44 5 2 W
202242 H

BT 5 B R ¥

Journal of Electronics & Information Technology

ETHEXMEMERR TS ER NE B8RRI

& 90 F2RY H=R" rs®
DM o F ALK F gL M 310018)
DB BRI R E L LIRE AN 310018)

8 E. ERETEER MR (BCT)H, 8% K% 2 Wi i 5 5 (EEG) kit m a2k B, (A3t
oS SMUES RTINS BAGEE, MMEHBCIITEREIR T . 1% 304 XHE B A8 5K i 23 2% b (13 i %
B, B iR FH AR SRR I 2 7 o S R AT S R 1) 710 (CSR-CS) o 1 S8 TH S IR A A /N8 1 1) JE /R
MM OR RACRIE B 0BT, AR5 PRI 2 8 TR X3 1 U A 4 I IR R R B R g, R R BT
75 302 M R BN BERIE A X 7 2888 77, 3 th 535 DX 60, 3 1 S8 2@ T R st i, e R A
2 ()4 2R S R A ML AT AR AR SRS 733 . E X BCTAE 33 R BUR A TV a M BCT A8 40K 35 Z R AL T A
TORMUES 5 s rh, P95 FHE REIAE] T 88.61% M183.9%, 4 B $R T 0k 677 1 1A P R b
KEIR: Wb BHRR, MR REnENL: JREEE
FESZES: TNI11.7; TP391 XHRFRIRAG: A

DOI: 10.11999/JEIT210778

TEHE: 1009-5896(2022)02-0477-09

Correlation and Sparse Representation Based Channel Selection of
Motor Imagery Electroencephalogram

MENG Ming® DONG Zhichao® GAO Yunyuan®® KONG Wanzeng®?

®(School of Automation, Hangzhou Dianzi University, Hangzhou 310018, China)

®(Key Laboratory of Brain Machine Collaborative Intelligence of Zhejiang Province, Hangzhou 310018, China)

Abstract: In Motor Imagery (MI) based Brain Computer Interface (BCI), more channels of
ElectroEncephaloGram (EEG) signal are usually adopted to improve the classification accuracy. But there will
be channels containing irrelevant or redundant information about MI tasks, which degenerate the performance
improvement of BCI. A Channel Selection method based on Correlation and Sparse Representation (CSR-CS)
is proposed for EEG classification. Firstly, the Pearson correlation coefficient of each channel of the training
sample is calculated to select the significant channels. Then the filter bank common spatial pattern features of
the region where the significant channels are located are extracted and spliced into a dictionary. The number of
non-zero sparse coefficients obtained from the dictionary is used to characterize the classification ability of each
region, and the significant channels contained in the significant regions are selected as the optimal channels.
Finally, the common spatial pattern and support vector machine are employed for feature extraction and
classification respectively. In the classification experiments of two categories of MI task with BCI competition
III dataset IVa and BCI competition IV dataset I, the average classification accuracy reaches 88.61% and

83.9%, which indicates the effectiveness and robustness of the proposed channel selection method.
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AC-CSP) R I A< SCHE H 38 38 26 377 150 L
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# 1@ 18 (Correlation based Channel Selection, C-
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= O
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=75
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50 : :
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—val 0.21 <0.01 0.16 - . . s s
bvae 6 PRI (X AN RO 4R B B
2 BEEESEN DB ERRNEM
L Bl | BRI
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aa al av aw ay a b f g YME p-value
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