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Abstract: A geometrical representation of M-P model is firstly introduced, by which the training problem of
neural networks may be transformed into the covering problem of a point set. According to this, the geometrical
algorithm of neural network training is analyzed. The algorithm may be used for constructing very complicated
classifying boundary, but it has higher time complexity. So a fuzzy classifier based on the combination of the
covering approach and fuzzy set theory is proposed. The classifier can improve the speed of training and decrease
the number of covering sphere-neighborhoods, i.e., decrease the number of hidden nodes of neural networks. The
fuzzy set based approach may also provide multi-choices for pattern recognition problems of large scale.
Recognition of 700 handwritten Chinese characters is used to test the performance of the approach and the results
are promising.
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Table 1 Performance of CSN algorithm
F 1  CSNHLmMERE

Number of classes Training time (s) Recognition rate top 1 (%) Recognition rate top 3 (%)
300 5481 95.5 99.2
500 16 786 94.5 98.6
700 31089 93.6 98.3
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Fig.2 Schematic diagram of a K-class FCSN network
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Table 2 Performance of FCSN algorithm (N1=1)
Fz 2 FCSN HikmMRE(V1=1)

Number of classes Training time (s) Recognition rate top 1 (%) Recognition rate top 3 (%)
300 4050 95.4 99.2
500 12 525 94.3 98.4
700 24 152 93.5 98.0

3.2 SEINIHIEE
EA I TR FCSN HEF S50 N1 (AN R BUE SvE PR BE 10 52 . 75 1% 21 5256 A, 2R 0 40 B EUE N
700.52 56 25 W W3R 3.

Table 3 The experimental results based on different parameter N1

%3 RFZHN R EK 5

N1 Training time (s) Recognition rate top 1 (%) Recognition rate top 3 (%)
2 23123 93.4 97.8
5 21465 92.9 97.6
8 17 436 92.8 85
10 12 478 91.4 97.1
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