38%: 456 o B F 2% 5 i B R Vol. 38 No. 6
2021 56 A MICROELECTRONICS & COMPUTER June 2021

S| AR AEE . O XL 2 T/ AR IR AT CNN B L5 540 2500 . S T 24 511881, 2021, 38(6) .
60-65. [GU X J,WEI Z F,LIU H W,et al. EEG signal recognition based on wavelet packet and serial parallel CNN[J ]. Micro-
electronics &.Computer,2021,38(6) :60-65.

EF/NEEMEIHFITCNNHNEBES T E

BEWLAEE KELL N R B
(1 b TR MR TREAERE L JH L 06300052 J LT 80T IR TREHARBEFT L
AL L 06300053 AL BE T2 T2 b U T AR BE - i dE B il 063000)

W OE H4HEIEENEFS(EEONFELE . FPRES L BET —ME 6 /DR HEWPD o & H1T45
A4 W4 (SPCNN) Wl L5 5 0 K 7 k. B N Rt B b i (5 S HATH A 2 M B G2 B L FY
MR AEBHRTEN . EMENREEERE T ARNE MG L. F R MR fE 5 F B @ 6 MK EE NS
A M2 T SPCNN F 254 A ¥ 2538 BUR 3By R AE SF AT 2 2. FI A A FF 19 3 38 803 & BCI competition IV 2b 3t
WL EREAW . Z T A EN R AR E, FAHP R EHFAET M TN LERBERERET
6.49%, HHlE D RAMFRRMET — oL E.

KB THMEMEE T/ BRI B R E W4 R I

hE 4 ES. TP391 XEkFRIRAG: A X EHS: 1000—7180(2021)06—0060—06

EEG signal recognition based on wavelet packet
and serial parallel CNN

GU Xue-jing"?, WEI Zhan-feng'*,LIU Hai-wang”*,GUQO Jun"?,SHEN Pan'**

(1 College of Electrical Engineering, North China University of Science and Technology, Tangshan 063000, Hebei China;
2 Tangshan Digital Media Engineering Technology Research Center, Tangshan 063000, Hebei China;
3 College of Electrical Engineering, Qing Gong College, North China University of
Science and Technology, Tangshan 063000, Hebei China)

Abstract; Aiming at the non-linear and non-stationary characteristics of motor imagery ElectroEncephaloGram
(EEG) signals, a novel EEG signal classification method combining wavelet packet transform (WPT) and serial-
parallel convolutional neural network(SPCNN) is proposed. In the process of wavelet packet transform, the EEG
signal is decomposed in time and frequency, and the frequency band closely related to motor imagination is selected
for reconstruction. The reconstructed EEG signal retains effective time-frequency information. Then, considering
the features between and within the different channels of the EEG signal, the SPCNN network model is constructed
to automatically extract the effective features and classify them. Use the public competition data set BCI competition
IV 2b to verify, the results show that the method can adaptively extract effective features, and the average
classification accuracy reaches 84. 77% , which is 6. 49% higher than the convolutional neural network. It provides a
classification method for the research of brain-computer interface systems.
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