 — VB
EFAHO b F 4 5, BEAENTN Look & Feel D4 ¥ ¥ 7= —RAY—NF , FILEDE
AT 5 TFETH Lo

BEOF A b~ FIZIBMPC/PS-2ic. 1 ¥ F A DBEERERF » 7EMAAALTNA— Y
7%, Mbps@F , FU—7 (RMEAH) THELLLDTEH B, HEOEWHEL
Buwibi, COBEOAERE TS, EHOPEEG T v+ 2 VEMRT E L PAETH
Bo

ERKAE, HEBEIAD S BBANLE I — 2 VEERPERL, VT LI A LEEOD
FEMFABECATTRT VWA, LERO Y-+ , ik, X-vindow FicFE I 51
TTHY, TORKETRRBHEELET S b0ETHREN S,

45 10SIicBdBd=a~70 %, FRROHRA

N Morgan#iS# 5. ICSI (International Computer Science Institute) DAA%#IEREH
E.EITO=a—54% , FIROEHEIH - Fco 1051, WHFMHEIIz AR OO E B
WhH R TS 5o U C Berkeley@CSERHHBZTRE 24, F(OHEPMEI LU -
Thh. BEERIAGRER-> TV 5,

WRMAGZII A LT, (1)Theory. <{(2YAI. {3)Distributed System. (4)Realization
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DABPNCHIT B EMTE, MorganBEBRE 4 BP0 EYTH S, RealizationD 7' i
—7TR.BE(I) a7 vs2ZA Dy iab—izryy 7k, (0} 500MFLOPSD

2 AFFakd, (M) ZERAM. (V) =x—or— 92 7OVSHER EDHEHE
ITHT & 50

Zax=—02F , b7 —2DEE I alb— w3 OB, RAP (Ring Array Processor)
EFEANLSHHREREIETIh TV, Y2 742K, A XxnHD ISPz, PR E
> THER SN TE Y. DSPH 7D, 1EMbODRAME 256KbDOSRAMEH L T W3, B DSPIE.
mED Y TR ( 820Mbps) TGS N, PIXE16HD DSPP SRS v R F AT, E
— J{HT. SIMFLOPSOEHEEZHF LTS (H7. 8) o RAPIR, THEAMD 0O
Hf-oa—ovialb—52& LTRSS N/ ICSITRFE &L 72HMM (Hidden Markov
Model) =, MLP (Mult: Layer Perceptron) 2B AALFEI R T & ( IMM+MLP) 3.
FRCHEVEROIBEEZEBR LTV A,

L Lahs, CobhRoRER. 2RO+ —5—THNT 2T cs OHERLN
ERIETH->T BEOVAFLTE. GHEHRERNBHISLE TS B, Lich-T,
ol ARREREA A F Y27 ELT RAPRPERESNALVWIFRTS 5,

RAP Architecture - 16 Nodes
Layer Dismbuton Ring
| Bus Bus [ Bus [ Bus ‘_’ '
Intecface [ | Interface | | Interfacei ™ ~ 77 Im:rfacel
| 3 s . ' :
Y ¥ 1 !
DSP1 DSP2 D3P 3 DSP 16
Memory Memory Memory Memory

7 166/ —bICLBRAPT—FF7F +
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PSP Node Block Diagram

ILDRIn P =] | LDR Qut

= Q

M

| { Ex¢usion Bus

TMSEIWC e Sl Pors
—r-r
I Pnmary B

1
295 KB SRAM MEM Conyol 415 MB DRAM

——n

{

RAP Board Layout
System Clock

Layer Dhsmbuuon Rar:
Connectors

il Pd Pf P | ercn
L’ P

Breadboard Area

= cm! g= oa a= o =P
= %J:- L MEM Chip
/SRAM Array

A

DRAM Array

SE = = = [0 Address Buffers
m 1= ==

—

VME Interface Logic

X8 /— hHERR

5 R

HHOH-FeT R 2z PORT, HIAKEZR -0, “DASH Tmryv =7 FTH
2, HEEHEHIERNTE . BED0S (NIXLEBELLO22H50) KRWE{ OHE
ZELTWS,

0SOMFERH2BORBEEEME>, T+HRbE, HEVHANTHE-TH, ABHIZHA
NoNRTWhEsI L, REEAHSFVDOLTH. EXLSDHDILETROBILERT
51V, DASHIZ, &b ERNIXOA —2AEFATILGRIECZFANGNS RiE
HLTWE, LAL, UTASL AL2AF AT+ TEW), BEQUINIXEHR KIS T
ZHDERHELLTND,

BHEDOTE IR, AHOSORREEEVEF2LE VI LR, RbETOHEELELLE
HEE e b2 FERELEIEVISDOTH S, Fhicitic, WEF— 20T/
L, ot unTrrz 2 FORERAPAREOTHEEVAEEDN .
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REFRELELTVI0SPEED B, WhWAEEBSEETHL, NaVWT o 22 b

PRBERELT VR bDODbDBLRNWILEERAZE, COTr v a2 bdhibil
EhRcroTRiiuvwhiEbh 3,

AndersonHBOMRIG /1#E TH 5 Ferrar1 i3 BerkeleyiRUNIXDOBIR MBS & hie
Lot AHITHD, 20FR TG 7o 22 VORBRETZEE S 2,

(LR @]

6 B%  AFEXH
(1] R J Fateman¥iR ORI FONPD 2 ¥ —
[2] EECS/ERL
[3] RESEARCH SUMMARY 13890

(4] Berkeley Computing Quarterly, 1, 4, Winter (198%)
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1 3. U C S I (University of California San Diego)

1 S HE: 1990F1H128 (&)

: HEA Richard K Belew, Assistant Professor
Gray Cottrell, Assistant Professor

3 FhifEHMh . Computer Science & Engr Dept (C-ol4)
Univ Califormia —— San Diego

La Jolla, CA 92093, U S A

4 HAEERE

ICH v 4= a—ofiROREOHMEL TOERAS»EL. FLOMAEE
Bhfe = 2 — T OB (Institute for Neural Computation) Z&& M LAeROBNZE
HoTWd, BoiciisEolETOHBE L. ~2 b=—n Dt (HNC) | SAIC
DSALY Institute B H., XFEBh za—vd 2t AR ELNPT 5.

SEOREBCIH., EiZo2 AOEFRRZF @& L, IGH, €70, ~— b oI TiLE
CoWTHRAROHEPEES Y foo FRIL0 000 S BRZRBEATHR 1 30F THET
»7o Prof Belewid v =% F 4 +, 2 7Aa UV XL20HEMRTH D, BRFH. Hcazx”s
sazAbA s PT=2E D () BENRREEFRL TS, & 5o, ATLHIR.
S~ — 2 QHMRERT L ICHEER > TWa, &I —ADProf Cottrellid AFIOHD
ABILZa—FNF , b7 — 2 EBALCWS, £f20 74— b, 0 %H2VA L YL
oz , b9 — 2 ORENEF~Z b, ELEOFHTREEZERL T b,

DT, EoBABRZERE>VWTE LD L,

41 Prof Belew OBIFMHEIE
AAOBIPICEZEINEF TR - TELIEREUTORHLOIETH %,
» Genetic Algorithm
John Holland& — 8 LFim S sz 274 s, 7 TN ITUXAEZRRL TV S,
- T 77 4 THERERE (AR
237 a2 AT TR —FCHBA—AEZHBEL WS,
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» Evolution/Learning :
vaRTF o4 2 TAANX AL ar S va =R PR WAERFAOME.
- Ao EERT

- Democratic Knowledge Engineer

(DAIR Adaptive Information RetrievaliZoW\ T

AR BF—~—R%22 7 a2 =2Z b7V THEL. REERTCa27 /3 YO&E
HELULTHOEFE LR ST 2, BEUOEHBREETHERLTVWS, #LSTER ICHE
/J—brEEEL. /- EEESTETRS v YTHEMNT 5,

AL, M1 OkicParallel, Distributed, Processing &Hinton TRAfRfTIF o 3/ —
27 222 THDILETEEIBHEERT, CCTRRAGRTES»EDY
FHRE D, 44 F 17 ABEETH S, Prof BelewlIAIROMIE2 IFE K 2 O#RiC/R L 7o
AIRDO NV — v 215K (Information Retrieval) . A [ BL VBN BRREE T ORE
FEEBRERLTWS, BRIETH, BHCHE, BFLOBREZHMAL TV, Ol
REBEEMMEMH EZNOEBEEHomATHAH s TWwWB DI ETH S,

Parallel ( Distributed

Processing

/ — b o EtEAL

( Hinton

K1 242vz=XFEFACLIEHRRE
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/

278 Ued AAEE

SCALIR

f—————1

\
™~ Law

AIM

e/// EEZ

Ahickv, BHBMHEEDIRDS v 7 6L TEBI EITL B,

180y 23F4 b2 T7HIYXALTr—wve (GAM)

VaRFA 7TV RARBRFOUBL. EROTre 20 06EZL LN S, K
3-(A) RS LB, 2o00FWRY T vbr sl 202 0%k 2@ CUMLERE
HEBAZTHLWY > Tk, 28260 THdD, CIHITEIEILED, ma—3 %,
POFE, BECEKRAVONTELT AT ATROWZ X5, BFRERCEIE
LTLES>SHMEERIDLCEDTETHS S, ChETid,. BFfEL SBRT3FELLT
X7/ % LA (Simulated Amnealing) HHAWLH B EAB W, BEF Lk~
FRFCHBHLRVEE . THiL, B3-B) KRT LBV, 2209y Tahsi§bns:
FLOWY T "B PEERTOVEOTHEAFCADIESL, v=32F ¢, 7713

Prof Beleshr v xx 54 , 773 Y AAOEDHFARE#LLTRELTVWE 7T—F
BN, T
12— g3 vzyvyy (BPM) PLANTEHEENT WS, FAFHOBPMIR BPEFT S - OBt
DB EGAMIC R IT S, BIMEMIERE 2 LM U TBPALEE R 1T 5, IR OBPMAE I B
PRIEAITHS DT &b AiEE 72 5, GAMRBPMCLE~BR L EVWDOTIETHHTH 5,

Prof Belew Q¥ Ffaxs srav=vrEHWkvexFag, 27000 XAy IE




[$v Tl 111001111

I* I* ¥ ANZ 2 HLLWH 7

(% v 7n2] 000 |l1111]011

(A vzRF14 272X A

il
////ﬂ:j’ ‘ G YT NES

(BY vaRF 4 ,2TAINZLILLBIFTRABITDA A — v

B3 Yx&xF4 ,2T702YXA

4 2 Prof Cottrel | OB FFHE
Cottrel lOWHRAMEIE L LTUTORMRE M,
"HBOBE: a3 R LIV REkBF - OEH
cEFBT A2 ) XADHE
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(2) “A Preliminary Note on Training Static and Recurrent Neural Networks for

Word-level Speech Recognition”

Kamil A Grajski, Dan P Witmer and Carson Chen (Ford Aerospace)
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(3) “Application of Neural Networks to Pulse-doppler Radar System for Moving

Target [ndication”

Chia-Jiu Wang, Chwan-Hwa Wu (Univ of Colorado) et al
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(4) “Neural Network Based Data Compression using Scene Quantization”

Mohammed Arozullah and Aran Namphol (The Catholic Univ of America)
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(5) “Rader Classification of Sea-lce Using Traditional and Neural Classifiers”

Jim Orlando, Richard Mann and Simon Haykin (McMaster Univ )
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(6) “An Adaptive Discrete-Signal Detector Based on Self-Organizing Maps”

Teuvo Kohonen (Helsink: Univ of Technology) et al
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(7) “Training Continuous Speech Linguistic Decoding Parameters as a Single-layer
Perceptron”

Mark T Anikst and David J Trawick {Speech Systems Inc )
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(8) “Neural Tree Structured Vector-Quantization”

Eric ¥an, Paul Ning and Bernard Widrow ({Stanford Unmiv )
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(9) “A Technique for the Classification and Analysis of Insect Courtship Song”
Erie k Neumann, David A Wheeler
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(1) “Some Practical Aspects of the Self-Organizing Maps”

Teuvo Kohonen (Helsinki Univ of Technology)
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(2) “A Preliminary Note on Training Static and Recurrent Neural Networks for
Word-level Speech Recognition”

Kami1 A Grajski, Dan P Witmer and Carson Chen {Ford Aerospace)
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(3) “Application of Neural Networks to Pulse-doppler Radar System for Moving
Target Indication”

Chia-Jiu Wang, Chwan-Hwa Wu (Univ of Colorado) et al
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(4) “Neural Network Based Data Compression using Scene Quantization”

Mohammed Arozullah and Aran Namphol (The Catholic Univ of America)
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(5) “Rader ClassifTication of Sea-Ilce Using Traditional and Neural Classifiers”

Jim Orlando, Richard Mann and Simon Haykin (McMaster Unmiv )
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(8) “An Adaptive Discrete-Signal Detector Based on Self-Organizing Maps”

Teuvo Kohonen (Helsinki Univ of Technology) et al
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{7) “Training Continuous Speech Linguistic Decoding Parameters as a Single-Layer
Perceptron”

Mark T Anikst and David J Trawick (Speech Systems Inc )
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(8) “Neural Tree Structured Vector-Quantization”

Eric Wan, Paul Ning and Bernard Widrov {Stanford Univ )
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(1) “Connectionist ANS Architecture Using Communicating Concurrent Processes”

Tim Kraft and Stephen A Frostrom (Science Applications International Corp.)
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Backward Delta Error Signal

Use of tmplicut aciors created during forward propagation to receive the delta
error during backpropaganon to resolve forward and backward signal
propagation conflicts ar the processing element This will create an implicit
actor for each traimng patiern parr during traintng The delta weights are
collected but not applied uniil the end of the traintng cycle
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(2) “A Parallel Neurocomputer Architecture Towards Billion Connection Updates
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(3) “Fuzzy Knowledge Model of Neural Network Type - A model which can be refined

by learning”
Atsushi Morita, Yoshihito Imai, Akio Noda, and Morikazu Takegaki

(Mitsubish1 Electric Corp )
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(4) “A Transputer Implementation of Troidal Latttce Architecture for Parallel
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COBVOHAZF 22— rhEENTVWEILERDH A, 20T, LEWHEOM
RE2O0BERDP SR IMYMEER L, B1 1], TG SO RICEALTL & WfHd
Wi 22 e T, ELV=a—w Y /NS RERTCOABHEEL, T4, Ao =a -
o raeiifd s, chidBlco sy bEFRYLZ, B2, FLWEREBLOD
BEROMICHBRBRE NS »2pHOIEL L, £EOBMEOL > AL SO+ , + %1
Lol tTHB, Chid, RWBHPL>O—-MBOEINF iz, COBIEL EWEDE
AFCEATHREZMENIC L, Po=22-vrs LEEZHLTVE, 351, COF
b7 - 7 DEEEOHUH LE vy — YEBECEGHL T,

(3) AiltPBaGR O

g LR FOMBEAEERICE U CEZL 5 EEMIEZ. R B Allen(Bellcore) i
FHaEHOTEELTWS, COMA T, Connectionist language users(CLUES) %
HENOBHL, TORAYONERMRORAESCHBEMERQEELRS & @M
Lo GEID v ab—va YIERSEBR b7 -2 , 070 —wat v T
UZLAEROI, ARNLLT, MERHROKALBELERTHFALFA, £/, HiOR
Fo7THONHAEOME, FIOR , 7, 7TORELSHBEEHIH L LIKELA
Mz ehTWw b,

EHRTH.

