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Handwritten Chinese Character Recognition
by Two-stage Composition of Neural Networks

MicHIO UMEDAt and HIROSHI YOKOTA*

This paper proposes a handwritten Chinese character recognition method by two-stage com-
position of autoassociative neural networks and alternative neural networks. Autoassociative
neural networks are used as a rough classification processing to obtain a small number of
recognition candidates from all categories. Alternative neural networks are used as a discrim-
ination processing to obtain an only recognition result from several candidates selected by
the prior processing. Since autoassociative neural networks are the network which is made up
of each category, the learning of networks can be executed without any influence from other
categories. Therefore, even if categories to be recognized change, networks can correspond
to them easily. On the other hand, alternative neural networks used in a discrimination pro-
cessing can expect highly precise recognition by limiting a recognition object to two kinds
of categories. The recognition rates of 98.71%, 98.31%, and 96.47% were obtained from the
experiment on educational Chinese characters of 80, 240, and 1,006 categories.
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Fig.1 A learning model.
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Fig.2 Flow of recognition system.
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Fig.3 Normalization of character pattern by pre-

processing.
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Fig.4 Weighted direction index histogram feature.
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Fig.5 Example of rough classification processing.
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Fig.6 Example of discrimination processing.
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Fig.7 Example of operation by technique 1.
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Fig.8 Example of operation by technique 2.
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Fig.9 Example of operation by technique 3.
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Table 1 Recognition result by autoassociative neural
networks.
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0.001 99.20%  98.85% 97.67%

256 0.002 99.56%  99.45% 98.91%
0.003 99.75%  99.70% 99.46%

0.004 99.86%  99.84% 99.70%

0.000 97.04%  95.08% 87.94%

0.001 98.96%  98.18% 95.77%

64 0.002 99.44%  99.10% 98.06%
0.003 99.70%  99.56% 99.02%

0.004 99.78%  99.71% 99.46%
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0.003 1.72 3.33 14.39
0.004 2.31 5.76 28.89
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Table 2 Recognition rate by alternative neural networks.

ooo goooo gooo ooo ooo
80 122 99.26%  95.00% 100.00%
240 437 99.34%  93.50% 100.00%

1,006 5,000 99.39%  82.00% 100.00%
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Table 3 Recognition rate by technique 1.
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Table 4 Recognition rate by technique 2.
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Table 5 Recognition rate by technique 3.
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Table 6 Correction rate of mis-recognized characters by
technique 1.
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Table 7 Correction rate of mis-recognized characters by

technique 2.
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Table 8 Correction rate of mis-recognized characters by
technique 3.
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Table 9 Network size of this recognition system.
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