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Impact of Focusing Attention on Periodic Flicker Stimuli on Steady-State Visually Evoked Potential

and Application to Manifestation of Intention

O PRI (lhnR) Al (hpx) AHiESE (LHHEX)
Seiji NISHIFUIJI, Yoshitake ISHIZU and Shogo TANAKA, Yamaguchi University

Abstract: The present study investigated the effect of focusing attention on repetitive flicker stimuli on the amplitude of
steady-state visually evoked potential (SSVEP) for the purpose of developing a novel brain machine interface (BMI) with
eyes-closed for heavily wholly-paralyzed disabilities who could not control their eye-movement. The grand mean of the
amplitude of the SSVEP across 16 healthy subjects was decreased by more than 20 % in the focusing attention over the
entire scalp under the condition of the flickering frequency of 10 Hz and also decreased by as much as 20 % in the two
occipital lobes and parietal region under the condition of the flickering frequency of 14 Hz. This result indicates the
possibility of the novel BMI which is available under the eyes-closed condition in terms of controlling focusing attention to

the flicker stimuli.
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Flickering LED a—s

Fig.1 Electrode arrangement (10-20 system, top view)
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Table 1
(C: Concentration on flicker stimuli, NC: Non-concentration)

Stimulus conditions

Trial i | Frequency (Hz) State Data status
1,2 10 NC Test
3,4 10 C Test
5,6 14 NC Test
7,8 14 C Test

9, 10 10 NC Analyzed

11,12 10 C Analyzed

13, 14 14 NC Analyzed

15, 16 14 C Analyzed
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Fig. 2 Grand mean of amplitude ratio R with standard error
across 16 subjects under 10 Hz stimuli. The symbols *, ** and
*** designate p < 0.05, p < 0.01 and p < 0.001 using the
independent one-sample #-test for population mean of R with the
hypothetical mean pz = 1, respectively.
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Fig. 3 Grand mean of amplitude ratio R with standard error
across 16 subjects under 14 Hz stimuli. The symbols *, ** and
*** designate the same meanings as Fig. 2.
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Fig. 4 Mean of normalized SSVEP amplitude with standard
error under the stimulus frequency of 10 Hz across 16 subjects.
The symbols * and ** designate p < 0.05 and p < 0.01 for
t-test Post-hoc NC1, NC2:
non-concentration, C1, C2: concentration on flicker stimuli.

two-tailed paired as test.
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Fig. 5 Mean of normalized SSVEP amplitude with standard
error under 14 Hz stimuli across 16 subjects. The meanings of
“NC17, “NC2”, “C1” and “C2” and symbols * and ** are the
same as Fig. 4.
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