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A Novel Variable Selection Method Based on a Partial KL Information Measure and Its Application

to Channel Selection for Bioelectric Signal Classification

Taro SHIBANOKI*, Keisuke SHIMA™, Toshio T'suJr*,
Takeshi TAKAKI*, Akira OTSUKA** and Takaaki CHIN***

This paper proposes a novel variable selection method based on the KL information measure, and applies it
to optimal channel selection for bioelectric signal classification. Generally, the accuracy of classifcation for bio-
electric signals is greatly influenced by measuring positions of the signals as well as individual physical abilities
of a user. Therefore, it is effective for classification to select optimal positions for each user in advance. In the
proposed method, the probability density functions (pdfs) of measured data are estimated through learning of
a multidimensional probabilistic neural network (PNN) based on the KL information theory. Then, a partial
KL information measure is newly defined to evaluate contribution of each dimension in the data. The effective
dimensions can be selected eliminating ineffective ones based on the partial KL information in a one-by-one
manner.

In the experiments, the proposed method was applied to EMG electrode selection with six subjects (includ-
ing an amputee), and the effective channels were selected from all channels attached to each subject’s forearm.
Experimental results showed that the number of channels was reduced with 36.1+12.5 [%], and the average clas-
sification rate using selected channels by the proposed method was 98.99+1.31 [%]. These results indicated that
the proposed method is capable to select effective channels (optimal or semi-optimal) for accurate classification.
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Table 1 Selected channels using proposed method and par-
tial A statistic

Sub. A Sub. B Sub. C
SCkL 2,3,6 2,4,5,6 2,3,4,5,6
SCa 2,3,4,5,6 2,3,4,5,6 1,2,3,4,5,6

Sub. D Sub. E Sub. F
SCx1, 1,2,5,6 2.3,5,6 1,2
SCa 1,2,3,4,5,6 | 1,2,3,4,5,6 1,2,3

SCkr1, : selected channels by proposed method
SCa: selected channels by partial A statistic
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Table 2 The best three of the channel combinations with high estimation acuracy in
all channels (The gray zone highlights outcomes using proposed method)
Sub. A Sub. B Sub. C Sub. D Sub. E Sub. F

ucC l I, (P,Q) ucC 1, (P,Q) uc I, (P,Q) ucC 1, (P,Q) uc In(P,Q) ucC | (P, Q)
1236 | 01712 [ 2456% | 00315 [[ 1,234,556 [ 0.0025 | 1,2,3,56 00187 [ 34,56 [ 0.0040 1,2,4 0.00033
27d 256 0.2594 || 2,3,4,5,6 | 0.0339 | 2,3,4,5,6* | 0.0029 | 1,2,5,6* | 0.0194 || 2,3,5,6* | 0.0043 | 1,2,3,4,5,6 | 0.00038
371 T 36% 1 02656 | 1,345 | 0.0340 1,2,3,5,6 | 0.0031 1,236 | 0.0292 [ 1,2,3,5,6 | 0.0069 o 0.00040

UC: Used channels
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