T E B L5 ZARIEFER Vol. 11, No. 1
1992 4£ 2 H J. Infrared Millim. Waves February, 1992

BB TSR IA R 1
SRR ERGEE

BB ELBR WEH KXE
(P RS4pEE &, RiE, 300071)

5K B

(FJFR2EHEEFFERT, K, 300071)

WE: AXRY —HETA¥LTAN - EHENBHEE, ZRAEAN S BinE
HARHERRAE S PR TR TSN PR RAL HEN
HERH, ZHAAHARR, FEARRURABHERR, &4 RFHRE
WA

Kiin): HARA, ByALH, RELENEHK R¥EMHENE

it

El

BRARBM AR, LEYERERTEGEN, PREREER —HEsREED. T
HaHu, HERERGFH, EEMRESR, AHENLETAERRARNN RSB
&t EAy, ARMERE S BT R R RIN SR

HE BB Pod 17, (EXFEXIRBE RATIE®. LK, CRHITE
BEEMABENEARRRBF L, K& X HIEE (SDF) HEUEATAER.
ERR =S H i 2R R T AT S, AR KES THEER. dTE—Hinl
E—R A RAER SRS, BRI A S5 4 3 IR AR K Rift. SDF M
AP ERARACHRES, RMEGIEIEFERE AR, RIEDTH, £5™
FERF.

, B—HH, ANTHSMEmsahsinarE TH TR R Smaemsg

BRI, A RMER RN S K4 Hopfield ERIC HA TP RE—E
BRI R LR SKEY. (HR, BEEUARERIAEY:, MLUE AT RERMOBERIR
.

AL 199049 H 28 AMH, &k 1991 4£3 A 5 ARl
+ EXHAF 2L BEE.




70 qir5F k¥ % # 11 4%

A3CH SDF Kk Ew&ERSmE &, R —-FEAREEAZHE, XHEEBMOI%S
CEWI D EN=Y e XU E S S

1 R R K

HSE.OEpEANPIREY, ARAEMEELEEERHG!. RN, HiEBH
IEB, F#ERIE K STBERM S RS (R, MK LiRBABMEL RN, =4
ELA—-AhRE, NERZBEL Mg Em™. A TRNHSEMSmgEiime 1
i, SrREERE TRAR. FERABHBITHREI T @AER). BABS PR
B4 REA (HA) 728, TAMBABERXNABHED, KEETHE TRk
SDF [ REM A HEALH. i ES5HHE L% T Hopfield AR A B4 (AA)
FhESS, M RBIERATE AR L. KEBBERAN AR RO BB R

B 1 =B SR e

Fig.1 The architecture of the three—layer neural network
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Fig.2 The projective images of the 4 targeis at zero—orientation with 100 x 100 pixel array
(a) Airliner (b) Fighter (c) Bomber (d) Rocket
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Table 1 The character codes of the targets

H & AL | MOHIL | EEHL | kW B4 EHL | ML | EEH | KN
m 1 2 -3 4 m | 2 3 4
C. -1 +1 +1 -1 Cus -1 -1 +1 -1
C -1 +1 -1 +1 C e +1 -} -1 -1
Caus +1 -1 +1 -1 Coal +1 +1 +1 -1
C e +1 -1 -1 +1 Con2 +1 -1 +1 +1
Cos +1 +1 ~1 -1 Can +1 +1 -1 +1
C e -1 -1 +1 +1 C 4 -1 +1 +1 T |
Cor -1 -1 -1 +1 C s +1 +1 +1 +1
C.s -1 +1 -1 -1 C s -1 -1 -1 -1
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THREE-LAYER OPTICAL NEURAL NETWORK FOR PATTERN
RECOGNITION WITH ROTATION INVARIANCE

Gao Chengqun, Huang Wuqun, Shen Qinwan, Chen Tianlun
{Department of Physics, Nankai University, Tianjin 300071, China)

Zhang Yanxin
(Institute of Modern Optics, Nankai University, Tianjin 300071, China)

Abstract: A model of three—layer optical neural network is proposed for pattern recogni-
tion with rotation invariance. As an example, the model is applied to recognize the
projective views of four classes of aircrafts. Investigation of computer simulations shows
that the model has good capacity of pattern recognition for patterns both inside and out-
side the training sets, as well as partially shaded patterns.

Key words: pattern recognition, rotation invariance, synthetic discriminant function, optical
neural network. '



