42 5 4 W
202044 H

T 5 f

Journal of Electronics & Information Technology

B % Vol. 42No. 4

Apr. 2020

ETRHZuEN BN S FH I TCNNRKE ES1H5)
F M4 Dhg

(ERERE X F aFER R 400065)

e

7 FE: B ARG S (EEG) AL . dEFARRRE Al TR —Fh g & R AR A 3B 5y % (CEMD) Al
AT B RN Z 4% (SPCNN) (il BLAS 5 R 50 ik . fECEMDIERE A, SRS [ 4 100 & (IMF) 5 R 5 5
AR DG R NS LA IME S 24, FEMLERAN b, B2 I & B IME 2 (8] A X R & o A 2646 8 S 2N IMF i 5%
fFo WeAN, 9T 25 RN HLE 5 AN 2 R R REAE A 58 H A8 N BUARRAE %503 HE SPONN W £ A5 25t i3 4T
CEMD 2 /5 s A5 5 AT 0 2K LIRSS AR H, 18 HAT R M B B0R 48 b P30 %65 $1)94.58% . TEAF
HHREEBCI competition IV 2b_F PR HIRILF82.13%, LB AN EILE T3.85%. &Ja, FETRITHIE
REFC R T By P & L AT THeR ATt . A AU RSBt S0, B0 E T 200 BN I FELAS 5 U R 2R
KR MRS5S U0 SRR GRS, RHERREG AR

FESHES: TP391.4 XHRFRIRAS: A XEHS: 1009-5896(2020)04-1041-08
DOIL: 10.11999/JEIT190124

Conditional Empirical Mode Decomposition and Serial Parallel
CNN for ElectroEncephaloGram Signal Recognition
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Abstract: For the non-linear and non-stationary characteristics of motor imagery ElectroEncephaloGram (EEG)
signals, an EEG signal recognition method based on Conditional Empirical Mode Decomposition (CEMD) and
Serial Parallel Convolutional Neural Network (SPCNN) is proposed. In the CEMD process, the correlation
coefficient between the Intrinsic Mode Functions (IMFs) and the original signal is used as the first condition to
select IMFs. Based on this, the relative energy occupancy rates between the IMFs are proposed as the second
condition to select IMFs. Further, to consider the characteristics between the EEG signal channels and
highlight the features in each EEG signal channel, a SPCNN model is proposed to classify the processed EEG
signals. The experimental results show that the average recognition rate reaches 94.58% on the dataset collected
by ourselves. And the average recognition rate reaches 82.13% on the BCI competition IV 2b dataset, which is
3.85% higher than the average recognition rate of convolutional neural network. Finally, the online control
experiments are carried out on the designed intelligent wheelchair platform, which proves the effectiveness of
the proposed algorithm for EEG signals recognition.

Key words: Electro Encephalo Gram (EEG) recognition; Empirical Mode Decomposition (EMD); Convolutional
Neural Network (CNN); Feature extraction; Intelligent wheelchair
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S03 98.33 97.08 95.83 95.83 96.67 97.08 99.16
S04 76.25 78.33 83.33 85.42 85.42 86.25 89.58
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