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Abstract: A new method using the synchrosqueezing short-time Fourier transform for extracting
frequency information of SSVEP (steady-state visual evoked potential)is proposed to solve the
problem that due to the low SNR of EEG signals it is difficult to improve the recognition accuracy
of SSVEP and enhance the brain-computer interface (BCI) performance. The method considers
the randomness and approximate stationarity of SSVEP-based EEG signals, uses the short-time
Fourier transform to analyze properties of the EEG signals’ time-frequency., and adopts the
synchrosqueezing transform to reassign the energy distribution of TF plain in the frequency
direction, so that more attention is given to the expression of frequency curve of TF plain. The
signal near characteristic frequency of SSVEP is reconstructed to improve EEG signals’ SNR,

and canonical correlation analysis (CCA) is used to obtain the SSVEP classification result.
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Simulations and experiments show that the proposed method greatly improves the SNR, and has

good anti-noise performance and signal extraction accuracy. Comparisons with the empirical mode

decomposition (EMD) and the conventional filter method show that the average recognition

accuracy of the proposed method increases by 9.98% and 4.38% ., respectively, and the

information transfer rate increases by 7.57 bit/min and 2.69 bit/min, respectively. It is

concluded that the method can effectively improve the working performance of SSVEP-based BCI.

Keywords: steady-state visual evoked potentials; synchrosqueezing transform; brain-computer

interface
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