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Introduction: Brain-Computer Interface (BCI) systems outline alternative communication channels that map brain signals directly onto an external application [1], which can be extremely useful to improve the quality of life for severely disable people. One of the most employed paradigms for designing BCI systems is based on steady-state visually evoked potentials (SSVEP), in which multiple periodic visual stimulation signals are associated with different commands through the synchronization of the electrical activity in the visual cortex with the stimulus that retains the user attention. In this work, classical spectral estimation technique based on Welch method [1] is compared to the coefficients obtained by canonical correlation analysis (CCA), a strategy that seeks to the best linear combination of EEG channels in order to maximize the correlation with reference signals [2].
Materials and Methods: The database was collected in the scope of DESTINE/FINEP and BRAINN/FAPESP projects and has information of nine healthy volunteers. Each volunteer was exposed to screens with two checkerboards blinking at different frequencies: 6, 7.5, 12, 15, 20 Hz with different windowing lengths. Two different feature extraction approaches in this 5-command BCI system were used: (1) Welch method for estimating spectral coefficients just in the stimulation frequencies; (2) the CCA coefficients of the reference signals (sinusoids and cossenoides at the stimulus frequencies) that maximizes the correlation with a linear combination of the electrodes. A leave M out approach was adopted using 70% of the trials for training and 30 % for testing, in 100 rounds. A least square classifier was used in both approaches. 

Results: Table 1 shows the mean accuracy rate of (1) and (2) under different trials length concerning all volunteers and the mean processing time for feature extraction.

	Feature Extraction Method
	Trial length [s]
	Mean accuracy [%]
	Mean Proc. Time [s]

	Welch Method
	1
	46
	1.05

	
	2
	52
	0.94

	
	3
	55
	0.91

	
	4
	56
	0.90

	CCA
	1
	30
	0.24

	
	2
	40
	0.16

	
	3
	44
	0.14

	
	4
	47
	0.12


Table 1 – Comparison between the feature extraction methods
Discussion and Conclusions: Despite the claim of CCA as a powerful feature extraction technique [2], Table 1 reveals that the classical Welch approach was (around 10%) more accurate for our data, although CCA was, in general, 5 times faster. In fact, given the processing time required and the possibility of suitably combine the electrodes for achieving maximum correlation with the stimulus, we speculate that CCA could be a promising technique for spatial filtering when combined with suitable feature extraction methods, which outlines a future investigation of this work.
References: [1] Carvalho SN, et al. Biomed Signal Process Control. 21: 34-42, 2015. [2] Li Z, et al. IEEE Trans. Biomed. Eng, v. 51, p. 2610-14, 2006.