DERL2 20WEoBE CNERHR) 2BAE €L (AR B, kAgzh
LEME (B 25ATHML (AR ( LE5h 0L 3REHEEL TWizhiERAT
BHENbEB L vEB IR,

Q@2 >OMGAOHFREA (PERHRA) EEKA L (AH) %, 2 0T oWk
BEHEMBTS (AT &, BAS (B EO»FBickofBahi, 2,194 Doy —
YTFBE, I5DFREF 4 - v COEBETIHY/I5OT 5 —hRENT,
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@% oWk i 2IEKRAE (A . 2 20oMECHBBEKREERY 5 (AJ) CBF
READ (M) BAZFFE X 0B, CRTRTRDI I - STl CHhHD
BRI L > T, CLUES EF AR MOBRE 5 ~MEESOEBERERCHEATR LR
~T Wi,

] MeClelland(CMU) REFHIB I 3B OXR L ~rliloEEcrVTH~TVW, B
EERCBVTR. BELOVANVOUNENPMLETHD. NSOV~ LVHTOEELLD
BOWAEZ{T >0 TH b, MEZBTLEAK T, XFOEELTE S 5 nic, BXTFL
OMGEEEAANIL - VOERPBECHELB~TV TLT. BRKELY -+ 2
P THRLTE M- L BEREREO =2 —-54% , b7 — 7 (SRN) THERTES
EbTENL, PHERTOAS, HEogarREnTVIEREDOIES Y7
DEVORTWE, chid, XFAABEL 27, FHiodMa=, b THLEXMR= =,
FEANELA. 74—+ 72— RI3ER )b -2 ELTEABILELTE S ¥
HraayXaeE LT, 0 7ardhr— g vERWTOW, BHGERTESOXFEND
AT XFEOANTEEARORNPESh 2ENPHRIRES — b= b TES N B LFF
AEFLTHOAT W, COBLhALA—LVEA -2 vyOV—LEFGATVS, ¥
fo. WEHKEZXFFOBFIL X » TR, ROXFREBCHREMAEALTE I EH
mAENT,

HRA- P2ty TR, EORVWXFHZLET 2D CRBOA - P b viZEHVX
FH —ADPNEOF - b bR - LTHAALKELH B, —H. SRN BE
ShVWRKEEE - TWBpic, a - RUERL, BOXFHNV-LVDF , + T -7 D
BICELTMATKER V- VEERI EHTE S,

(1) HEEFH L DMK

HEF ey — o3& LT NG Hatsopoulos (Brown Univ ) Sid. MiFOH£T5 55
MERDHDIEEEFOREOITR R FLEHBELT, BREL TV, —EOCRKOP
<. BEshABAED, BHTARAERILE 12— LTV, EBTH,
2BD74—+7 47— tBx , b7~ 7 %EWidrov-Hoff DBEBEEFEETFEEH L. AN
(2004 1, HEFI320° x 20°) & LCHAFIORSOKE (B, ZEEARD  H7
(252, AR 4° x 4°) CRYFERIEOAFAERE L, FHELT, 77
Al L00EHH L 2B FEHE LT FF 4 AN 70 -0 F — YORRET - oo ¥

—150—




BHES Do F — i L TR, 0 83° L KREFTI0 89° ORETH - 1o, X HEOBY
ELT. EFRCERICUACHVEEEZRTOR, BEREDO 7 - THoo&hRahi,
BRLTIVMELOROENSHEEEF I LAEATBH X E 21754, € McMiilan
(Univ of Colorade) v Iab— bt LTWh, Chidf # —- E2XAMAREERR
HRIEE=2- VR, bI-2BFATH D, AREZRRIEE0E» B2 EWo
R RITEERIETE S 2 RLOMUBEDLSHELNT VS, COBRIvm— AR ER%E

fEdtcdic, 14 - HOEALBET 3,

EFNVRISELOBKE N B, Winer-take-offD % , F 7 — 7 Th » oo BANITIZE
DHuttonDF , b7 — 7 W LA bDTH D, RITEOH T (BESE) oA A—
ATNBR v =4 @EE&hE D, T, ARRFEE (F3B) CTECEBEONIREL S
PEARZ 4 -+ 7491232, b7—20ThB, AR, FFAT L FTDy — v D
RTRTEELABERTHONIERA A - AR (AT &, b, 759 vicksmy -
YERNTHURCHFEO LS A -~ (M) Th5, SEECHABRAB LM/ hLER
BRENH., 41 A - v ANBLoHEE., £1:0154 2 - B S 1 B2 EL CHEERR
BEHaELTEY, £/, B4 4 - VB ol oRBBRBEBESE LTV 3, NEE
BRELHAORFABRIBEN L CHEAR () EEALTVWS, ZEBRNEEELE
SLHEROSNBBMA T ) 78R, Wi EKEBOA » - vITOR—-HOKOMHT
Hbo KEELLT, B , 7Tz 5 - %2EECLAEADT 2, o, AEEFHOE
AR R B L T Wi,

ROMIHIB DK &3 5 < & &>, I V Hutton (Johns Hopkins Univ )5 icdk - T, FFEH®
RHADT—F 7/ F+ 2 VALY bR, b9 - 2 OBVBFENICE DB/ o & bl
STV, KRTE., MEMOS2 2 RATPANET 54 5 bbb - TBEHT 5
DE,Ial—-PLTWh CITR, /7,070 8F — g vy 7PV Y X LERESS
A, bou—2 (A733. dfl10, HA3) ZHVTW, ¥ EABAOMBEKHE T
TOLRIDRUEBERATBLHR (BARAR2MWMHROEEKMA) FoT0t, 5
HETLROWT, HHEE=9 LTWaEicR, BARBFRADRESLTWVWS, C@
TA4— R, 2 DBEENERCT, COBOUAIL b TOHAETA~TVWE, LT,
PEPMRCEAL TELRBEEACBH S 2T v Bk s ho Ry s GEREES.
KOUDBE (T L3272 QBOEE) TONBOHAZENIPIA~Oht, LIDERT
D, BOT+ 377 s HBEPUBIEECHBERUERL OBEN S, TOF , F7— 738
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Mgt THeA. RIS ERTESD, ER ATV TOEEHo 0 LOTFITTERIIEGR
L ElR~T Wi,

(5) HoMBtictse a2 - VOKS

SYHLF ,PRAFLATIARBWTREERE 2 5. ¢ Hinton (Umiv  of
Toronto) 5 RHAMM ST 2HA (M) 25ARVT, @HRET = —AMEANTIL
BTBE 2 VHCHBEREEV 2 L. F—LTHBEFORTFR>T A ) T 6%
Tk Lt COBEERHVWR L, HAKEBL > TRAK R FLT , THIZR , b7 - 20
mmxhTREMFERESNZ 0T, AETORRCBERLZEFSCER IS E2TES
ER~ STV,
BAVEEARELT, 220 ,a—AElh oI TOHBEBERIE, &% /2
ATV RO LEE 2 - VOHAShE LI PR EEGVALDTIER
LTWd, AHOZEHHPEBMICHEY &-T /o VvOE#RL STl anfoed 4 —
sET. HEERERAC LTV & 2H i, BEAPLZEHTINEO K WEEKT OFFE
2HSFHLTRENELNIDOTH S, COHBERIKIEBEESHIEE 2 - VN
AFEMLTHESHENHEEN S, 8 A7, 1Hidden BB LV 1 HATEKT 2220
£ oa—NMOWMDMTHEESEHAHET sHEOR by - 2HVT, BEREEALLT,
Sy Lt , FPAFLAYS ATOMECOTMic L D RITEERDEBETHEL TV,
7. N -TFULERELONSRBELHEORFLAA A — A OEREFR~T OV, 0T
RIMADE »2 - AZRFEAL, 2EMTEL CHBEBREBERCT LI RFHFSETY
120

REROHMTx 0¥ EAT 27 ML OBEL LD - o JNREMHER»HER
BT RED -t TH B, 7—2Z + 35, 7EERVTERELLT, FHCET 5
A F . ,2LCHBY, PHIBICSEERHVWT—EOFBENRIREST 5 &, 80X T
B AABEHOETRENMRESIA TV . LhL, BEBEOLE 2 7 A EFEK
T BH. Hi— LCHEBET 25 47T, T~TORBERBIHE T 2 LD CKELFER
BHALNECHD. COFDFEHLIEREICECNL, LAL, COHETRIAKER»FE
Xh3 it HERMIFEI A, COBRBHAGRVW I ELENL TV,
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3—2 #HEH- 2O A

(1) “The Effects of Threshold Modulation on Recall and Recognition 1n a Sparse
Auto-Associative Memory [mplications for Hippocampal Physiology”

Valeriry [ Nenov et al (UCLA)

AHEE L LT D Gardner-Medwin O EF Ak, LEWlEH>/ — F DS RES
Lk ey —vETEETILDOTCH D, COEFAHTOMBER., BEBICBVTL &0 H
2EDEHILEZX D THD, BRESHLLEWVHEOEELR, 22— (HEAN) oKX
EEEFR ;M- R2BORERBVALETLEVHEARY 5O T, Gardner-Medv1n @7 &
(GtEYA 7 vOoEMEL bR LEVEEZRESCT Z) CE~ZVWERIREA TV,

(2) “Visual Navigation with a Neural Network”

Nicholas G Hatsopoulos and William H Warren, Jr (Brown Univ )

WELor TF 47 —p5, FEREHORBNTOEHGLANET 5, COEK
REHAEDEF v E, B—XKAEHON. ST KoL TOABENARCE>EBKL
TWa, MEZERTOATF4hrv7e— (2RL) o, GEES (3KRT) 2RET
53, WhwadEREZ2BOEER , P72 TRD 5,

AFIEENTICH B 5o HE (20degX 20deg) (k. 250ZRE (4degx 4deg) WHFK
SFEEN, BREFRCB4ERHOBE., 2EHOZ Y- FeHIBT 28 {HoMlah & 5,
HABRERNSTIEIE L. 25 MHiarsn i ololE~0EShrEH T 5, ATIBLE
HAB &2 AT, udrov-lloft OFFRAITHEAOHEEEHT 5,

F Y ACBEBANLE"R Y~ REBWVILEF N~ TO s Iab—ra vOERES®
REN, LELSDOEES, REIEBRETIROHEI TS -4 £/, BEOBE.
KExy— v DFEp FH - rLOREMPEVERIF O, FoR, AT
AnvTa—igMi ohfc/ 4 XT3 EF roREr#A~Oh, ABITOF— % &EH
FlicG > &R &d iz,
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(3) “An Unsupervised Learning Procedure That Dlscoverz Surfaces 1n Random-dot

Stereograns”

Geoffrey E Hinton and Suzanna Becker {Univ of Toronto) (1BfFraln ]

HAOMBRMoEAREEERARCTE VI HERELEBoFEo— o 2RELTYL
Bo CDEXLE, S5 AL, PRFUAT I AL SEHOCHIN., $RHEHEHEOHERE
L., viabv—vraYERERLTWR, F /) 77 R3EHDE  2—-AHSHED,
o a—VHOBEARR V. REvaA—AMRIET. ADCREROBHPEAON D B
£H9E sa—~VOHNIWOHEBERHEERARCT S LI, * , b7 — 7 OEAGEERT
BLEVIHILDTH Do FHOER, HE(disparity) KEFALAEERATEE 2 — 0
PEoN. 5. BEE 2 —VORADKRENE OHABERBERRILTELWVD
Rk (K1EH) . FE- AL TEE a2 -k -2 (HLDH S
e, FOBRTEIR, FRCEET Z 0, FTORITEENNT 2) REEREET L
bRr&hike 2, P~ DEB~OHERBEEOZARFLVATS S 5,

wE. ZO. REQ82)0EF ATk, BCEBLcHS 3 EERFENNR S H &4
TNTVWEL, LIZEAZLEORITCIZERCHLTR, COBFATREFALRNE

DI E&TH-To

contextually
predicled

7
™
L t L | wEE
/]\
L1 L L | A&

K1l fi®oat—LvyasEPdss , r7—7
(AFIBORITICR., 3+, FTOE - GEHEMADZINS)
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(4) “Connections Between Levels of Description of Perception”

James McClelland (Carnegie Mellon Univ ) [(BPrEnE]

HER, M@ 50% 2 -t X{PLDF2—D2>0/IEGHETRTEEINZELS
LEBZTOEFADE D, Ta—304 , Mo, COLIRUXROYBEZEY A 2Tk
ER~TWD, T, WARKOHES 2R - AEEOA , t7—2T, BR-1@TH
Wiea sz rridas, PREEE, A—EBTHR T 2=, r3NEECKESEE
PbDTHDL, EHREMMEEEATLZLBI,. DAHK/ A XEMA S, @2z, + O
RANCER A XEMAL, @a=, P HAERA /=2 vy FIRHERYICARD B,
LWV 30DFEERL, @PELELLLT VWS, BAHOAT, B ez L
Salb—ss YRERRREIAT, BEBEELCIMED AL o,

(5) “Experiments on Constructing a Cognitive Map A Newral Network Model of
a Robot that Daydreams”

Larrie Hutton and Vineent Sigillito (The Johns Hopkins Univ )

B3EOF , b7 -7 LB ZRAEMTCOBRBOARENETA TV 3, AABICEL
SNLBANE (x. vy EFEE {3l <, KoM co@ErEhahsx , b y—2
ThHodo, T, BEMEER LADSHNO I - N ST 2EREEH+T 2, Ric, B
AT 4= b, 0 LTV AV MR, b2, VBGELEZ HBIcE
WMENBEBRERL TV, DAL BVWS360D, =2—30% , bick 3EE0R
HbAERLABERVOTREVWALEES,

(6) “Expertise Acquisition Through Concepts Refinement in a Self-Organizing
Architecture”

Phillippe G Schyns {(Brown Univ )

73 Y OEF| OEFBIE DI E Kohonen o B ML T 7 4 (feature map) T & b

RATWD, AR, REFEORRZ 420073 YT, BAFIYICIE3 ~OH 7 H
FTAULHD, BHER/ A XEMA L OLFERLFEHEN, AR 2&T (/ — b it
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10x10) THBo LITO i ab— 3 YiERPRENL, OBNOBEIRIE»P SR
Ah. BULEL >R YTHFIVONEMINENE OF TH F2 VicxHET B
ohhiIE s — FRARPRY THFo Vi, BAROEFTNIOTALY T HF3 ) ICHES

Rt 5. @2&TLEo= , ¥y 7OMBRIF2 VOBUEARAELTYVS, (hoDFE
Hpkifsrid. feature map OHHELTH2FMEhss0LEb i,

(1) “Using Verbs and Remembering the Order of Events”

Robert B Allen (Bellcore)

HEHVOIBRPEF VL, 3004 OBBIIGA L, B 1. BOHRTOERY
KoBERTER., EEashikoBtc>LTOHEMIR, BROAEETELSLLS
g, P7—2%SBTEMETH B, B2, ITH (kept) PIMB OB (gave, received
Yicd 2 ERIC yes/moTEABMETH 5. BROBBER, BHNIESIERIFA
hitt i, BEANE2OOEROBMNLHRMEEELAZbDTH B, WT OB
aTb. A, BE. BHRIYERES» S>3 — P TORRATH Do I HMITMATEGE~
DILATSH %o

(8) “Directing Focus of Attention Through Control 1n Depth Perception”

Clayton MeCmillan (Univ of Colorado)

WITEOMETORACHECMHTIEREA Y TVAY LR, PT—-7EFE
B Ufo FECERAZ i alb—vs ¥icko, T§l@ELCESNRERILT L TF
— s MECHT IS ESC N, T o v TF - EOBEMEL, COHRERH
LEERNBER£B5:01C. AVZLAPROREREFCAAPEETL] L0k
WALl &2 P 7 —27 @5 BT, TOHMOR. KOBATHE SW~SRAOME
#HA b,

[ =4

B
L

]
ForSic. AlomE - 2HMEt=z=—30% , PTEFAELE S ETEHSIEH

=
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T288OHKEMLB ot L L. AT U A robEEPROTHHATH S &, HY
WEEENBELTWAREOEABAT. Tr3 272 7RBEERDE{, SBOE LD
SIS HEE T g
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4 .  Lectures on Self—organizing Neural
Architectures (Speci1al Session)

19%04E 1B 17H (k) 8 30~12 10

“Time - The Essential Dimension”

Carver Mead (Caltech California Institute of technology)

