Proceedings of annual conference of the Japan Society of Applied Physics, Sept. 1988

6 p_M—13 MeF T e ko (V) —#HOMSEY 200 -
OPTICAL ASSOCTATRON —Structure of Learning and Its Improvement—
W EBFUTTTRT OBNIEHS FE =2 28 B H % [ 3R A FE S -
IPR1 H. Ishikawa HPK H.Toyoda N. Mukohzaka Y. Suzuki

1 Ui #WMiE2zRFL LAEREBEE A7 VO 7 by, cs 0 3 ¥ EER LERRAC >0 T, YERBOER, KHNOH
W, RFNA2OHH L YL EBEWL BT 21T0, 2OoME2HL TR LI, ABERCHSY3REOMES L URGERTT.
2. ¥8oWE WEREICHUT IR, FEAFT VBT REELRT Y Y v IV EER] 1.2 7
2HETHLTHD. FEEOMEEAL, ZoZEMotd L FEHEROEMOMEE X -
THRES., THbL5, ELLVHENTLOASHIEOMER L ¥ TN 4 - L of»15iEmk
NeTTEEECKS . ERCR, YATLOPEYHKRLEEZOND A2 OMKETS.
BEOHNEE 2RVt 20FEEYT A Y allH T3 ROBVE2F LR T. ¥ESA
YHARED LRI BOSLEN EMESEL, DNEOEMBEE XL BBNRRSEL RS
3. MRS L ERAGHE —RICERNTE, AROERSHEL <, ERINEHE OmEMC
LERMSHEH, CnLRURFRL2AOHIBEREERT 3 CtickyikTss. 2
WK EOWEE 2 LT3 o0kl LT, $EF A Y 2 REORBEL TR ph el
TRIHHERENSS . CNLOHECH>VT, A¥MRRRFRL2EWL THRY 2T 1.
4. Ty KAEEEYZFLCHYIFEBABROMGET Y I LIS LT, FHOMMA
nHCHROHELRI L. (k) B - BISEEYES, 30a-ZF-5~7 (1988) 1 2F54YoRuc k3 ROED

Iteration of learning

VA SEPAUNPIY -V EE: vt ) 2P VRVAVISJ)) VAt v /b A o

shift invariant pattern recognition neural network and its optical architecture
AL WE, oH & Hfx —BR, —B W

0saka Univ., Fac. Eng., W.Zhang, Jun Tanida, Kazuyoshi Itoh and Yoshiki Ichioka

AHNY -y ORBE RN = 2—F ) « Fv kT —2i22WT,Error-Back-Propagation(EBP) £ @ /i NH ML AV Ea—F ¥ 3
A=y avBlUTORT—FF0Fv—2BHLEOTRET 5.

47— bavOS,CHE—DE LD, MBELEETN (BL)R2WT, NY—YBROY s
salb—vavifior. COEFVOMEORRMIIE-_2—0vD7 7 77 FLEREIZDRZL,
EZHOMDIELEIZ AR—Z - AYNYT Y PTHIATH B, LEN>T, RENCKRRTHTH .
EBPAM HEOREANBL, U—HN - SSVALREABTHEDET =Y YV RAEEERLE. § -
EHO=2—OYOAN %R, S{FA%b, ET5E, EO=a—0rOHNLRKOXTRDES: :

0,=1/(1+exp(- A (net;+b,))) SEHRU A7 =—) U/ EAMIEWTR, ¥FHNMETHENA tgﬁ
ERNWT, 25X HHEWI-a—uYORBYEZOMEOBHAKIHIXIILTEE, ZO®RE
AEAAERDLUTRyY F7— Y OARENEED S, YIalb—yaryTRUWLIDPDU—PFE¥
Fxgr, EROBEBRLIY NI IORT —FFIF v—R¥QTRET 5. 41.Neural Network Nodel.

[3z# ] 1)K.Fukushima,et al.,TEEE Trans. Syst..Man, Cybern.,SHC-13,(1983)826. 2)David E. Rumelhart, et al.,Parallel Distrib-
uted Processing,the MIT Press(1987). 3)Kelvin Wagner and Demetri Psaltis, SPIE vol.752,(1987)82.

—734—

English translation:
Shift-invariant pattern recognition neural network and its optical architecture
Osaka Univ. Fac. Eng., W. Zhang, Jun Tanida, Kazuyoshi Itoh and Yoshiki Ichioka

This paper reports on an input pattern displacement insensitive neural network model and its optical
implementation. An improved error-back-propagation (EBP) training method is proposed and simulated
for the training of the model.

The proposed model is a simplified Neocognitron by combining the S and C layers (Fig. 1) to one layer
and used for pattern recognition. The features of the structure of this model are that the fanout of each
neuron is relatively small, and the connections between the planes are space invariant. Therefore, it can
be realized optically. We have introduced an annealing process to improve the speed of the EBP training
method and avoid local minimums. If the input of the j-th neuron is net; and the bias is bj, the output o;
of that neuron can be expressed by the following equation: 0;=1/(1+exp(-A (net;+b;))). In the training
process, small A is used in the early stage of training so that the states of all neurons are in the linear
region of the above function as much as possible, and then A is gradually increased to improve the
classification ability of the network. In the simulation, we trained the model to recognize English
characters. The results of the test and the optical architecture of the neural network will be reported at
the conference.



