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Classification of P300 EEG Signals Based on EMD-WP and CNN "
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Abstract ; Aiming at solving the problems of low signal-to-noise ratio, strong randomness and large individual differ-
ence of P300 EEG signals,a filtering method combining empirical mode decomposition ( EMD ) and wavelet packet
decomposition( WP ) is proposed, and an improved convolutional neural network ( CNN) is used to classify and
identify EEG signals. Firstly, EMD is used to decompose the original EEG signal into a series of intrinsic mode func-
tion(IMF) components and analyzed the frequency spectrum of each component to remove the components outside
the main frequency band of 0~30 Hz. Then,the reserved components are decomposed by WP ,and the appropriate
frequency band is selected for reconstruction according to the effective time-frequency information of P300
potential ,and then the IMF after reconstruction is superposed to get the filtered EEG signal. Finally, an improved
CNN structure is designed to recognize P300 signals. The proposed method is validated on the international BCI
competition data set. The experimental results show that the values of the classification accuracy of two subjects are
97.78% and 95.56% respectively ,indicating that the method can effectively improve the recognition result of P300
signals(at least 2.78% and 1.39% higher than other methods) ,and provides a new and significant way to further
improve the performance of brain-computer interface system based on P300 signal.

Key words; EEG classification; empirical mode decomposition; wavelet packet decomposition; convolutional
neural network
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