EMOmME A7 LR, BOWEROELORERCEHE» b0 THED., HREFiC L
STEBENG, CORMB A7 ADE—0HMIZ. EVMHEIAROBE»SZEHL T
BELALOTHRETHD, COMB ATFLLBVWTR, 5E5D0HE L TLIC
Bl ((EE LV H DIRMKPIICKBRRIR (cause-and—effect relationship) 2 & T &
A BERAGFBRLTVWE E WA L), EMCEE T 2R# NI e — v v b
THBELIBA~NVIOEFETHBENIIETH DL, COXIN/T I A LDOFFEHRI
WHETHT W,

MEShTUERSEVIoRKLO—ArAEY., NMBOZ (LS BBEHREINT
W,

ZHEPBEAEVI SO, BFEE-THNLHRODOYEOEREDBELE
EWZBEDTEDL, COXIBYBENE, EYOHMEL vt hoDAlIdN b2t
— VY rREHOFTHE Y, FOAN Y — v OERDOEE A F LR RET H, HEL
ZRT LD, MarrZ QLo MAF &, MBEMEEMOME L v ¥ L ORIICFAT
ZEHHHBEEWMB LI, BT -T. I SBEARAIR. MBSO LS5 ~&T —
FF2F ¢ ELTHEER Y — Y ERHPEEEDTH-TE TV D, 22— F I3
s P72 OBRMERL VL XN, FECHRESNALARERT ~+7 7 F v &,
MEFOTTYERROL B ECOAAEMAT SO THINRToT. LA T O
BEREHOTIEHE LIS,

Za—u0 RAFAERIRBVCHR., COESHORRREILANICT 77 F ¢
AR T 5 EAEHRHTA~AETCH DB, LIt -T BEOAT - HAD I A1 7 W03
bOPEET, COLHHBEBEHEVWI bOLPRDEAENLEF + A Y ra v &L D,




CToPEDE » F—&ELT
“We use Time History to enlarge the input system”
T Hif b,
MIEDOR wwra v
O ANF =967 4—F v —OREEY 27 LEHET %0
@ cohrkozxs , 7OARLELTHAET S (K1)

|

(E 1)
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4—-2 (HEE BE AH

EZEL{ OHFEHRDP, BEOCERITWMO AL CLO0EBHLRIERHL 72, i, V- —v AR,
AEOBEEET =2 —512 , b7 — 7RO HBERERE L TS,

(1} “Time - the Essential Dimension”

Carver Mead (Caltech California Institute of technology)

EEOMBHBHABRAR, GETF2— FTHESWTWS, LL. CORDEKKI
EBOERIR. ARDPOFI LR LTV, EL{OFHRBHMBLTH S, ZITH
WA AEY @ 242 L WA (Tine plays teacher)s #4Hb b, 1 KT LH. A
HER»SHANEF AEBRHELT, WEEERT 3. COYWBHESEHOELL ORE
BT AL DThH D, HOBATOANERSE, CORFLILPRT - LHILEF VEEL
T5, COBBELT, FHLEATY,

———%K\ngpare K—

Correction

Input

Model Expectation

K1 BRI & B R LN

EFROEHERICOVWTHHA~E I ERBF V. ANEROERIEK 2 wiRs L5k,
—DDEBAMTHELINZOTELBL, ZHOLERRBOES LI TED STV S,
— R LT C D5 HERMEEERT 2L, BHEROFEREITL - TLEH, &
APERETRERTMEEREEREZT 2 itk -T, OWEE LT T3, AR, —
RITGTRABOBI L b TERVET S, CORTEHPLTYE, REREREE
Bokoicit b,
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output output
1nput input
Mathematical Sys Animal nervous Sys

B2 EkotFRAEER

F1 RumE@Bl 7 5 AR OBERH

Rt R 7 R
1 4
2 16
10 10°
100 10'°
1000 10"9¢

COEIRGRILALR, BFOERZEMOVAL C LICE->TRENT VWS, COHEKM
TREKE. BHEORHEOBEREZ <4 754 YIEATABETARI3 DL - T
B COXIREHRIIIIMREICL > TRIIOEEERELLTWE b0 L Ebh 3,
SOk I IAKBEBAFBALEE, BB ZOELEEDLWIRAZL-TED, &
Nitd > TREBOBRRENEREZF VTV S,
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X{t) X(t-1) X{t-2)

X3 HEEHICE> CRBIEROILK

BFHICCOL I BEFOHEBOEOBATERTELILE IDRMESVAIL W,
PEEE, 54 2BEESSBRNERc2 s vdu T2 3:EbhsoT. &
R IIMEBREBEDPRENE S,

(2) “Self-Organizing Neural Architectures for Motion Perception, Adaptive
Sensory-Moter Control, and Associative Mapping”

Stephen Grossherg (Boston Univ )

Ewm g Y007 4 V¥ (Grossberg and Rudd) ¥ & OVITE . Yector-Integration-To
Endpoint(Bulloek and Grossberg)ic 2 WTHE.

T—vaviC7 4 05, EEMPERCHT LN TOE D DAEFIFHAR 2
TEHELDTCH L, PlAE, —208LGPATH TV LI ILEAS Spit Motion, 3B
DOHEIDSHED v~ FEIREHT BT (Delta Mot1om) B EMI DT 4 A F Lo
THHPEND, T~ 3 Y007 4 M F BT - BWAENR T+~ b, 7 T2 27 A
k. EHTABEREAMYE T AIEDTES, CO X FAE, BB ESA VT —va
vERELED, BEOFRCBREOFEVLDRKE TS, T—va Y0C7 14 V7 LFFH
HEMRE7Z + V7 EXHAGDLY L A ZAFARDVT SR LTI, Choa 7 40
SR A0L e HBBLERIEN TV S, IO v A7 ALk o CTWaterfall 111usion’d
LAHLHEEAI S > T LMoL OFIEERFET L L TEL,

—162—




Fouz-fold symmetzy of orientation cells and direction cells: Otiented sustained cells that are
sensitive to direction-of-contrast are fated by transient on-cells and off-cells before being combined into
opponent pairs of orientation cells and direction cells whose cutput signals are independent of direction-of-

contrast.
X4 AT - BIAT 7 ¢ 0V 7 O FREE K
To PPC To NP VITE
T t ki
prorasornsrisoseesross: Pausar _J|Target Position
: : Gata Command
Dot :
¥ : L
: + Diffaranca
Do . @ Vector
: 2 I IZ : + — s
: : T
H - Go
‘re. x f |
: Y Paflglf_-r Present Pesition
: Raf T p Gate Command
+T T+
from
Endogencus Endeganous Genarator({s)
Generator

An AVITE circuit: The left column schematizes an endogenous generator of random training
vectors composed of gated dipoles. The On chanpels (+ superscript) generate zandom unbiased training
vectors, while the Off channels (-) activate the pauser gate The right column shows how the endogenous
generator influences VITE learning. The endogenous generator inputs random vectors to the Present Position
Command (PPC), wheze they are integrated until the pauser gate is activated. Ipputs to the On charnels
of the generator then terminate, the Now Print (NP) channel is inhibited, and the PPC is copied into the
TEPC. Then learning in the TPC—DV pathway zeraes the DV, and thereb adaptively calibrates TPC-DV

signals to be computed in the same coordinates as PPC—DY signals. When the On channel transmitter
gates recover, the cycle begins again,

5 FISVITEDHERE

VITER, BE - B0 03K ABEcEy s b0 T, 2HGoRcH L TEENEZS
ATBOBMEEERT S EDBTES, YEBYE S DICHE LT, AEBESOT
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OWEEARLALZEINCRE OB IERSE S, &5, REFAD /2 F 4,
FELHO AT LOMOESRD, BAOMBrFERF L - THEHINSE, COE
BoHfEs¥EHah, BRI, HRREAL L OEARMN AT L CEEC 22U
CERTEBREIRN S, COLINRBLEOBBERBTH LD TE 2EMEL.
VITE BIGHEREEHMT 2 e k- TR I EMTE R, CORBERERS CRY,
TR /2 LRESERETIBB L -C. REEH. 2  EHOLMRERE
OHO¥HHERYERIEEREELTEREINDLZLIELR»TW S,

(3) “Spatiotemporal Pattern Segmentation by Expectation Feedback”

Robert Hecht-Nielsen (Hecht-Nielsen Ine & Univ of California at San Diego)

44— AERD SOERKE s — vy OUp i L oEANTEEE., EEOM o Hk
52U BERSLTVHFTORYUTV S, LdL, EFERD> SEAKSZMEETHH
FTHEEEED P20, 3240 LB TIRT VL, I OBER. Grossberg OWIFF
BT 4 — by, 2 B EFukusimalc X B0 — v ABRBEBEEHASGHEL LK
EoTERETx3LEbNE, (CoEER,. K6, T0L2kXRINBTHAL I,

Matched fi1lter
& predictor

X
O - — = O
Spattio O — - O
temporal — s - - —
stimulus
o - -0
-
I
Input Layered Mapping ¥Yord
Channel Network Network code
Selector

K6 ARfl#csszae— b7
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K6 icmd & D, BRRE), ZEENSRM»SEEE 7 « L s SR TERIRMICE DA S
N, BROR ), P72 kU~ 87 , b0 — 02N LTEBRYG LT — Fic
EHEND, CCTHEMRI LR, FHBERZECE>OWTARRISMEENT 2 7 4 —
o VEBDPHEHETDEETH S 9,

Za—brn, 7ol I70k5icksni, GtanicEEDns s 2 Fllo
WEEXLT D WOV —-ThibE A0»EETH 2. LB THOWE (FH) »
TFHELEr—~POFEELBLLTWE LI CEbN 3,

plek activated
class
Tun
passed
failed =
test backtrack
filter predictor

K7 HAFF (Fal) <Bs sy — TR

Iofhic, @ s va Yy TRUTOBEIE > LPABFHICOWTIHAB,

+ ART3 Hierachical Search Chemical Transmitters i1n Self-Organizing Pattern
Recognition Architectures
by G 4 Carpenter(Boston Univ )

» Self-0Organizing Analog Fields(SOAF)
by F § Weingard(Booz-Allen & Hamilton Inc )

- Characterisrics of Newral Population Codes 1n Hierarchieal, Self-Organizing
Vision Mechines

by K Johnson{Hughes Aircraft Company)
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5 . Learning Theory I Sessi1on

19904F 1H17H (7k) 8 30~12 10

“Connectionist Pushdown Automata That Learn Context Free Grammars”

G Z Sun, N H Chen, € L Giles, Y C Lee, and D Chen (Univ, of Maryland}

BESOFEKE vy v EToa—3az, b7 —20BEr»ELoNTVE, 2L
foma—5 0%, b7 — 7 OWEERTTELETS, =a—2ickdd—F= b rERE
L. # OFFKEE(LE AW CXIKEH X & (Context Free Grammar) 2z €% v A 7
LAEWHRTHIMEDPS D,

COFBRICBVWTCR, COXIBXRBBEXEERIA— = YORRERET %o
XREHTHZ L WS T &R, HlloxEhend & &,

ab, aabb, aaabbb, aaaabbbb,
BEDAKOLEONEXENTEZELTT I/ b TR AA =T L ERH>I LTS,
YREHBEXEAEET 50 dABKECEEL—vofhic, $5—222 7 EZF>
VEPHB, bLIDRF , 2hlvE, KEFEZMAT L, EHb-LED SN
E&r3a2T7 77 b4 5L TERLTITHD, CORSER, ORI LT %,
HELFZRS , 70BEREBICLITERVWLSD, T2 &7 b TELESTICIEHTH
B>, COEXRERCAMAKTCH L0, EBOLIAHRRSY » 7{f 20N
HIKEBBA — b P Y COXIREBEXERITRCEDLEE > TE o LLAL LA~

P b vyOARTCRIAGEETHZ2, CNITCHELOWRBL R, b7 -7 2L TX
REHXEADECE2L 90 LAEDHEMIBIATVLES, ThSBVWTFRKE
HYXE2ED s 7 2 CIRE, XREAXEO BT EURIC LT iiBal v, T
Hhb, OB THARUERID7 52 ZTHROBESKEET LI ERATARTES -
7o

CCTRT s saforr—bwiEhg, b7—2TERL, X&Eo#mEToRE=E
ERE 3, COBHITR, NHKEEE v v EF A E—HICRY , 7 EE- TR SR
hiER oW, O & & ORI,
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cRF L TAEYDHEDA

BRI X F o2 HOHB T 2 BOEKOED A
BETHBo CLTR=Za=50F , b7 — 2L NRKEES - &, HEMHE
EBRY ST EERHBL .

ST, EBOERTH 20, FEROUEF = » 7 KBV TR0 ZH L <20/
DI ZITO, 2, PREBERT ,vaddrt— b2 2BKT 2 EMhCEl, CO
CAFLATRESNVITOXFRODVCRTEREARZL, BES 100X TCHIARTES B
DdH 720 VAT LAOEEKBER, AWL oMb T ELEPULL, R2—F /- b2
(LOL,OZEREL, a—/—toOflicd 3 —o0/— bhdbhiF LK),

(pop empty stack)

1 vZAFaAoHAKEE

(0,1,-1)

(1,1,0 59)

(1,1,1) (1,0,1)
1 “ Y (01¢'1)
(0,0,1)

(0,1,1)

X2 so0kELZES>t~b2F
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TR O0EnEROE LS L, 1 2nE (AKE) #vETL0iIgs A 7OoXEqLT
2. 5§ 2DKEEEOF 2 by EME oS, BETETCOXE 10EEEERA LIS,
ES8ETOXTEDEVHM, 755 100HFIFEEMALLEIARTIETOXTED
Bohhoti, COFHEEXETSABVELILECA, S AFARTEIE-(R2),

Za—35A%x, tb7—s705EENEVIOL, IThETOEKE < ~ /O LTRERHEE
NEZHIUELEEDs 3 20EmELCTHVEIOREVIOR, 2a—-FVF , b
7— s OHEEOANLSSY, AV E2— YAz v ARGFOHLTHH 5. > =2 -
eiHVLIIEiRED, ChAITOHERBCRREEATEAL LS RMEIFRAREILL
EhEIDLEVIDEL-EbAEHENEIAESEET. COMARERZTOME~DL »
i & LTHE2EI 3O THBEH I,
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& , Roboti1ics Sessi1o0n

19905E1H 18H (&) 14 00~17 00

(&EH: LGN A

Daniel Bullock& George Works hEELT B O v f:F 1 , 220+« , v 3 YOBEERXH
it b,

(1) “Manipulator Control using Layered Neural Network Model with Self-organizing
Mechanism”

Shinya Hosog: (Fujitsu Limited)

BFE L, P a2Falb—s0fHEEHNELT. EBE D=2 -SSR, b7 -2 €EF A
EREL VS, TEF VR F2BCHCHBIL A 7 =X 22 ->TED, ChiZ/KoD
TN AROBEBICHILTVLE, ma—rwrHloBeld. HEHLE - - N4itomAEOE A
%. Hebb-type OFHA — V> THBET I LD HBNEEREW 2, 2O
B, BULAANZRBI 2L ECHBLE N B I EhREaNt, COEF A%,
HRUEITEBLAR=Fa v - 0H@cEALEERPRES N, SHE# 1 2L
—saVORER. RodsflRrd-TbThicHEHEI WS, ARELEDRS 1
fio

TN HENRELALAT=FKarv—s 2 HHEODb DT, BEOFET IO
AL DOTH 3, Lidb>T, vt 47 2080 anil, BitoEELLE 675
THOLREVHVWTH A I,

(2) “One-Class Generalization 1n Second-Order Backpropagation Networks for
Image Classification”

Mary M Moya and Larry D Hostetler {(Sandia National Laboratories)

I1KDBEET7 4+ — b7 20— Fx , b =2 % 270l g rvgilnd o T%Y
SENE, FoWo8 VY, EEBOSEANILTES, ECa2h, BEDZ 4 —F 7 3 7 —
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PR, P72 TH10° BRESKLEERICEBZET LD 73 AHNO—LIZTE 3
B, FHT RPN ROBARSVWTHRBEALBIET W EGh ot
ZLTCN 2RD7 44—+ 7 27— bR, b7 —02RCEEREIT-AHER. RHOME
PHREZZFATVWT S, S2ELAURIEbREH,

