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A Copy-learning Model for Recognizing Superimposed Character

KENICHI SUZAKI,t* MITUHIRO INOUE,! TAKETOSHI MOMOHARA'
and SHINJI ARAYAT

This study proposes a copy-learning model which can recognize superimposed characters
by only learning the standard characters. The copy-learning model is a neural network which
learns standard characters by using a part of the 3-layer BP net, copies obtained weights and
biases on an unused part of the net based upon a rule, and recognizes the standard char-
acters from the superimposed characters by using all parts of the net. This paper describes
that the standard characters can be recognized from the superimposed characters through the
recognition experiment of the superimposed characters.
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Fig.1 Network structure of a copy-learning model.
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Fig.2 Standard character pattern and superimposed
characters pattern.
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Table 1 Recognition test of standard character and
superimposed character.

T = | W EOui(i=0) o 1l &
k¢4 |OutO[1] Out0[2] OutO[3] Out0[4] OutO[S] OutO[6]
T | 0.920 0.022 0.037 0.055 0.049 0.007
#/C | 0,031 0.924 0,057 0.051 0.007 0.054
A|H | 0.051 0.048 0.920 0.007 0.031 0.016
T | 0.046 0.032 0.007 0.933 0.010 0.012
F|E | 0.046 0.007 0.038 0.015 0.938 0.062
F | 0.007 0.033 0.028 0.030 0.046 0.928
e H 7 JBouti(i=1,2) ® 1 Jj
Out1[1] Out1[2] Out1[3] Outi[4] Outl[5] Outl[6]
FXF  |ow2r1] Ouw2[2] Ouw2[3] Out2[4] Out2[5] Out2[6]
TC | 0.920 0.022 0.037 0.055 0.049 0.007
0.031  0.924 0.057 _ 0.051 _0.007 _0.054
4T | 0.050 0.048 0.920 0.007 0.031 0.016
" 0.920  0.022  0.037 _ 0.055 _ 0.049 _ 0.007
4e | 0.051 0.048 0.920 0.007 0.031 0.016
el 0.031 _ 0.924  0.057 _ 0.051 _0.007 _ 0.054
%[ pp | 0.007 0.033 0028 0.030 0.046 0.928
- 0.046 0.007 0.038 0.015 0.938 0.062
0.920 0.022 0.037 0.055 0.049 0.007
TT] 0,046 0.032 0.007 0.933  0.010 0.012
0.007 0.033 0.028 0.030 0.046 0.928
FT | 0,920 0.022 0.037 0.055 0.049  0.007
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Fig.3 Average recognition rate of the superimposition
character in which the other character shifted to
right and left.

gooooooocobooo 200000000000
gbobooooboooobo 3ocooobooooooon
0ooo0ooo0ooo w%Ooooooooooo
O0eJ00OO0OO0OO0OODOODODOOOODDDOOO
gbobooooooooooooboooooooood
gbdboodebDeO0000O0O0O0OO0O0O0O0OOO
goboodooobooboobooooboboobooon
gooboooooboooooooooobobooobooooo
gobooboooooooooooooooobooo
goooooobooooooooooooooboooo
obooooooocoooooobooooboooo
gobooooooooobooooocoooooooon
ooo

4. 0 0O O

200000000000000C00000000
goooobooooboooooboooOoooobooooDo
goboooobooooooooobooooo

goobooooooooboboobooooboboooo
01000000000ut: (:=1,2) 0000000
ooboooobooooobooboooooobobobooo
gooooooooobooooboooooboonn
gooooooooboboooooooooooooo
goooooooooooboobobooooboDboo
gobooooooooooooooboooobooa
gbooooodoooboboooooooooboood
rRODOOOOOOOOOOOOOOOCOOOOO0O
0000 ROOOOOOOOOOOOOOOOOO
gbboboouoooooooobooooooboooboo

g o0 0 0O

1) Fukushima, K.: Neural Network model for se-
lective attention in visual pattern recognition



1176 goooooooo

and associative recall, Applied Optics, Vol.26,
No.23, pp.4985-4992 (Dec. 1987).

2) 0000000000000 00O0O00O00O0O
gboboboobbooobbooobbooooboo

000000000 Vol.35, No.7, pp.1311-1317
(1994).

3) The MathWorks, Inc.: MATLABG6 Documen-
tation, Using MATLAB (1999).

4) Albert, A.: Regression and the Moore-Penrose
Pseudo Inverse, Academic Press, New York
(1972).

(00140 1105000)
(00150 2 04000)

Ok DoDOoODDO

1948 00019720000000
000o00o000001977 000
000000000000001972
000000000198000000
wd 3 L 000001989 0000001996
000D000000000000000000000
0000000000000 00000000000

Apr. 2003

oo 00

19770001999 0000000
gooooobooooodzoeoroon
goooooooooooooan
gbobooooooobooooooon
goooooooooboooooo

goooooon

o0 Oooogoooo

19670000000 OOOOO
ooooboooooooononoigs4d
gboooooomeonoooon
h ooooooooooooooooo
- ooooobooooooooooo
gooooobooooooboo

o0 Oo0Oooooo

194900019720 300000
ooooOoooobobobooo 400
ooooooooomssoooon
goboogoegooooooao
goooooocooooooooo
O00000mMmOooooOwebdaDOOOOODOO
gobooooobomoooooboooieg20000
O0O0O0O0OOO0IEEEOCDOOOD




