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Abstract

Steady state visual evoked potential (SSVEP) has been actively studied because of its short training time, relatively
higher signal-to-noise ratio, and higher information transfer rate. There are two popular analysis methods for SSVEP
signals: power spectral density analysis (PSDA) and canonical correlation analysis (CCA). However, the PSDA is known
to be vulnerable to noise due to the use of a single channel. Although conventional CCA is more accurate than PSDA, it
may not be appropriate for the real-time SSVEP-based BCI system when it has short time window length because it
uses sinusoidal signals as references. Therefore, the two methods are not efficient for the real-time BCI system that
requires a short TW and a high recognition accuracy. To overcome this limitation of the conventional methods, this paper
proposes a frequency recognition method with a combination of CCA and PSDA using the difference between powers of
canonical variables obtained from the results of CCA. Experimental results show that the performance of the combination
of CCA and PSDA is better than that of CCA for the case of a short TW.
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(a) The arrangement of two targets in the monitor.
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Fig. 2. The PSD of the EEG signals measured by single electrode around occipital lobe.
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Fig. 4. The PSD of canonical variables according to each stimuli frequency (the stimuli
frequency of the staring target : f, = 16 Hz, time window length : 1.5sec).
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