CITORRI, HELEE L CRHIVMBNILE DT, 22—-542, b 7— 7 0OIf
HrEtoBRERECEETVWEEDbNL S,

(3) “Model-Based Perceptual Grouping (MPG) A Cooperative-Competitive Approach
to Shape Recognition in Neural Networks”

J Michael Oyster and Nancy B Lehrer (The Haghes Signal Processing Lab )

HADO  — v 2WEBMEEZD2RET =5 v7 s b0~ hRESH L, =
FAF-BEEERAVAERLCED, TFLV0XRBLBAOH L , WY ZIER
fbr, bo—2hBHENi. BEOHERKDOEFLR, 54—, b7 — 2 EFSIL
ENd, TLTC, b TV rOT7 - b, 2tk 2, JOBRMEF VDB
—WehHLIE, MBI fEEEND, FEBEZAVWELERICID, COEFAVEH VL
)TEVD DT 4~ b, EDBIEP TS DOADPSNEEEDL T 4 — VT 3 T~
P, b~ 2E 0 BhTWAEEhRdhi, AFER—WHE2S 0. LEAOHH
PHRKORBNPTEBZDOT, €/ A vF— a3 YPHEHABOLSOREARFEELTHYE
THbBo

COFER. 2a—F AR b -0 BT FAT S, SMBELTEHL, A% T
o MHEMBEDEI LRI, BELEORLER - bDTH 5, FE{FLE,
ZHOHEROWHFLCBI 2T 47, 7LEBERR, HEROZIMMMCE > TV B
ahbhlEodo, TNEUMNFELBICLOBRABKE VWA EZZ50REATH S, 5
B. Za—S0F , bY—2RIDEIIVFFAT , TAECHEA L, ChEEENES
OF, Ty yABELAAGOE S EVWSHOEIR. RETOMEIS L LEALLN D,

(4) “Neural Computation for Collision~free Path Planning”

Jun Park and Sukhan Lee (University of Southern California)
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Za—FAF, b =2 EHOLEEFYHEREOHET. FAEOCEENOTEZEE
TEHEERBELVIBBERECHFL T3, MEMEEEM AL TFHEL TV I hEF
figdFrr ¥, 3BO=2~FA4x , PV -2 RIDERIHNTVSE, TR
F R, COBBEEBRRORILESDVWTEE I NS, COTRNMF—MR/NNIES
LHCBBEF, L, TOEHRELLT, BEYHRER,IBESNDZ, ~1ab—ra
YICED, TA2 DX LOFPRUIREER TV S,

FAFER Bieza—543, b7 -7 2BEYRBEARBCEALALEVI AT T B
MEER->7BB I LT 5 E, HoFENUBMEORRRIT > TV, HMALEH
BRFEFTLMEEINTODETH A I,
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Z . Evolutionary Issues Relating to

Neural! Networks (Speci1al Sessi1on)

19904 1H18H (A) 14 00~17 00

(HEH : L EF)

Bk %3 - -Dld. “Evolutionary Issues Relating to Neural Networks” &4y 3 & %
el ,va v ThHd, 22097 ,vs »THELTEBY., —STWANK., £9%
kit s “EL” OfHAE. bo ERIBEEHEROPEHYAATITANETHS L
TERXEREDIL LD TH D,

RERUTO6HT, ILRFRXL2HTH B,

(1) “Intelligence and Evolution 1n Biology” (1nvited)
Harry Jerison (UCLA)

(2) “Preadaptation in Neural Circuits” {1nvited)
David G Stork, et al (Stanford Univ )

(3) “Genetic Programming Modular Neural Evolution for Darwin Machines”
Hugo de Garis (George Mason Univ )

(4) “Optimizing Small Neural Networks Using a Distributed Genetic Algorithm”
Darrell Whitley (Colorado State Univ )

(5) “Learning from Natural Selection in an Artificial Environment”
David H Ackley (Bellcore)

(6) “Cart Centering and Broom Barancing by Genetically Breeding Populations of

Control Strategy Programms”

John R Koza {(Stanford Univ )
ot , va v ERBELTHGILERTHD, RRATRD 20 RBOHZ27—7T
BoHEEAf, RERIG,LS, HicEEKAEF 702 2~3F 0 EFT. HEFHLL

Anz=lTabl EEd 5,

B (2)1d. Crayfish (h&iazv) oMBEEEEMAEL L T, HEEHEEIEEOS
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R7RBEELELIELIBE, 27 E2F5ABEFICL - T, BRENCELEL A 2 BHEE
PRRED IR DEL T B EEERL TV B, Crayfashid, B¥IR&AL T & (Swimming) i<
BT~ ENLIX D TH 2D, 55FANS, RETROBA S (Flipping) & &~ &
BIGEEPENLAEI R AL 2. Svinmingic 4 2BGH ., BEOBIICH LT, pre-
adaptation& W5 2K 3,

Z oY OMBELIEREIE. B < DpreadapatationEFTE TV AL DI, LETHD,
ENECHDPBRHEZRIRNWR , P70 FSFATVRBERED, TOI &R, HF
BRI RS 3. EMELEBRIcSTRE S, FAE. BONR, &b RSB TH
LV BEBEECLY, 55VHEHOALDOEEMERSL. Thhv o0 ehRiTo
RODBE LR R TH S, Lich-T, MITLVWIBALSAREREL LD LB
ENDHFRTH %0

preadaptation Kk -» 7. $2BEEHE0EY s hzmEEiR. #hllgEoF L T,
SEIREWUREIPRLNATVEEVWIRTE 2. H23EFRIGECLD, H3¥HFRART
L2, BAD=x—v2 , t OFPELGE, COBA»LE(RELTVS &, Ir
Stork FHEMWM LTV 5,

AmX TR FTEEABCRENTELRTO - av—22EKL. ChERL < KA
I ERIED » 12 v —5 (BERES E&, B5ER " HilLto—doEs 1) ©
HTlEEEE, ThbhsdEML TV DE T2 Vv—FLTWVE,

X1 (a)id. R¥IicSvimmingicpreadapt L. FNp SH1lipping KEIG S ¥ b D OB
BE (Y ANDPODPEHHAEH»THOEE, ChbFVE s nrmETss)
ZRLTVE, K1 ()i, BYLStlippingt@InEEA2bDT, DO ZHICHE
WHEIGZRLTW 3,

M2 (a), (b2, ThERFELRIBOKTH %,

BE. CO 32— vg itk preadaptation & - TFEHEEA»IERICET
BILELORENARTHY., LOIIBHEE-—2—v R, PREANE, TalikoL
BILBRNER 2L 2RmTE2LELBLETSH D,
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Flipping

Swimming/Flipping
08 08
Swimming Flapping
064 Maxmum 084
o n
i o
514— 5)4'
w Ty
Generauon Mean
02 02
Generanon Mean
0da T T T —r oo T T I
Cc 100 200 0 100 200
Generation Generation

(b)

(a)
K1 #EEfEE

excinatory

-—'I synapse

o, inhibitory
synapse

O sensory neuron (Input}

legend

@ motor neuron {oulput)

(b)

(a)
Mz HELrBEKROK

A (3Y1E. Genetic Programming O 2B FE-~TWwWd, CHiE, =a—w2 2, b
DEFE, BEHICITLELZIE, $ubb, BYCET Y722, FOBEINESTET &,
D%, 2=, FESOBRRLENBZEVWHIBDOTHESLE, £L T, Fhitdsletfiio o

ZFAada= , FELTCHEETLIEVIE L, B RIS,
BERLEE (nillion-trillion) @7 e Y ZELSSTLBE. H407Tokd DT 0 ds

LAEBLABCERATEECH D, o, HOAOKESERHTH L HIEHITHEL Vo

—174—




LictpoT, 2. UTOo LI BEAFHERAT 5,
MHTRPT—I DT 2—N"TS5 ,2F , 22 THOES,
@ HAxDE 2 —ADF e ¥ T aid Genetic Algorithn K& - T, HEMLT 2,
® TDE a2~ LEHAGHOET, S0 LEMOET 2 — VEBKT %6
CDTAT 4 TEREEMT LI,
()t , P T—LDfiiB&d,
(b) 2 BHiTe ¥k, F OFHIH
ERELLT, v iab—wvarvEiToTha, Bz, (b)) BEFFATHATHEBOA
[EEDH T,
. REHIZ, DELIHNITI S L Genetic Programming®iE R 7272 B illardware
ELTRBENSE CEDARREELAEHIELTVE, CH VI v, BRER

“Darwin Machine™ EEEA T W3,

WX (), =a—ex,  &EEDKER (BZER) OfisagbEicL-T, ¥H%
T 5F & (ERL Evolutionary Reinforcement Learning) OREZIT->TW5,

H#%ENZ, —HOHMESZ2RAT 5 GALKAERTREEERZER) ». T ORBH
BRALTLLRKECR Y, COXIRBRT T, Ehedil T, ¢nLS5@LTHFEHL
TWL DR, BFTLHLC Do T,

COMITR, =a—aF, b7—7 THEEINZFHEHL “2—v v b” %2 AL
(Artificial Life Environment) &M H A2 ATRERNZH S IHSB. O3 LAEES
BOviab—rarEff->T0d, vialb—varyOR., ERLFEEIC L S, HEF
BEFOSBEE, TLRVE (BRo#/L2 0 AT, @ohcBnEE LT
TaA—wYyRERTIENLE, ELOEBNEHNEBRERS LTV 2, i, BEEE
EBEEH (learningtevolution) @3 » Ly FhIEBICERLR I EAMBEL .

Pitoksic, cot,va »OopLRECHIEMFLE T L2 OME % X 0 EE
FHCFEEHRICHEDAATH I VI BHAR., RROPMEAFEERERLA. FLL
HREHEETRIVBEDTH o oo HE, BHrEAPELVLEIN TV IAICE T 2 RED
ve T BERE Lo nT b, FETALIARBEBEOTHBLLLEVIGML 1.

2a—wR, bbb, bEbER, EYREAPLOTAF4TERATH B, THHE, £
REBEPSVAEMAE LD TH B, YOI Z v 27 AL LTRAT 2FBERL
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LT M vRFa7rrs7avpflEsT0wid, A, 23 YOFERBTLEI, 2O
AORHIETBHDTH Ao

bbAA, CORMORMBO LNBLEKIT DRI RMETH 2, LhLUEDLS, THL
7B E. SHROFERMECBLVTEANCHELET ~E89H0—2 L LT, HE
T e
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= Vision Session

1990F1H 198 (&) 8 30~12 10

(HEH BN HR)

John Daugman& Ralph LinskerhEBEZHH L 3Ok , » =2 VOBELENT 5,

(1) “Spatio-temporal vs Spatial Pattern Recognition by the Neocognitron”

Kunihi1ko Pukushima (Osaka University)

AFar=te i, MOREeBI I - vITHoeFrt L TBEShbOT
b5, INERER - vOZIBRIEL LS LT 2BOEHEMICSWTRESH
Foo EF FAIT= by ERET IR IBME LT, BlkEhiT 7 ahilEsh
7o B R, EREFFTOREOZRCBET 2EEL R~ S i,

AMAR, BEANGRITOBRBTHI LEZLs5h. SBEHEL v,

(2) “Textured Image Segmentation using Lacalized Receptive Fields”

Joydeep Ghosh, Nanda Gopal and Alan C Bovik (University of Texas)

RBTEIE 7 4 b7 LI A D 2R A L BBRATERA VAT 2 A F v BITHRE
Ehfo RKEZEFETICERDL T Gbor 74 A5 2HWT, BEMIRRE gL EFTOBY
ORIRIC IS E T 2 K2 &ML L Tvw 3, zhehoRKkE@ilacdL T, S804
KEROEGH I L VBESN Svinner-take-all % , b7 — 25, BfEDLLE > 2
YFE—sa VTR HWLNRTWA,

CCTRVeRTVWEFLR, PR OB ENHE R >V TEY ., LhbE
EFUBETIRROFELEATHROBVEREZHELTVWAO T, BEEVHRTH
3EBbN 3,
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(3) “Computational Framework and Neural Networks for Low and Intermediate

3D Computer Vision”

Ziqing L1 (University of Edinburgh)

FERLZEZRI. MEEZHBUMTIL2BELRAEO—2TH b, FHERLH ¥ xlhE
Fns A REHOHREOHMIR, Bt Ecd U CARERT,. RED/ 7 A—5{Lob&
ko TED B, LADP T, IR IKXTWEDOEBRPUNERDIEMESI DRFEIVTY
Do CITH., FHIER» SEBAILELY V-7 -2 2FVT, 3ATHEOHK L~
MEEHL ALY, ZEAHEORERBCE>VLTIT- BRI RRX SN, < OUE
OHh s —F L. BEEEE» R LT, XKEMEORERER3ETTHL, L C
THORETAIYRIAR, Za—50% , b7 - OFEFLERSNTETSLTL
5, FMROBRLKZEEIL. HHEGOEETH 3,

IOWERIR, BEAEbavYa—s s VEAFSOFRETHD, o7 AT X
LA TYRbTEBIE, 22— VR, Py —2OFEEFHLIEEVIETSH
Be =a—FNF , b I— 7 OMRELTEFHBBZ LS, BENZ T 7V — /3
yOERELTHREHVWEEDN S,
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9. VLS I Implementation Sessi1on

19904 15198 (£) 14 00~16 00

9—1. (HEE: /M ED

Za2—FNR, PO+ THEOY , v LT, 4 HDREDLH - o Graf
& Hammerstron® 2 R IBFHBETH D MO2HF—MBAHETH 2. 79 /BLVF 4«
SENVERERHO ==k L, b — 2 OERE, BXoFEIEABLE T4 v Y
AVMEODWTORRTH B0 LT, BECEHEZHEANT S,

{1) “Analog VSLI Neural Nets for Pattern Recognition Applications”

H G Graf (AT&T Bell Laboratories)

AT THELLTFe 7F , 7OXFIRNOLHE >V TOREXTH 5, ATRT TR,
SMdoa—ay/ F ,TORERESE=2—-F VR, b9 —0F , 7RHRLTVWSE, S
DWTRBLEEFEATHLD, SEBCOF , 7OEBOGHBICERABLNT W,

ATRTDF » 73, Ead 1, 0, -1 O3FHROSETHY, 24 , FOMMic Ly 7oy
FTRITNEERZELE>TCTVWB, COF , 7OIRHELT, 2B, /5 — @ 4
2—vilBErET SN S, SEOFRCIE. ~ ., 7y v 0BERICBITB71p codeDH
B ~NOERESOVTHE, S - 2o R TR, BIRIXFicd L T2##E0%. BoE
1%, Vv bRIK, HAWOEFIXF HOHETH 2, L LEE, ROH—
savYDF ,TERHARPTHO, CNEHACEEZSE 100%. SEAE 0D EFIR 1,000
FBLLRRAFETHL, REDF , TLHZD -3 v0F , TOHEE2R LR
To

Ffo. ATETT i ColumbraKF LK THF =2 —nF , 7OMBICHOEAT VB,
C 4143, analog storage cell reconfigurable architecture &MEEH., F , 7o =
22— YHOEBERAA L FFHTITY., CORA ,FR2FerseFrigtso ek
DHEERBBED=a2a—503 , FTH1F , 7HEEETEACE]»H 5,
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#x1 F ;7o

FRER 1987 4F 1990 4
Za—vv¥OF 7 54 256

v T A F LT 2918 32768

L LY <lus < 100ns
EHEN 2 5p CMOS 0 9z CMOS
PSR AK 75K 412K

(2) “System Design for a Second Generation Neurocomputer”

Dan Hammerstrom and Eric Means (Oregon Graduate Center)

