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Abstract: Considering the weaknesses of traditional serial feature fusion technique, a novel parallel features
fusion method is proposed in this paper. The main idea of this method can be described as follows. First of all, two
sets of feature vectors corresponding to a same sample space are combined together via complex vectors, which are
used to construct a complex feature vector space. Then, the classical K-L transform and K-L expansion methods are
developed theoretically to suit for feature extraction in the complex feature space. Moreover, the symmetric
property of parallel feature fusion is revealed, and, how to combine features effectively is discussed in detail.
Finally, the proposed method is used to solve the handwritten character feature extraction and recognition problems.
Experiments are performed on NUST603 handwritten Chinese character database built in Nanjing University of
Science and Technology as well as the well-known CENPARMI handwritten digit database of Concordia University.
The experimental results indicate that the recognition rates are improved significantly after parallel feature fusion,
and the proposed parallel features fusion method is superior to the traditional serial feature fusion one.
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Table 1 Comparison of error rates based on four sets of features in experiment 1

R 1SR 1 REET 4 AL 2> AT R

Dimension Cross feature Peripheral feature Par.a He.l Se_r 1a1_
combination combination

20 0.058 0.053 0.017 0.027
22 0.056 0.043 0.016 0.025
24 0.055 0.041 0.013 0.022
26 0.056 0.037 0.012 0.020
28 0.057 0.037 0.012 0.021
30 0.060 0.034 0.013 0.021
32 0.059 0.034 0.013 0.018
34 0.063 0.036 0.012 0.016
36 0.067 0.037 0.013 0.015
38 0.067 0.036 0.012 0.013
40 0.068 0.038 0.013 0.014
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Table 2 Comparison of error rates based on four sets of features in experiment 2
F2 S 2 AT 4 JRFAE 0 7 S TR AR I

Dimension Gabor feature Legendre feature Par.a lle.l Se.r 1al_
combination combination

30 0.107 0.055 0.046 0.088
32 0.108 0.056 0.045 0.081
34 0.108 0.051 0.043 0.082
36 0.109 0.047 0.041 0.080
38 0.111 0.051 0.040 0.079
40 0.111 0.052 0.037 0.081
42 0.106 0.056 0.038 0.083
44 0.105 0.057 0.037 0.084
46 0.107 0.059 0.036 0.085
48 0.100 0.057 0.038 0.083
50 0.103 0.059 0.037 0.083
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