HEEAN BETHEREEYS
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

GEgial
IEICE Technical Report
NC2012-143(2013-3)

SEEM A I Z b0 i L & WHERR EMIaE EOR5[E

A Fat it wmE R

T, 11, 111 BIFERY: el R e
T 7724 AT LSERT @ R R ARG T
E-mail: 1 k382872Q@Qkutc.kansai-u.ac.jp, 1 ihayaQcbii.kutc.kansai-u.ac.jp, 111 fukushima@m.ieice.org

HOFEL XAV POVEFAERICTEWEENY — BN Z26 5, BEMLEZFOZEOANTHRER TH .
R TE BF D BLA RS I EE R U 72 S MR O Jg S AR L7z CHIDEZICL T—DDEY a—)LEE
A5, WROXAATZbOE, TOTEDa—IE 4 DHRE4BRBRTHWENTE ., KX TIE, 3Rk
OxFA7 b EREL, RO ABERTA I/ b0 E0RBROLEEIToZ. xAI/ = bO TR
HERZHOS I -OICEE THROMBIZZ2ToTWS. LaL, 3EMREIKORET, 4 BMREEOSE & FEE
W22 1HBIEZERWS &, EERBMEEICHZTLES. 22T, FEBOMSIZDEEEKESLT, 3:1&L
THiz. atHEBEE I 2L —2a > DR, 4 BHRIEIE & T 5 & 3 BefrkmlEE CIEaRFE N M L U727, dkfE
OfBIEZE 3 1ICLTHHEAT EEIAN) I34BEBREDBEELM T,

F—U—F HENY—FHE ATV bO>, BEEBIEREIEE, 3 BREREIEE, MIEEEOREI X

Three-staged Neocognitron:
Optimal Thereshold and Thinning-out of Cells

Chihiro YAMAMOTOT, Isao HAYASHI', and Kunihiko FUKUSHIMA

T, 1T, 71T Faculty of Informatics, Kansai University, Takatsuki, Osaka, Japan
7Tt Fuzzy Logic Systems Institute, Iizuka, Fukuoka, Japan
E-mail: t k382872@kutc.kansai-u.ac.jp, 11 ihayaQcbii.kutc.kansai-u.ac.jp, 11 fukushima@m.ieice.org

Abstract The neocognitron is a hierarchical multi-layered neural network capable of robust visual pattern recog-
nition. In the neocognitron a number of modules, each of which consists of an S- and a C-cell layers, are connected
in cascade. The conventional neocognitoron consisted of four stages of the modules. In this paper, we propose a
new neocognitron consisting of three stages, and compares the recognition rate of the new neocognitron and the
conveitional four staged neocognitoron. To reduce the computational cost, cells in each layer are thinned out. The
thinning-out ratio at the intermediate stage of the three staged neocognitron is 3:1, instead of the 2:1 thinning-out
ratio for the conventional four-staged neocognitoron. Computer simulation show that the recognition rate is im-
proved by the three-staged neocognitron than by the four staged network. However, the total number of connections
to S-cells in the network, which is proportional to computational cost, is still larger than that of the four-staged
network even if the thinning-out ratio at the intermediate stage is increased to 3:1.
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