22—0IdYEa—3DEBRFLOVT, vAFLAT—FF7F +WNEROLEHER
SWTHLTWE, BEDP=a—vF , 7OHRORF R =2 —o yOBREEETETHICE
Bz eieEBhshh, ~AFLLELTOUELSOEEIRIFTVE, o, FH
B0 TiR. ¥, 70A4 L LTHHIEbO, ¥ EEEOR LICERFFL TR L, &
REHLT, ARERKOSHMBEELERL, 4>V THERERHAL TV,

15
 EBAHORB L EH
ma—nEH

BEOHEOR Lok wicid, EE&HFRE LT nultiplexed broadeastiE&LHFNTH
L, BERKSOWTRT~TOEEIEBIADINIRTITVOT, XFLER 24 »
R AP

EAOERLFEECOWTRTF RIS F4 v ADnA4TY , b RARSFEL OGNS,

BTt flash EEPROMZ HWZzwerght indexingic 2 W TR L TW 5,

BB IOV T, Klopf/Kosko 7 A2 J XA @ — bEERE L 2o, EREREEDR
RIS, FCTHEHBRL2= -0 vO—OAETMHVIHLVWETALELT L,
AT UC Irvine THRMB & T Bperiform cortical modelicEH L T3,

BENNT~FF7F +DFEELLTIOL, YRAFLT—FF7F ¢ MIRT T —FO
EERAERB LA LOTHD, =a—00O - b Y =2 TR ODVWIREREALRERTS
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2 T\:Cl

{3) “Multiplexed charge-based circuits for analog neural systems”

L ¥ Massengill (Vanderbilt Umiv )

TS ERATARBRER = 2~-70% ), FOERZEEZLLE, E6 0B R EIM
RALIZE, KX, 7rar=a—vrOlA%E nultiplexfbd 32 Lick b, KiEE
BF , b —2OBELERLLHATEH 5,

XWX T, charge-basedB 7+ v Y FHEEIEEZHE L., FOWA%E nultiplexfb L T
NAERTEERAERBLT WS, &0, ~NZ2%tine shareLTHET A&tk =
2—0 YEOEBRIFFIREREN S, MSIS 2 0unF e s Toe22HOTHELL
BT, SinsTRAELHRE LA S EHEZA TV S,

FERL A YTV TREBLAELS T o FAROBRETH %,

(4) “A Parallel Implementation of Kchonen Feature Maps on the Warp Systolic
Computer”

Richard Mann and Simon Haykin (McMaster Univ )

Kohonen @ self-organization feature map% E#{b 4 272 i, systolic computer
ELTHEAL YarpEAHVWAERZE 2WTB~T WS, CHEEHROMEIR. 19885F6 4
D ICNNIZ T Warp computeriZ 3if %4 back propagation®@EH A& LTREI LTV S,
BANBERGE., IEORZLERIC. ¥ — 2 DHE Lepoch update EMEiTH 2 —EH
MERVWEERATCH S, =a—F 0%, P2 = Y ETETTEEE, 2a—n B
MTRELTF ot , YREVLUTEE T , HEELF 3, 2 &80, HEED
W ELEWV, ECT. FB7 —2E290%L, B0t , 9 BKEREEZF — 727 icsY
TED. TOFERZ epochBTHEHNL, 26(60FHA2FAETIFEEHVT VS, D
F Ry VAX11/T80T LE~T100~300fE D fE[E L HAl S T WB,

EEicWarpE - TR T OBELEK L TV ERITEE N LD, 747 7Pk
FIEAL W,
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9 —2. (WEH:/M WE)

(1) “Analog VSLI Neural Nets for Pattern Recognition Applications”

B G Graf (AT&T Bell Laboratories}

Grafld. ST CTEHE-oPOVISIZHELCED, =a—vF , TORBMENTFET.
SHRBH/HTCHEEIT - o

HEONER., chETRMAELTERZENGF , 7ORREOEB L TH o OR ML
~Hhk, Fhold,. AT+l ~—20 LSITH ¥ trOHE=2—aYh1 F
,TRERERATVS, ¥4, ChoD=x—v¥F , 7E2HAVTUSHa% E LT, Hiose
s - PH~OBARICOVT~ SN, FHEEXTT8%. HIRIXF TI0% DEHE
ML TWD,

HETRS SHEEHRTORLVF » 7OMEOCHEMTONR L, MOSDO 9 v —
A2 BREER Tz a—m v, 32ka 22 va YEEREL, 100STEIC W,

Za=FNR , PT—s %y — yEBOBEBBCEBYT 35S, itk S X VT —
vav, A=)y rBX0 23 v 7 s b—varvhRBTELIEVI, ETA YTV
3 vik2oVWTASE, FARNIZOLEED “0” PEHEIEE, L 2RFTHELILY
v, chitbite s 2 MEDLEEL W,

BELEFHLTVWEOR, TFero==—5032 , PREALHARB TS L L. 7
vANTEDRWCEMAETES L, BLO sy — Y IHOSHTCRBFLCAVTVS
CETH B, GrafBBE v AV TR LHECHABKAER T+ s F , 7E2RREDT
HbHLWnI,

(2) “System Design for a Second Generation Neurocomputer”

Dan Hammerstrom and Eric Means (Oregon Graduate Center)

PEEBO#BEE PR IBESBE TS, (VEQOOBHRRAEEIERELHRL VD,
HEANE R E s v a Y ER oo BHIKIOFHIR, ca— 03 v Ea— DR T
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(3) “Multiplexed Charge-Based Circuits for Analog Neural Systems”

L W Massengill (Vanderbilt Univ )

3HFHR Y F 4 0F v —vERAVWATFIeSBOF , TERELTVWS, EHEA
HoRERE, 377907 1 ZAF +—vORFMBOMNBEELE & SIS 2 5T 2 C
LREDERGT D, Fr—v~"—RETFRIOI4F: , 7R AF T LI EH VS
CEICLDEHBAERN., PRELG =2 —oARIERTE S, BE 0 F7R0F , 7%
RIFPEDOT &ETH B,

(4) “A Parallel Implementation of Kohonen Feature Maps on the Warp Systolic

Computer”

Richard Mann and Simon Haykin {(McMaster Univ )
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1 O, Optical Implementati1ons Sess1i10n

19905 1A 19H (&) 14 00~16 00

HE#H . Al EMH

D%, 3T, £, ve YIEEILS. Naval Research Laboratory® Harold Szu
& (Cauchy Machine DIRIEHF T I ¥ Fa— 7+ Y Z7OHEMKIE D INNS OTHEE»
CalTech @ Demetri PsaltasEIBFICE S i, HOERRB. = —marvta—F 4 >
FefRich/iB 60T, Hopfield®EF VO - BT R LAEH, s o735 aBfioH
FA.»noo7anyr—ws; PORRRORBRELRLHAVNEWE LTS S, IS OER
i, CHEoR=ax—waryFa—F 4 rvr7oaHiLE LTt sh0AMTSED,
CODZESELOADPMEKOLOLEZT LD B LELNS,

Optical Implementation /&L T % Application Systems and Network Implemen-
tations REZTHHTAHS L. 2,3 ERHPRATH LTHE, SHBLV TEERE~E
fTLIED A EZEATEIWEBEDNE, Joftd, TAFTHLVWEERE Wt — Y«
TELTEHEBEBRDHhDULIRaRb oI, IC(EL ML ILIVDIVEDIHESE
(CRRINB LI >TE e e L, TAEAMIERICTL, SBIIV-SERHCK
L EHON TS 5,

T, ERMEETEROTEGR, SEHCBAERREMTHE, BF F TicApplica-
tion Systems and Network Implementations KR HINTFREOSFINAEX(TR Y —& ,
va vESY) RZOTFEMNCHFIERIOEILNESE, ChIKLEE, vAFADL
AABLEVWRBY TP THEPEN— P I TDT—FF 7 F 4+ LALVDREIEL, &
i3, MXOREDLAELETCHL2ELT[HRVD, COXIBARILEMOMARTVE
WHDSFEERDP— 2L ->THD, TNALFELREDREVAREDOLEERET 25
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DFESWERRTIIPHMATERLTEO DT, B LRET AEEIRE 2 AL
FEionbd, FE. PHEHZAIROFERYAACMATHMI M EZ 2 v 2 —F s v &
DF £ (1990 Optical Computing (0C 90)) TR, —=a—5 0% , Py —2MEORELE
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Atcik. Fiikoe 75 ATRBE LTHEEINTVE S —rOfdh sEBRMAIE DO
—vEHATIHEEER -T W5,

REFERENCE OBJECT
NONLINEAR 1 > m— OBJECT
PROCESSOR
SPACE VARIANT LINEAR
PROGRAMMABLE | S TRANSFORAM A (INCOHERENT
TRANSFORM TO COHERENT
WITH GAIN)

INPUT  OUTPUT

M1 F#osrssr2fvidE8REoRAEE ]

—187-
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BLThH, IEHIG 25— BRIDPTHELEFEE L TRHEPOREINTVWELETH B,
COFECBHBEHITIERT 1 27 LB EXAATEE, ZAH LI 9 — v BIE
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[Z% HR]
[1]Y. Owechko, B.H. Soffer, and G.J.Dunning:Optelectronic Neural Networks Based On

Holographically Interconnected Image Processing, Proc. SPIE, Vol.882, pp.143-
153 {1988)

[21D.Psaltis, et al. : Optoelectronic Implementations of Neural Networks, IEEE

Comm. Mag., Vol.27, No.11, pp.37-71 {1989)

[3]C. F. Neugebauer, A.Agranat, and A.Yariv : Optically Configured Phototransister

Neural Networks, Proc. 1JCNN-90-Wash-DC, pp. I-64-67 {1990)
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(1) KBRS ERIcLdE=2a—50% , P T —7

“A Photorefractive Optical Neural Network”

B Soffer (Hughes Research Laboratory)
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(2) 256=a— YEO D=2 —5A4 Tk 4
“A CCD Neural Processor with 256 On-chip Neurons”
A. Agranat, et. al BELUD
7Pz P SRS = —FNF T
“Optically Configured Phototransistor Neural Networks”

G. F Neugebauer et. al., CalTech

CCD (Carge-Coupled-Device) B XD 7 2 P F 3 VY PRI T LA VF TRESGHTHL
FREBFAATY , FROz2a—oF , 7T sEETH S, Cho L T,
CalTech®@FBWE OHEEER O &,

(8) #4733 , 7 HET =a—502%, b7 2%V TATr N, FUEXFOHE
“Recognition of 26-Character Alphabet Using a Dynamic Opto-Electronic
Neural Network”

§ Tai, et. al , Mitsubishi Electric Corp.
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“Optical Formation of Interconnection Weight Matrix for A Neural Net
Using Electron Trapping (ET) Materials”

S Jutamulia {(Quantex Corp ) et al
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[JCNN Daily Schedule

Meneday

Monday, January 15, 1990

Regency Ballroom
Tutorials

830 AM to 9:30 AM

Pattern Recognition, Associative Learning, and Self-Organzation
James Anderson, Brown University

9:30 AM to %:45 AM BREAK

9:45 AM to 10:45 AM

Applications of Cannectionist Leaming
GCeoffrey Hinton, University of Toronto

10:45 AM to 11:00 AM BREAK

11:00 AM to 12:00 PM

Neural Neurocomputing
A‘ndras Pellionisz, New York University

12:00 PM to 1:00 PM
LUNCH

1:00 PM to 2:00 PM
Leamning with Application to Robaotics
Jacob Barhen, Jet Propulsion Laboratory
2.00 PM to 2115 PM BREAK
2:15 PM to 3:15 PM
Vision and lmage Processing
Stephen Grossberg, Boston University

3:15 PM to 330 FM Break
330 PM to 4:30 PM
Speech and Language Processing
Paul Mueller, University of Pennsylvania
4.30 PM o 4:45 PM BREAK
4:45 PM to 5:45 M
Neural Network Implementations
Federico Faggin, Synaptics
545 PM to £:30 PM BREAK

veni edul

6:30 PM 1o 7:30 PM
International Night
Welcome Reception
Ambassador Room

Attendees are requested to wear thelr
national or ethnic costumes lo the reception
fo honor the internationa! pariicipants of this meeting.

700 PM to 7:.30 PM

Regency Ballroom
Bustness meeting of the INNS
All members of the INNS are welcome.

7:30 PM to 9:00 PM
Plenary Session

7:30 PM to 8:00 PM
Welcoming Remarks
by INNS President
Bernard Widrow

5:00 PM to 9:00 PM
Neurai Concert
by Teuvo Kohonen
Concert of music generated by neural networks,

Regisiralion Center

If you need assistance of any kind during the meeting, please stop by
the Registration Center for help. The Registration Center will be open the
following hours:

Sunday, January 14
4:00 PM ic 7:00 PM

Monday, January 15
8:00 AM to 7:00 PM

Tuesday, January 15
8:00 AM to 7:00 PM

Wednesday, January 17
8:00 AM to 5:00 PM

Thursday, Junucry 18
8:00 AM to 5:00 PM

Friday, January 19
8:00 AM lo 4:00 PM
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Tusselay

IJCNN Daily Schedule

Tuesday, January 16, 1990

e Hr
Apoplications Track
8:30 AM fo 12:10 PM
Speech and Signal Processing Session
Candace Kamm and Teuve Koheonen, Moderators
8:30 AM 10 4.10 AM, INVITED TALK
“Same Practical Aspects of the Self-Organizing Maps” Teuvo
Kohonen Helsink: Urniversity of Technology
210 AM to 3.30 AM
*A Preliminary Note on Tramning Static and Recurrent Neural
Networks for Word-Level Speech Recognition” Kamul A. Grajski, Dan
P. Witmer, and Carson Chen Ferd Aerospace
9-30 AM to 9:50 AM
“Apphcahon of Neural Network to Pulse-Doppler Radar System for
Moving Target Indication” Chia-Jiu Wang Liniversity of Coloradp at
Colerado Springs, Chwan-Hwa Wu Auburn University, Rodger E.
Zwemer University of Colorads at Colorado Springs
9530 AM to 1310 AM
“Neural Network Based Data Compression Using Scene
Quantzation” Mohammed Arozullah and Aran Namphol Catholic
Umiversity of America
1010 AM to 10:30 AM
“Radar ClassificationofSea- lcqumgTradltlonalandNeu.ralClaEafmrs
hmOrlande, Richard Mann, andSimon Haykin McMaser University
10.30 AM {0 10:50 AM BREAK
1050 AM 101110 AM
*An Adaptive Discrete=Signal Detecior Based on Self-Orgaruzing
Maopes” Tewve Kehonen, Kimmo Rajno, OIh Simuta, Ol Venta Hlelsinki
University of Technology, and Jukka Henriksson Nokia Research Center
1110 AM 10 11 30 AM
“Traimng Continuzous Speech Linguistic Decoding Parameters as a
Single-Layer Perceptron” Mark T Arukst and David |. Trawick Spesch
Swstems Incarporated
1130 AM te 1130 AW
“Neural Tree btrucowred Vecter Quantizahon” Eric Wan, Paul Ning,
and Bernard Widrow Stanford [niwoersity
1130 AM 10 1210 PM
“A Technique for the Classification and Analysis of Insect Courtship
Song” Eric K Neumann and David A. Wheeler Brandais University,
Jarme W. Burnside MIT Lincoln Laboratory, Adam S. Bernstein and
Jeifrey C. Hall Brandeis Liniversity

12:10 PM 1o 2:00 PM
LUNCH

2:00 PM to 4:00 PM
Applicotion Syslems Session
Tim Kratt, Moderatot
2:00 'M to 2:40 PM, INVITED TALK
“Concurrent ANS Architecture Using Communicabng Concurrent
Processes” Tum Kraft and Stephen A, Frostrom Scence Applications
International Corporation
240 PM 10300 M :
" A Parallel Neurocomputer Architecture Towards Billion Connection
Updates Per Second” Hideki Keto, Hideki Yoshizawa, Firoks Teiki,
and Kazuo Asakawa Fupilsu Laboralores Ltd.
300PM to3200M
“Fuzzy Knowledge Modet of Neural Network Type: A Model Which
Can Be Refined By Learning” Atsushi Morita, Yoshthito Imai, Akio
Noda, and Morikazu Takegaki Mitsubishi Eiectric Corp.
3 20 PM to 340 PM
“A Transputer Implementation of Torowdal Lattice Architecture for
Parallel Neurocomputing” Naoyuka Fukuda, Yoshiji Fujimoto, and
Toshio Akabane Sharp Carporation
340PM 104 00 PM
“Architecture of a Systolic Neuro-Emulator” U. Ramachet and
. Beichtor Siemens AG
4:00 PM o 6:00 PM
Industry Panei
Tom Schwartz, Moderaior

