(315) 43

FEE R RABXFRBD Iod DL kHEH

LAGRIEY - LI - SRRE - EEETE . E g

Grammatical Inference for Recognition of Hand-written Katakana Characters

Kenji Uemoro, Hirofumi Kai, Taiho Kanaoka, Shingo Tomita, Toshihiko Okapa

Abstract

In syntactic pattern recognition, the grammatical inference is the process that characterizes a pattern
class by a grammar. So establishment of grammatical inference procedure is very important.

In this paper, for the purpose of the recognition of hand-written Katakana characters, we suggest a
grammatical inference algorithm for context free grammar. Our inference is developed by selecting
sample patterns from original set of sample patterns according to a criterion, and classifying the produ-

ction rules previously.
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Table 1. Classification of production rules.
(A,B,CEVy, a,b,ceVy)

class number | @ @ ® @ ® ®
(a)

substrings a a @l (a) (a)b
Wi b | |@b | bl
. A—=a |A~a |A~aA|A-aA|A~Aa |A~aA
production
A-b |A~a |A~a [A~a |[A-b
rule P
A~b |A-b
class number| @ ® @
substrings (a)b) (akb)
] b(a) | (akb) (a)c (b)
Wi 1 arbre |V e m)

A~Aa | A~BC|A-BC | A~BC|A~BC
production |A~b |B—~aB|B~aB|B~aB|B~aB
rule P B~a |B~a |B~c [B-~a
C~bC|C~bC|C~bC|B~c
C-b [C~b |C~b [C~bC
C—ec C-b
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Table 2 Some results of the grammatical inference
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for hand-written Katakana characters.

sample strings Sp | production rules P
4 | aataxbbb, aataaxbbb | SSE+ExJ, E~aE
aa+axbb, axbb E~a, J=bJ, J—b
4 | bataxcb,aataaxcbb | S=E+GxJ, E~Ea, E~a
aataxbb, ataxcb E~b, G~aG, G—a,
J=Jb, J=b, J=c
I | dd+ddxbb+adxddd S—E+EXK+LxE, E~dE
dd+dxbbb+adxdd E~d, K—+bK, K—b,
dd+ddxbb+adxdd L—al, L—~d
dd+dxbb+adxdd
I | ad+dxbbtaxdd S—E+JxK+LxM,E—~aE,
a+dxbb+adxdd E~dE, E~d, E~a,
aa+dxbtaxcdd J—dJ, J—d, K~bK,
dd+ddxb+adxcd K—b, L—~al., L—a, L~d,
M—Md, M—d,M-c
Z | dXataaXxce S—GxJ+KxL, G-dG
ddxa+axc G~d, J+Ja, Ja, J-b
ddxba+taaxe K—aK, K~a, L—~cL,
dxataxc L—c
t | btbbddxddd S—E+GxL, G-KL
bb+bbdddd>ddd E~bE, E~b, K~bK
b+bbcdddxddd K—b, K—~c, L~dL
b+bbeddxdd L—~d
* | b+(dxetdxexd) xd S—E+(NXO+NxQxT)XT
bt(dxctdxcbxd)xdd | E—~b, N—d, O—c
b+( dxbtdxexd)xd O-b, @cQ,Q~c
b+( dxc+dxcbxdd) xdd | Q=b, T—dT, T—~d
% | ddatctaxaas S—E+F+JxK* E—~dE
datct+axabs E—~a, F—+cF, F~c
ddatctaaxaab« J—al, J—a, K=aK
ddatcctaaxaas K—a, K—b
7~ | bbe ibbb, bb:bb S—EF, E~bE, E—~b
bbbb :bb, be :bb E~c, F—bF, F—b
JU | bbbba:bba, bbba:bbb | S=E:F, E~bE, E~a
bbba :bb, bbbba :bb F—bF, F~b, F—a
v | bbaalc, bbaa:b S-E'F, E~GJ, G-bG
bbba:c, bbaa:b G~b, J—~al , J—-a
F—c F—b
v | aaad:d,aa:c S—E:F, E~aE,E—~a
aaa.c,aa.c E—~d, F—d, F—c
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