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Bagging RCSP Algorithm for Extracting EEG Feature
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Abstract The regularized common spatial pattern (RCSP) has solved th e problem that the common spatial pattern
(CSP) is sensitive to noise. However, its performance on smdl sample of electro encephalon graph (EEG) data set is not
ideal. To deal with this problem, a Bagging RCSP (BRCSP) algo rithm is proposed, which divides training samples into
packets and extracts RCSP features by Bagging to choose traning packets. Furthermore, the feature vector is projected
into the lower space with linear discriminant analysis (LDA ) and a classi cation algorithm based on nearest neighborho od
classi er (NNC) is adopted. Compared to RCSP with aggregati on (RCSP-A), the accuracy of BRCSP increases by 2.92 %
in average and the variance is smaller and has better robustness. Results of the experiment, in which 10 subjects control
an intelligent wheelchair of a xed \8" glyph trajectory, de monstrate that the BRCSP is e ective in the EEG feature
extraction.
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Table 1  The recognition rate comparison of CSP, RCSP and Bagging RCSP on Competition Il data set 1Va (%)
aa al av aw ay (s)
CSsP 66.1 98.2 59.2 88.4 61.1 74.6 55
LW-CSP 69.6 100.0 56.6 93.3 67.1 77.3 17.6
SSCSP 73.2 96.4 54.8 70.5 73.4 73.5 6.7
RCSP-A 76.8 98.2 74.5 92.9 77.0 83.9 62.2
FERCSP 79.5 96.4 77.6 94.2 82.5 86.0 300.3
BRCSP 79.3 98.6 78.3 92.9 82.5 86.3 63.3
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Table 2

BRCSP (%)
The recognition rate of o -line based on
RCSP-A and BRCSP (%)

RCSP-A BRCSP
Al 80.53 86.16
A2 95.81 93.04
A3 75.56 81.08
Ad 84.74 87.56
A5 78.06 83.61
A6 87.78 90.56
A7 84.72 87.50
A8 93.83 96.06
A9 85.42 87.56
A10 76.29 78.78
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