Pallodion Room

8:30 AM o 12:10 PM
Cognilive Sciences Session
Geaoffrey Hinton and James McClelland, Mederators

B:30 AM 1o B:530 AM
“The Effects of Threshold Medulation on Recall and Recognition in a
Sparse Auto-Associative Memory: lmpleabions for Hippocampal
Physiology” Valeriy 1. Nenov, Walter Read, Ene Halgren and Michael
G. Dyer University of California Los Angeles

8:50 AM to 9:30 AM
“Visual Navigation with a Neural Network” Nichalas G. Hatsopoulos
and William H. Warren [r. Brown University

%10 AM to 3:50 AM, INVITED TALK
“An Unsupervised Leaming Procedure That [hscovers Surfaces in
Random-Dot Stereagrams” Geoffrey Hinton and Suzanna Becker
University of Toronio

©.50 AM to 10:30 AM, INVITED TALK
“Connections Between Levels of Deseriphion of Percepbon” James
McClelland Carnegie Mellon University

10:30 AM to 1050 AM BREAK

1050 AM 1o 11:10 AM
“Expenments on Construching a Cogmtive Map: A Neural Nelwark
Mode] of a Robot that Daydreams™ Larrie V. Hutton and Vincent G.
Simllito Johns Hopkins Applied Physics Laboratory, and Howard Egoth
Jorns Hoplans Urioersity

11:10 AM 10 11-30 AM
“Evperhse Acquintion Through Concepte Refinement in 2
Self-Organizing Architecture” Phillippe G. Schyns Brewn University

1130 AM 1011-50 AM
“Using Verbs and Remnembenng the Order of Events” Robert B Allen
Bellcore

1150 AM 1o 12:10 AM
“Directing Focus of Attention Through Control in Depth Percephon”
Qayten McMllan University of Colorads and Gerhard Ditheh Mex
Planck Instriude for Psychiatry

12:12 PM to 2:00 PM
LUNCH

2:00 PM 10 5:00 PM
Speech, Audition, and Vestibular Funclion Session
Paul Mueller and Barry Pelerson, Moderators
200 PM to 2 40 I'M, INVITED TALK
“Cemputation of Pattern Primitives in a Neural Net for Acoustical
Pattern Recogrition” Paul Muelter Unizersity of Pennsyloania
2:40 PM to 3 20 PM, INVITED TALK
“Modching of Spatial Transformations in Vestibular Reflex Systemns”
Barry Peterson Northwestern University Medical School

3:20 PM to 3:40 PM BREAK

3.40PM 10 4.20 PM, INVITED TALK
“Motor Programs and Sensorumetor Integration” J. C Houk, A Barle,
L. N. Eisenman, . Keifer, 5. P. Singh, T. Sinkjaer, and D. Vyas
Northwestern University Medical School and University of
Massachusetts

420PM to 4.40 PM
“An [mproved Competihive Learning Algorithm Applied to High
Level Speech Processing™ Pedre L. Calindo and Thierry Michaux
Universidad Polilecnica de Madrid

440 PM 10 5.00 PM
“Computer Simulation of a Macular Neural Netwark” Muriet D. Ross
NASA-Ames Research Center, Jucith Dayhoff Judith Dayhoff &
Associates, and Dale Mugler University of Akron
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Blue Room
Iheory [rack

8:30 AM to 12:10 PM
Brain Theory Session
Ennic Mingolla and Andras Pellionisz, Modetalots
8:30 AM to 9:30 AM, INVITED TALK
“About the Geometry Intrinsic to Neural Nets” Andras Pelliorisz
New York University Medicai Center
910 AM to 930 AM
“Learming ‘Semantotopic Maps’ from Context” Helge Ritter Unioersity
of ltinois at Urbana-Champaign and Teuvo Kohonen Helsinky University
of Technolagy
930 AM to 8 50 AM
"Maximum Entropy Prediction in Neural Networks” Wilham B Levy
University of Virginiz School of Medicine
950 AM to 110 AM
“Optimal Preprocessing Networks and a Data Processing Theorem”
Donald 5t P Richards and Wilham B Levy Urwersity of Virginia
10:10 AM to 1030 AM
“Fhgh-Order Budirectional Associative Memory and its Application to
Frequency Classification” Chwan-Hwa Wu Auburn University,
teng-Mung Tai Lnioersity of Tulsa, Chia-Jiu Wang University of
Coloradu at Colorado Springs, and Tai-Lang Jong Texas Tech. University
10:30 AM to 10:530 AM BREAK
1050 AM to 11 30 AM, INVITED TALK
“Neural Dynamics of Motion Segmentation: Direcbon Fields,
Apertures, and Resonant Grouping” Stephen Grossberg and Ennio
Mingolla Boston University
1130 AM to 11,530 AM
“Mulhdirechonal Associative Memory” Masafumi Hagiwara Kew
Unizersity
1130 AM to 1210 PM
“Analysis of EEC Changes Between Frontal and Ocapitaj Area in
Speaking Process” Cang Wang, Morikuni Takigawa, Tomoyuki
Miyazakl, and Taisuke Takeistn Kagoshima University

12:10 PM o 2:00 PM
LUNCH

2:00 PM to 5:00 PM
Analysis of Network Dynamics | Session
Michael Cohen and Harold Szu, Moderators

200 PM to 2:20 PM
“An Asymmetric Spin-Glass Model of Long-Term Memory in a
Dynamuc Network Architecture” Valerio Cimagalli and Massimiliano
Crona Unicersity of Rome, Gianfranco Bast and Antonio Perrone
Pontifical Cregorian University, and Eros Pasero Linwersity of Rome

2:20 PM to 2:40 PM
“Neural Networks with Periodic Outputs: Appheations to the
Recognition of Temporal Sequences of Pattern”™ Paul Baurret
Unwersity of Maryland, College Park and Onera-CerefDert

240 PM ta 300 PM
“Sensititivity of Layered Neural Networks to Errors in the Weights”
Maryhelen Stevenson, Rodney Winter, and Bernard Widrow Stanford
University

300 PM to 320 PM
“Programming Neural Networks: A Dynamic-Statie Model” Yong
Yao and Qung Yang University of California, Berkeley

3:20 PM to 3:40 PM BREAK

340 PM to 4:00 PM
“An Improvement on Simulated Annealing and Boltzmann Machine”
Let Xu Lagpeenrarita University of Technology

4.00 PM 10 4:20 PM
“Modeling of Fault-Tolerance in Neural Networks” Lee A. Belfore II,
Barry W. Johnson, and James H. Aylor Liriversity of Virgima

420 "M to 5:00 PM, INVITED TALK
“Simulated Annealing Feature Extraction from Occluded and
Cluttered Objects” Harold 5zu and Kim Scheff Naval Research
Leboratories

xhibili all gnd Evening Schedut
P sassi | Exhibid
9:00 AM to 12:00 PM
Prass Preview of Exhibit Hall
During this time, only members of the press will be admitted to the

Exhibit Hail. Vendor representatives will be on hand to answer questions
about their exhibit displays.

12:00 PM {o 1:00 PM
Dell Luncheon
A catered deli luncheon will be provided in the Exhibit Hall available
to all registered attendees on a first-come, first-served basis.

12:00 PM fo &:00 PM
Exhibit Hall Open
Vendor exhubits will be open all afternoon. Regular attendees  (not
students or one-day attendees) should plan te stop by the Lawrence
Erlbaum & Associates booth to pick up their copy of the Conference
Proceedings. Students and others who would like to purchase a copy of
the Proceedings may alsa do so at this booth whenever the Exhibit Hall is

open.

2:00 PM to 5:00 PM
Poster Sessions

Poster authors should put up their posters dunng the lunch break
from 12:10 PM to 2-00 PM. Volunteers will be on hand at each of the two
poster areas to help you locate your poster board. They wll have staplers
and supplies ta assist you.

Poster authors should plan to be by their pester during the period
ndicated below, either from 200 PM to 330 PM for those whose poster is
in Poster Area 1, or from 3.30 PM to 500 PM for those whose poster 15 1
Poster Area 2.

All posters must be removed between 5.00 and 6 00 PM, when the
Exhibit Hall closes for the day. Any posters not removed by 600 P'M will
be removed by the meeting staff and discarded.

Paster sessions for today are:

2:00 PM lo 3:30 PM
Poster Area 1
Learning Theory

J3:30 PM 1o 5:00 PM
Posler Area 2
Robolics
Machine Vision
and
$poech and Signal Processing

Evening Plenary Session
Regency Baillioom

7:00 PM to 8:00 PM
Plenary Lecture
Bermnard Widrow
Stanford University and President of INNS

8:00 PM to 9:00 PM
Plenary Lacture
Nobel Laureats David Hubel
Harvard Medical School
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Regency Ballrcom
3 ial Sessi

8:30 AM to 12:30 PM
Self- Organizing Neural Archilectures
Inviled Lectures
Gail Caipenier and Stephen Grossberg, Moderators

830 AM 10910 AM
“Time—The Escenbal Dhmension” Carver Mead, Cahfornia Instiule
of Technology

210 AM to 1210 AM
“Self-Organizing Neural Architectures for Metion Percephon,
Adaptive Sensery-Motor Control, and Assodative Mapping” Stephen
Grossberg Baston Liniversity

101G AM to 10:50 AM
”ART 3 Hierarchical Search: Chemical Transmillers in Self-Orgaruzing
Pattern Recognition Architectures” Gail A. Carpenter and Stephen
CGrossberg Boston Uniersity

1050 AM to 11:10 AM
“Self-Organizing Analog Fields (SOAF)” Fred Weingard Booz-Allen &
Hamilton )

1110 AM to 11 50
“Charactenstics of Neurat Fopulation Codes 1n Hierarchical,
Sclf-Organizing Vision Machines” Ken Johnson Hughes Research
Laboralery

1150 AM to 12:30 PM
“Spatiotemporal Pattern Segmenlahion by Expoectalion Feadbach”
Robert Hecht-Nictsen HNC Corporation

12:30 PM fo 2:00 PM
{UNCH

2:00 PM to 5:00 PM
Government Research Perspectives Panel
Hareld Szu, Mederater
Wihth represcntabves from Japan's HFSP Program, Europe’s ESPRIT
rogram, and the U.S HPCT and Funding Appropnatiens Committees in
the Senate and House of Representatives.

Evening P Sessi
Regency Bgliroom

7:00 PM to 8:00 PM
Plenary Lécture
Nobe! Loureate Gerald Edetman
The Rockefeller University

8:00 PM to 9:00 PM
Plenary Lecture
Nobel Llaureate Leon Cooper
Brown University

Falladian Room
Applicai Trac)

8:30 AM fo 12:10 PM
Redal Werld Applications | Session
Igor Aleksander, Moderator
8.30 AM o 8:30 AM
“Pattern Recognition of Hand written Phonetic Japanese Alphatet
Characters” Kazuhite Haruki and Hisaaki Hatano Toshibe Corporation
B:50 AM to 9:10 AM
“Setpoint Control Based on Reinforcement Learning” Aloke Guha and
Anoop Mathur Heneywell
910 AM 10 9:30 AM
“Vector Pair Correspondence by a Simplified Counter-Propagation
Model: A Twin Topographic Map™ Lex Xu, Erkki Gja Lappeenranta
Usuversity of Technology
2.30 AM Lo 9:50 AM
“Fish Detection and Classification Using A Neural-Network-Based
Active Sonar System—-l’rcliminng Results” N. Ramani, P.H. Patrick,
W.G Hanscn, and H. Anderson Oniario Hydro Research Division
9:50 AM to 10:10 AM
“Smiles Parity and Feature Recognition” J. M. Minor and R L.
Waterland E. ], DuPon} de Nempurs & Co.
10-10 AM to 10:30 AM
“Fault Tolerant Random Mapping Using Back Propagation” Kgitan
Dontas, Jayshree Sarma, Padmini Srinivasan, and Harry Wechsler
Gearge Mason Unoersity
10:30 AM 10 10:50 AM BREAK
10:50 AM to 11,30 AM, INVITED TALK
“An Ovennew of Weightless Newral Nets” [gor Aleksander Imporiat
College, Liniversity of Londom and H. B Morion Bruna Lniversity
1130 AM to 11 50 AM
“Comparative Performance Measure for Neural Networks Solvin
Optimizahon Problems” Peter W Prolzel NASA Langley Research Certer
11:50 AM 10 12:10 PM
"Optimization Search Using Neural Networks” Henzer Chen and
Shuc-Jen Lee C. E. Corporate Research end Development

12:10 PM to 2:00 PM
LUNCH

2:00 PM to 5:00 PM
rReql Werld Applications |l Session
Charles Butier and Andrew Penz, Moderators

2.00 PM to 2.20 PM
“"DASA/LARS A Large Dhagnestic System Using Newral Networks™

Fred Casselman GTE Gonernmeni Systems, and Jody DeJonghe Aaes
Dleferse Communications Agency
220PM to 240 "M

“Robust Tracking Control of Dynamic Systems with Neural
Netwarks” Stanaslaw H. Zak Purdue Unioersity
240 PM to 3.00 ’M
“Prelminary Development of a Neural Network Aulepilot Model for
a High Performance Airgaft” Gary M Josin Neural Systems Inc.
300PM 1o 320 PM
"Modular Back-Propagation Neural Netwaorks for Large Domain
Pattern Classification” Nagesh Kadaba, Kendall E Nygard, Paul L.
Juell, and Lars Kangas North Daketa Sizie University
3:20 PM to 3:40 PM LATE SUBMISSION
"A CCD Neural Processor with 236 On-Chip Neurons” A. ). Apranat,
C F. Neugebauer, A. Yanv California Institute of Technolagy
340 PM 10 4:00 PM
“A Special Pu Neural Network for Scheduling Satelite
Broadcasting Tunes™ P Bowrret University of Maryland, | F. Remy
ENSAE, and S. Goodall University of Marylard
4:00 PM to 420 PM
“Scheduling by Self-Organization” Ahmed Hemani Swedish Institute of
Microelectronics and Adam Postula Royal Institute of Technology
420PM to 440 PM
“Neural Networks for Addressing the Decomposition Problem in Task
Pianning” C.1L. Masti and David L Livingston Old Dominion University
4:40 PM to 5:00 PM
“A Fault Telerance Analysis of a Neocognitron Model” Qing Xu,
Charles Jurgens, Begona Arrue, Jay Minnix, Barry Johnson, and R. M.
Inigo University of Virginia
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Blue Room

Theory Track

8:30 AM to 12:10 PM
Learning Theory | Session
David Rumelhart and Bernard Widrow, Moderctors
8:30 Ahito 8 50 AM
“Error Functions to Improve Noise Resistance and Generalizahen in

Backpropagation Networks”Javier R, Movellan University of California
Berkeiey

830 AMto9 10 AM
“Incremental Backpropagation Learning from Novelty-Based
Crthogonalizaton” Ken Otwell Martin Marwetta Laboratories

9:10 AM to 9-30 AM INVITED TALK
“Learning and Multi-Layered Networks” David Rumelhart Stanford
University

930 AM to 1030 AM, INVITED TALK
“Current Research Results in Learning Theory” Bernard Widrow
Stanford Uniersity

10:30 AM to 1350 AM BREAK

1050 AM to 11:10 AM
“Back-Propagathon Learning With Coarse Quantization of Weight
Updates” P A. Shoemaker, M J. Carlin, and R L. Shimabukuzo Nazal
Ocean Systems Center

1110 AM to 1130 AM
“Backpropagabon Improvements Based on Heunishic Arguments”
Tariq Samad Honeywell

11.30 AM o 11.50 AM
"Learning Com plex Mappings by Stochastic Approximation” D.
Sbarbara and P.| Gawthrap The University, Clasgow

11:50 AM ta 1210 PM
“Connectionist Pushdown Automata That Learn Context-Free
Grammars” G. Z. Sun, H. H. Chen, C. L. Giles, ¥. C. Lee, and [. Chen
University of Maryland

12:10 PM to 2:00 PM
LUNCH

2:00 PM fo 5:00 PM
Learning Theory Il Session
Yoh-Han Pao, Moderatar

2:00 PM 1@ 220 PM
“Orthogonal Extraction Training Algorithm” Harold K. Brown, David
F.Lange, and John L. Hart Unroersity of Central Florida

220 PM to 240 PM
“Neural Netwaorks in Statistical Classification”Andrew K. C. Wong
and John O. Vieth Untwersity of Waterloo

2:40 PM to 3:00 PM
"MRIIL: A Robust Algorithm for Training Analog Neural Networks”
David Andes Naval Weapons Center China Lake, Bernard Widrow
Stanford University, Michael Lehr Stanford University, and Eric Wan
Stanford University

30 MM te320PM
"Tree Net: A Dynamucalty Configurable Neural Net"John A, Nevard
University of California Los Angeles

3:20 PM to 3:40 PM BREAK

340 PM to4.00 PM
“Information Storage Matrix Neural Netwarks” R L. Waterland and
N. Samardzija EJ. du Pont & Co.

4,00 PM to 4.20 PM
“A Model of the Neural Network Based on the Local Interaction
Hypathesis and Two-Stage Modeling of Long-Term
Enhancement” Hiroaki Kitano Camegie Meilon Univers:ty

4:40 PM to 5.00 PM, INVITED TALK
Title To Be Announced C. L. Giles NEC Laboratorizs

Exhibition Hqll

oster Sessi an hikit

12:00 PM lo 4:00 PM
Exhibit Hall Open

Vendor exhibits will be apen all afternoon. Regular attendecs {not
students or one-day attendees) sheuld plan to stop by the Lawtence
Erlbaum & Associates booth to pick up their copy of the Conlerence
Proceedings. Students and others who would like to purchase a copy of
the Proceedings may alsc do so at this booth whenever the Exhibit Hall is
open.

