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SSVEP-based BCI in Terms of EEG Change Associated with Mental Focusing to Photic Stimuli
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Abstract: Thousands of laboratories are developing a brain computer interface, but each study has some issues to solve
due to weakness of EEG signal. The present study takes notice of an interesting phenomenon that EEG synchronized with
repetitive frequency of flicker stimuli, namely, SSVEP (steady-state visually evoked potential), with eyes closed, is
affected by mental focusing to the stimuli. The SSVEP with eyes closed not only has an advantage in signal-to-noise ratio
but also may allow disabilities who cannot control (open/close) their eyes to use the BCI system. The amplitude of the
occipital SSVEP in 10 out of 11 healthy adults was found to be reduced by more than 20 % in the mental concentration to
the flicker stimuli under the conditions of flicker frequency of 10 Hz and stimulus intensity of 5 1x. This result suggests the
possibility of SSVEP with eyes closed in terms of the mental focus.
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Fig.1 Electrode arrangement (10-20 system)

Table 1 Experimental conditions

No. Frequency | Intensity Request
[Hz] [1x]
1,2 N/A N/A Rest
34 10 3 Non-focus
5,6 10 3 Focus
7,8 14 3 Non-focus
9,10 14 3 Focus
11,12 10 5 Non-focus
13,14 10 5 Focus
15,16 14 5 Non-focus
17,18 14 5 Focus
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Table 2 Amplitude ratios for 11 subjects

Fpl F3 c3 P3 ol
A 0.55 0.62 0.46 0.32 0.61
B 0.83 0.84 0.54 1.16 0.94
C 0.73 0.70 0.68 0.53 0.52
D 0.38 0.39 0.43 0.34 0.48
E 0.49 0.57 0.58 0.39 0.72
F 0.90 0.72 0.92 0.73 0.58
G 0.37 0.76 0.67 1.33 0.57
H 0.29 0.33 0.37 0.45 0.26
I 0.38 0.43 0.44 0.45 0.57
J 2.77 2.95 1.29 0.96 0.73
K 0.49 0.58 0.88 0.98 0.62
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Fig. 4 Average of normalized SSVEP amplitude across subjects
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