2:00 PM 1o 5.00 FM
Poster Sesslons

Poster authors should put up their posters during the lunch break
from 12:10 PM to 2:00 PM. Volunteers will be on hand at each of the two
poster areas to help you locate your poster board. They will have stapiers
and supplies ta assist you.

Poster authors should plan to be by their poster during the period
indicated below, either from 2-00 PM to 3:30 PM for those whose poster is
n Poster Area 1, or from 3230 M to 500 PM for those whose poster is in
Poster Area 2.

All posters must be removed between 5:00 PM and 6:00 PM, when the
Exhibit Hall closes for the day. Any posters not removed by 600 M will
be removed by the meeting staff and discarded

Paster sessions for today are:

2:00 PM o 3:30 PM
Poster Area 1

Pattern Recognilion and Analysis of Network Dynamics

3:30 PM 10 5:00 PM
Poster Area 2

Neural and Cognitive Sclences and Braln Theory
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Regency Ballroom
; ication Track

830 AM o 12:10 PM
Expert Networks Session
Cloude Cruz and Douglas Rellly, Moderators
830 AM to B:50 AM
“A Connechomst Network for Color Seloction” James R. Chen
University of Califorma, San Diego, Richard K. Belew Unizersity of
Caltfornia, San Diego, and Gitla B Salomon Apple Computer
§ 350 AM to 9.10 AM
“Compiling High-Level Spedfications Into Neural Networks” P.
Myllymali, H. Tirri, P. Floreen, and P Orponen Unwersity of Helsmi
9,10 AM to 9:30 AM
“Interfacing a Neural Network with a Rule-Based Reasoner for
Dhagnosing Mastihs” Jos F. Schreinemakers Erasmus University of
Rotterdam and David 5. Touretzky Carnegie Mellon Uniersity
930 AM to 930 AM
“Neural Networks as Forecasting Experts: An Empincal Test”
Ramesh Sharda and Rajendra B Pall Okiakoma State Liniversity
950 AM 10 1010 AM
“Fuzznet Towards A Fuzzy Connectiomist Expert System
Development Tool” Steve G Romaniuk and Lawrence O Hall
Uniuerstly of South Florida
1010 AM 1o 1030 AM
“Integratmg Newral Networks and Knowledge-Based Systemsina
Commeraal Environment” Joseph P. hgus JAM Corporation and Keith
Coosbey Unperaity of Texas
1030 AM to 10 50 AM BREAK
105010 11 30, INVITED TALK
“Husk Assessraent of Mortgage Apphcations with a Neural Network
System An Update as the Test Portfoho Ages” Douglas Reilly,
Edward Collins, Chnstopher Scofield, and Sushinito Ghosh Nestor
1130 AM to 17 50 AM
“Dueductive and Inductive Learning in a Connectionist Determinastic
Parser” Kanazn A Faisal and Stan C Kwasny Washingfon Universily
IR0 AM 10 12,30 PM
“Arhficial Neural Networks for Multipie Cnleria Deasion Malang”
Jun Wang and B. Malakooti Case Western Reseroe Unimersity

12:10 PM fo 2:00 PM
LUNCH

2:00 PM to 5:00 PM
Robotics Session
Daniel Bullock and Geolge Works, Moderators
200 PM 1o 2 40 PM, INVITED TALK
“FLETE. An Opponent Neuromuscular Design for Factonzation of
Length and Tension” Daniel Bullock and Stephen Grossberg Boston
Dinjuersity
240 PM 103 00 PM .
“A Sell-Regulating Generator of Samiple-and-Hold Random Traiming
Vectors” Paclo Gaudiane and Stephen Grossherg Boston University
300 PM to3:20PM
“Manipulator Control Using Layered Neural Network Madel with
Sclf-Orgarnizing Mechamsm™ Shinva Hosogi Fujitsu Linnted
3.20 FM to 3:40 PM BREAK
3400'M ia 4 00 PM
“Learning Aspect Graph Representahions of 3D Objects ina Neural
Netwark™ Michael Seibert and Allen M. Waxman MIT Lincoln Laboratory
400 PM t0 420 PM
“Model-Based Perceptual Grouping (MPG): A Cooperative-
Competibve Apprach te Shape Recognition in Neural Networks” J.
Michacl Oyster and Nancy B. Lehrer FHughes Signal Processing Laboratory
420 PM to.4:40 PM
“Neural Computation for Collision-Free Path Planning” Jun Park and
Sukhan Lee University of Southern California
440 M to 5-00 PM
"One-ClassGenerali zation in Second-Order Backpropagation Networks
forImageClassification” Mary M Moyaand Larry D. Hostetler Sendia
National Laboralorizs

falladian Room
Neural and Cognllive Sciences Track

8:30 AM to 12:1C PM
Sensorimotor Transformations Session
Rolf Eckmiller and Apostolos Georgopoulos, Moderators

830 AM to 9:10 AM, INVITED TALK
“Coding of the Direchon of Reaching by Neuronal
Populations” Apostolos Georgopoulos fohins Hopkins Uiniversity Medical
Schoa!

9:10 AM to 330 AM
“Cn the Role of Input Representations in Sensorunotor Mapping”
Lina Massone and Emilo Bizzi Massachusetts Institute of Technology

930 AM to 10 10 AM, INVITED TALK
“Neural Networks for Generating Rhythmic Motor Patterns”
Allen Selverston University of Califorma, San Dwgo

10.10 AM to 1030 AM
“DEFAnet—A Deterninistre Approach to Funcion Approximation by
Neural Networks” Wolfgang J. Daunicht Hefnrich-Heine-Umversitaet
Duesseldorf

10:30 AM 10 10:50 AM BREAK

1030 AM to 11:30 AM, INVITED TALK
“Internal Representation of Space in Neural Netwarks of Primales
and Other Sensorunctor Mapping Machines” Rolf Eckmuller
Heinrich-Heme-Unrversitat Dusseldorf

11.30 AM to 11 50 AM
“Learning Spatintemporal Patterns m a Neural Network with Lateral
Inhibitory Connections” Noboru Murata, Kenp Doya, and Shup
Yoshizawa Urversity of Tokyo

11.50 AM to 12:10 PM
“Relationship of Visual Spatial Map and Saccadic Motor Map in
Salamander” Gerhard Manteuffel University Bremen

12:16 PM to 2:00 PM
LUNCH

2:00 to 5:00
Special Session
Evolutionary issues Relating to Neural Networks
Pavid Stork, Moderator

2:00 to 3.00, INVITED TALK
“Intelbgence and Evolution in Biology” Harry Jerison University af
Californiz, Los Angeles

30010 3.40, INVITED TALK
“Preadaptation in Neural Circuits” David G. Stork, Scott Walker,
Mark Burns, and Bernie Jackson Stanford University

3:40PM to 400 PM
“Genehic Programming: Modular Neural Evolution for Darwin
Machines” Hugo de Gans George Mason Universily

4:00 PM to 420 PM
“Optimizing Small Neural Networks Using a Distnbuted Genetic
Algonthm” Darrcll Whitley and Timothy Starkweather Colorado State
Urniversity

420 PM to 4:40 PM
“Learning from Natural Selection in an Arhfical Environment”
David H. Ackley and Michael S. Littman Bell Communicafions Research

4.40 PM to 5:00 PM
*“Cart Centering and Broom Balancing by Genencally Breeding
Populabons of Control Strategy Programs” John R. Koza Stanford
University and Martin A. Keane Third Millenium: Venture Capital

—201-




Thurselay

IJCNN Daily Schedule
Thursday, January 18, 1990

Blue Room
Theory Track

8:30 AM 1o 12:10 PM
Analysis of Nelwork Dynarnics 1l Session
Morris Hirsch and Daniel Levine, Moderators
830 AM to 8:10 AM, INVITED TALK
“On the Amari-Takeuchi Theory of Category Formation”
Morris Hirsch University of Caltfornia, Berkeley
910 AM to 9 30 AM
“Neural Networks Models for Linear Programnung” Jean-Chnstophe
Cutliol, Vladimir Protopopescu, Charles L. Bntton Jr, and Milton M.
Ericson Oak Ridge National Laboratory

3-30 AMto 5:50 AM

“Colored Noise Annealing Benchmark by Exhaustive Solutions of
TSP Harold Szu Namal Kesearch Laboratory

950 AM to 1010 AM
“An Crthogonal Projection Type of Associative Memory” Kryotashy
Matsucka Kyushu Institute of Technology

1010 AM to 10:30 AM
“State Evaluahon Functions for Neural Networks and Possible
Lyapunov Functions” Youicht Kabuchi Ryukoku University

10:30 AM to 10:50 AM BREAK

1050 AM to 11:10 AM
“Nonlinear Dynamics of Analog Assodative Memory Neural
Networks” F R Waugh, C. M Marcus, and R, M. Westervelt
Harnard University

1110 AM to 11:30 AM
“Om the Learning Power of Networks with a Bounded Fan-In Layer”
tHaim Shvaytser David Sarmoff Research Center

1130 AM t0 11 50 AM
“An Efficcent Algorithm for Annealing Schedules in Boltzmann
Machines” Robert Richards Stanford Umiversity

11:50 AM fo 2:00 PM
LUNCH

2:00 PM to 5:00 PM
Learning Theory Il Session
Shun-ichi Amari and Jacob Barhen, Moderators

200 P 10 2 40 PM, INVITED TALK

“Neural Representation of Information” Shun-ichi Amari

Takyo University
240PM to3 00 PM

“Expectation Driven Learning with an Associative Memory”

G. Lukes, B. Thompson, and P. Werbos Natwnal Science Faundation
300 PM to 320 PM

“A Neural Model of Interpolation or Interpolation wath Blobs”
Alexandee Shustorovich Eastman Kodak Company

3:20 PM to 3:40 PM BREAK

340 PM to 4.20 PM, INVITED TALK
“Adjoint-Operator Algorithms for Learning in Neural Networks”
Jacob Barhen, N. Toomarian, and 8. Gulati Jet Propulsion Laboratory
Labaratory

420 PM to 4 40 PM
“A Methed to Establish an Autonomous Self-Organizing Feature
Map” Russel E. Hodges and Chwan-Hwa Wu Auburn Universiy
4 10 PM to 5:00 M
“The Reat-Time Classification of Ternporal Sequences with an
Adaptive Resenance Circuit” Albert L. Nigrin Duke Universuy

Exhibition Hall

12:00 PM 1o 6:00 PM
Exhibit Hali Open

Vendor exhibits will be open all afternoon, Regular attendees (not
students or one-day attendees) should plan to stop by the Lawrence
Erlbaum & Associates booth to pick up their copy of the Conference
Proceedings. Students and others who would like to purchase a copy of
the Proceedings may also do so at this booth whenever the Extubit Hall is
open. Today is the final opportunity to either pick up your proceedings or
purchase additional copies

2:00 PM to 5:00 PM
Poster Sessions

Poster authors should put up their posters during the junch break
from 12:10 PM to 2.00 PM. Volunteers will be on hand at each of the two
poster areas to help you locate your poster board They will have staplers
and supplies to assist you.

Poster authors should plan to be by their poster during the period
indicatad below, either from 2.00 PM to 3.30 PM for those whose poster 15
in Poster Area 1, or from 330 PM to 5:00 PM for those whase poster is in
Poster Area 2.

All posters must be removed between 5:00 PM and 6:00 PM, when the
Exhubit Hall closes for the day. Any pesters not remaved by 6.00 PM will
be removed by the mecting staff and discarded.

Paoster sessions for today are:

2:00 FMto 3:30 PM
Poster Area 1
Applicafion Systems
and
implementaolions of Neural Networks

3:30 PM to 5.C0 PM
Poster Area 2
Expert Networks
and

Real World Applications

6:00 PM

Exhibition Hall Clcses for Meeling
Vendors may tear down and remove displays Thursday, after 6 00 PM
or Fnday, 800 AM to 12.00 Noon. All display material must be removed
by 12.00 Noon.
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Regency Ballroom
Application Track

8:30 AM o 12:10 PM
Vision Session
John Daugman and Raiph Linsker, Moderators

§ 30 AM to 9.10 AM, INVITED TALK
“Recogmtion of Spaho-temporal Patterns with a Hrerarchical Meural
Netwerk"Kunthike Fukushima Osake Uniwersity

910 AM 10 %:50 AM, INVITED TALK
“Using Infermation Theory to Guide the Design of a Percephual
Systemn” Ralph Linsker 1BM Watson Research Center

954 AM 101010 AM
“A Real-Time ART-1 Based Vision System for Dhsterbion Invaniant
Recogration and Autoassodahon” ]. C Rajapakse, O. G. Jakubowicz,
and R 5. Acharya SUNY at Buffalo

10:10 AM to 10:30 AM BREAK

1030 AM to 11:10 AM, INVITED TALK
"Networks for Motion and Teature Vision™” John Daugman Hareard
Umiversity

TLIGAM to 1130 AM i
“Textured Image Segmentation Using Localized Receptive Fields”
loydeep Ghosh, Nanda Gopal, and Alan C Bowvik Uroersity of Texas,
Autim

1130 AM 10 11:50 AM
“A VLSl Implementable Handwrnitten Digit Recognition System”
I. C Agbs, R. Sharkar, A 5 Pandya, and C Naylor
lMorida Atlanhic Universily

11.50 AM 10 12,10 PM
"Computational Framework and Neural Networks for Low and
Intermediate 3D Computer Vison” Ziging Li University of Edinburgh

12:10 PM to 2:00 PM
LUNCH

2:00 PM to 4:00 PM
VLSl Implementations Session
Hans Graf and Dan Hammerstrom, Moderclors

200PM to2 40 M, INVITED TALK
“Analog VLS| Neural Nets for Pattern Recogmition
Applicahons” Hans Graf AT&T Bell Laboratories

240PM 10 320 PM, INVITED TALK
“System Design for a Second Generationr Meurocomputer”
Dan Hammerstrom and Enc Means Oregon Graduate Cenler

3207M tod 30 'M
“Multiplexed Charge-Based Circuits For Analog Neural Systems”
L.W. Massengill Venderbilt University

330 PM 1o 4.00 M
“A Parallel Implementahon of Kohenen Feature Maps on the Warp
Systolic Computer” Richard Mann and Simon Havkin McMaster
Unmersity

End of Meefing, 4:00 PM

Paliadian Room
N l T ilive Sci Trggl

8:30 AM 10 12:10 FM
Biological Neurons and Networks Session
Maork Bear and Tom Brown, Moderators

8:30 AM to 3:10 AM, INVITED TALK
“Chaos in the Biodynamics of Pattern Recognihen by Neural
Networks” Walter Freeman and Yong Yao Untversiy of Califormia,
Berkaley

8.10 AM 10 9:30 AM, INVITED TALK
“Biophysical Model of a Hebbian Synapse™ Tom Brown
Yale Liniversity Medical School

9.50 AM 101010 AM
“Ident:fication of Synaptic Connectivity Using a Hidden Markov
Modei” Xiacwel Yang and Shihab A. Shamma Unizersity of Maryland
10:10 AM to 10:30 AM BREAK

10:30 AM 10 11:10 AM, INVITED TALK
“Possible Mechanisms of Expencnce-Dependent Synapse
Modiheation i the Visual Cortex” Mark Bear Brows Unioersety

11.10 AM to 11.30 AM
“Neural Compulation :n a Vertebrate Adaptive Reflex System”
W. T Rogers E. . DulPon! Company, § C. Dembinsk: F. f. DuPont
Company, E B Graves College of Willurm and Mary, K. M, Spyer Royal
Free Hoepital, A. R Moser E 1 DuPont Company, and J. 5. Schwaber
E. L DuPont Company

1130 AM 10 1150 AM
“Some Similartties Between Single-Cell Recordings of the Motor
Corlex and Neura! Networks' Broad Tuning and (Possibly)
Task-Modulated Changes in Neuronal Crutput” Larrie Hutton
Johns Fiopkins University Apphed Prysics Lab, Vincenl Sigillito Johns
Hopkins University Applied Physics Leb, and Jamoes Sims fohns Hopkins
University Space Telescope Science Institule

11:50 AM to 12:30 M
“Feature Linking by Synchornization in a Two-Dimensional
Network™ G. Hartmann and 5. Drue Universitel Paderborn

12:1¢ PM to 2:00 FM
LUNCH

2:00 PM to 4:00PM
Neurobiology of Vision Session
George Sperling and David van Essen, Moderators
200 PM to 240 PM, INVITED TALK
“Parallel Sysiems of Visual Processing”™ Gearge Sperling New York
Unioersity
240PM to 320 PM, INVITED TALK
“Information Processing Straiegies in the Primate Visual System”
David van Essen California [nsiitule of Technology
320PM o340 TM
“A Multilayer Neural Nelwork Modclling the Perceptual Reversal of
Ambiguous Patterns” F. Masulli, M. Riani, and E Simonotto
Untizersita’ di Genooa

340PM to 4 00 I'M
“Collective Oscillations in Neuronal Networks: Functional
Archilecture Dnives the Dynamics” D M. Kammen, Phulip ] Holmes,
and Chnstof Koch Califerna Inst. of Technology

End of Meeling, 4:00 PM
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Blue Room
Theorv Track (moming)
Apolications o)

8:3¢ AM 1o 12:10 PM
Pattern Recognition Session
Eric Schwartz and Kristof von der Malsburg, Moderators

B30 AM to 8 50 AM
"Clustering Taxononue Data wath Neural Networks” Behzad
Kamgar-Parst Universaty of Maryland and ] Anthony Gualtieri NASA

650 AM to 510 AM
“On the Ophmality of the Sigmand Perceptron” Bill Hlorne ard Don
Hush Lnicersity of New Mextco

910 AM to 9 30 AM
“A Companson of a Neural Network Based Estimator and Two
Stahstical Eskmatars in a Sparse and Nowsy Data Environment” Reza
Shadmehr and Dawid Z. I’ Argenio Unizersity of Southern California

930 AM ta 9 30 AM
“Grammatical Inference and Neural Network State Machines”
Y. D, Liu Uriwersity of Maryland, G, Z Sun Unizersity of Murylurd,
H H Chen University of Maryland, and Y. € Lee University of
Maryland, and C. L. Giles Air Force Office of Scientiftc Research

2530 AM to 1010 AM
"Why Two Hidden Layers Are Better Than One” Daniet L. Chester
Uriversity of Delaware

10:10 AM to 10:30 AM BREAK

10300 1110, INVITED TALK
“Object Recogmtion in the Dynanue Link Architecture” Kristof von
der Malsburg University of Southarn Califorma

1110 AM to 11 30 A
“Recogmition of Spatic-temporal Patterns with a Flierarchical Meural
Netwerk” Takayuka to and Kunthiko Fukushima NHK Science and
Tachnical Research Labs

11 30 AM to 11.30 AM

“Repraducing Infinite Boclean Sequences. An Application of Hidden
Markov Models to Connechiomst Learning” A Kchagias

Hrowon Usizomany

11:50 AM o 2:00 PM
LUNCH

2:00 PM 1o 4:00 PM
Optical Implementations Session
Demeli Psallis and Bemnard Solfer, MSderators

2000M to 240 PM, INVITED TALK
"A Photorefractive Dphical Neural Network” Bernard Soffer # lughes
Rasearch Laboralery
210 At 320 PM, INVITED TALK
"Learming in Optical Newural Computers” Demetn Psalus,
David Brady, and Ken Hsu Califorria Institute of Technology

320PM to 340 M
“Optically Implemented Hopfield Assoaative Memory Using
Two-Dimensienal Incoherent Optical Array Devices” Kazuhiro
Noguchi and Toshikazu Sakano NNT Transmission Systenss Laboratorizs
340 PM o4 00 M
“Optically Configured Phototransistor Neural Metworks”
Charles F Neugebauer, Aharon Agranal, and Amnon Yariv
Californua tnstitute of Technolegy

End of Meeling, 4:.00 PM
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IV. KSFEEEBEBIS =% (PTC’ 90) ¥R =5

1 EBINE 19904 1 A15H (H) ~16H (k)

2 BHRESEr RENT A MR vdh

I BZMEW

U, FHE LHEE R AR SO0 D250, WERLMO SEREES
BOTR, HEOHMELUHEOLORAEBLEIDNE, OS> THEAL L. KEH£H
HLbaREARESCHT 2EREETH s F2H B VT, [ FISHMABEER I
BT 3 EENHAETE] OFMBEREHEL. BERRTMAET > fo T/, FL WIS HOE
Bl ME T~ EBERMOBEIC VT HHFE THERIT - o

4 SRERE
BMLAHBEBOWCHrhE, v a v ik, XDEHHTH 2,

Sesston 1 1 [ESIHEER
Session 1 2 TR
Session 1 § KEFMBICE I 5EEMRICHT 5 HE
Session 1 4 B&REIFLE
Sesston 1 5 BARERIE
Session 1 6 MHREFICHBI 3 LRE

Session 2 1 HIMITHHEEXIT2EEENOA vovs b

Session 2 2 [EHBIELEI DO

Sesston 2 3 ILEGREODT & oA flthiig@E(E

Session 2 4 BRASEEMIKIC B A EHESN OERICAHEC 20
Session 2 5 3AIFIEE

Session 2 6 REAMEMHICBIT AHRECE(E RMEFH TS

Session 3 1 XKEAICBIIIHEORE LHH
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Session 32 # T —7F1

Session 33 F oA EE HEE - AFLA
Session 3 4 IR

Session 3 5 HEEEE

Session 3 6 HAEAC T 2BRFOERE

Session 4 1 VSATH#W &z oILH

Session 4 2 ISDNDETE & EfE

Session 4 3 MEMEE(E ORILOEA

Session 44 F ,F7—71

Session 4 5 HE 2 FEFEEBEARAOENE JVOERTF -7V —ER
Session 4 6 # LW

CoHD, & ,vay 36 THRCBYIRFOERE] K0T, [HEHOERRIK
e aRendABamE] ofFMEREREXL,. BRZEHRZIT - 70

5 FSHAMBEROREBLVERLEORE

AKRRET-fik s vavid, TRREAMBE BT 2B FER~0HE]l . [ HEI
BHAFLOWHEESHEOHEL L ZBPFOBIV—FHELEV]) L& 7 — = THlER
MEHHEEEECE> (s , by —2t2] 03 20RFLOME I TV,
ARFETH., FTHIFBHLEERHORAARR K> wT, @7 - @000, FH, L
B#i- Hi5 4 203 EHBM SH 2RBHEN S, 3 AOUEHME., 2 - HF. B8 - B
Ho3FEE» SR AFBERFOoTMARSES. HEMCRE L, &Kz, ISINP LW
15 1SDN. FITH (Fiber To The Home)HEDEI X+ - SRE - Sd - KEBO% , b7 —7
ORGE, KEOBAL I ZEFEHFONWVEHM~OBMEOEE L R DM S, BEEAE.
ERhLELBERMORE, SPEE7o bt a Vo BELEEOATTHLETCHL L
2Lt LT, CHOOFBHLERKM L EGEOHRSG,, IROFEH , P-4
SoWEETERLT S EERIBL
IhREFLHTIEREZERROLED TH - 0
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MWD SOERTe 727 P00 HEOSWTHLELRS 5 b
HKOBEBEHEOTw v 7 M3, F+ , ¥ 7, 78O b0»Z L, HABRMCE
TLASDDED -1 SRABBERKOBAS 5. BRI L CHBHRA
EiIT-Twithid, EFEA T 5,

BEHOTR /22 PREATKITIO0REI LTh, AbHHREAS =24
PdHBDM,

BB A B =X L3I0, ot SERbB~ LI, FO T =27 ik F
+ ,FT s, THOLDOHEL, RELLLEENMEE TS > o, BalkIjici
DoTVWERDTRITVWALEELT VWS,

HREBERELELCDOT 2 /22 FET->T, BARSGHE CREEZRVTE 1, &
VI P2 TORRRELELKREOEPLEATVWEEEI D, SE 05
BHToEE T v 7 FET-T, KEZEWEL2bDiEH 2h,
ZDOEIBEZBH - TWUEL, FIERLEBEEROX S URAEET I L+ hid,
ESMcBAOLCITER W EEL TV S,

6 BdlE v yOEHE

(1) Session 2 4 HEARKFEAHBC B AERESG . 0ERECMHEC 2 »

Charr Paul B Silverman (Booz Allen & familton inc )

Panelists Richard A Atkins {Telecomunications, McMillian Inc )}

Patrick Greenish {Federal Express)

Michael Ford (British Telecom International)

BT —EXEEHE, TCOERERCBI2EBAHAEEZRANICEL 2250, &
DENBHROCELD 22050 KEAMIBLFAATRZV, T, 3 YT WO
PIRLTHERMEFOP U HEE{LSE TV E i WT, BEECRFEELE, BB
BEEOKObERCE>THLONT, FLWERY— R0 KN, T4abB., EDI{(Elec

tronte Data Interchange)  ©5 4 - WBEBME - 2 F Ak ehdodEhRM~, BX
A EADLE LTHRL SR,




(2) Sesston 32 R, FU—21

Speakers Stephen E Lovas (Pacific Telecom Cable, Inc )

Kiyonor: Kikuch:i (Fujitsu Limited)

Robert F Kelly,Jr (Pacific Connection Incorparated)

George ) Boughton {(University of Guam)

Christopher Sivertz{infosat Telecommunications Limited)
;P9 —20RKIC>VWT, BEBHEL O T 24 F— TNV ERERHAEDEL
NATY bR, P77 ORBRICESZET, BIAC@mL ST, BEMIEE, v AFA~
YHe—F b7 —HOHLW Y-y A Fok ¥, KEEMBIIRBICEET 207
s RF b =0 EEERT A L O LEEA. BERE PALAPA TRHWIHLVER
SF—FF b T2 oWT 02— DR, FRHEHET - EREDHBON—FY
=FEVT PO 2 TRESTHECHIHBORR LY - CATHOERIC>WTRES
fnizo

(3) Session § 4 LTl
Speakers lan Goodwin (Broadcast Communications Limited)
Gary Kim (Multichannel News)
Richard Stevens (Marconi Command & Control Systems Limited)
Bruce L Egan and Douglas A Conn (Center for Telecommunications
and Information Studies}
HET20HREN-2HBTVESDOR 2 3 v 7 AL, REE: Furs< . 735
A~—}F;FR b7 —202~%T, ESORFLEANS IV EF2 Y74 OREIL
BhdAxicid, K& (HET 5, Goodwin K. EFEACREMALNLTWIEREEHK
RERIEPVTHENL. FRoEFESHRIC>WTEER2BR~, Lin Kz, LREEY -
ZEF P =7 OBENCO VT, CATVEEFSHEH OB ELE ¢ 5 2 Lic L 515
BREEFEERLI, CCTHRCAKREDL - LR, LBy - 2TE~0RkBcAET 5
FoAILCATVEETCRE I 225 3 T{LOBElTH - #2o StevensKid, 19908 (Cipicture
videotex ¥ —EABLBAZNAFEEMRIEH>WTORIZEREZHL 7o Bgan KiZ. EEAH
OEFER , b7 — 7 OB LHOVT, EEEREF—TATVEHBOWSRL LSR5
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K oOWTIEMT 270, TREFHOELE0ELKE WA - AESOMB 9 — v L&
ESS yrEWIRODVCTORBITERERL 2,

(4) Session 4 2 [ISDNODEHE & Kk
Speakers Robert J Bockus {(Telecommunications Services Planning Center)
Alfred A Andersen (AT&T Bell Laboratories)
Kazuhisa Hibino (NTT Corporation)
Hirok: Igarashi (NTT Corporation)

ISONORHET 2 IBH L BB RMBEIC W TCOEELREN 2, BHic, ATRTOA Y/ 4
BoESTEAT O LWISIN, NTT OEAHZ Y E=x—% 3%, b 7—2 E1SDNIC & 3 IE5R.
NITORBGHISIN ¥ —ERIC2WTRFZI hiz, CcOoOfT, [SINOFS{THEBEIIC>VWTD
EEE. CCITT L DRESNANE LD THRTCTHA 0 & KT Al TEaH1cp
BEho2b3I5IN A7 20EBNEABREIMRES ARV I EbER N1,

(5) Session 4 5 HR MEFEHEBROENBLIOEET — s+ -2
Chair John Xrzywick: (Cambridge Strategic Management Group)
Panelists G L Crew (Hong Kong Telephone Co Limited)
Reynold Leconte (France Telecom)
Barry & Moul {International Digital Communications, Ine )
TPC-3/HAW-4 L b ATEAEL 7 r 4 ~n—Fr— 7 NOBA, KFEAFIRIC LT LHEOBE
BROMA, BELEELARHE., ca —AF4TEF—ERERVT Y ba—% i, [F
7 — s BECEETIBD TERALGHEALZASMM LI, COTR, CHHI2VWTOR
. BE. vox X, Hilfr, BED S O iTko KEA Y 0 585 0BR 2
ELTHEmE o

{6) Session &4 6 FHL WBIF
Speakers Geoge Darby (Eidetic Technology, Inc )
Michael L Lubin {(Pacific Communications Sciences, [ne )

Pierre Sery {(Schlumberger Technologies}

WEBRICKHBELERZ 2 - FLEFRBCHOKRAS L5 CT b ORMEHRE. KT 2

—209-




BHEESHBR BT IMES, ILLWTUAI b A— v R FLOHEEVI>3 2D E
B, A, BHEXORS Y —VAOHREORFIREVWIBAPORERE I

T R
BN EEEERC ). RBEOHFNRELF VL EERL . ALK, SEBR
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EHINE, BESEMRLENLS, FBILEFERTH » o
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