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Abstract: The brain-computer interface system based on event-related potentials is difficult to detect the idle state of the brain, which
limits the freedom of the subjects to output instructions at any time. Oddball paradigm can induce the N200 potential, P300 potential and
transient visual evoked potential simultaneously. the working state and idle state of the brain are distinguished according to the frequency
domain characteristics of transient visual evoked potential. In the working state, the time-domain features of N200 and P300 potential are
used to identify the control intention of the subject. Through the experiment of sending instructions and watching video feedback on seven
healthy subjects, the switch between the working state and the idle state of the brain is realized. The accuracy of the method to identify
the state or intention of the brain is 98.21%, which is 50. 89% higher than that of the method to identify the idle state based on the
event-related potential.
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Fig.2 The schematic diagram of evoked potential generation
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Table 2 Classification results of E-T BCI (%)

ZikH 1K 2K 3 4K 5% 6 K 7 8 K 9 &K 10
S1 85.93 85.93 95.31 96. 87 96. 87 100. 00 100. 00 100. 00 100. 00 100. 00
2 75.00 87.50 90. 62 93.75 96. 87 93.75 96. 87 100. 00 100. 00 100. 00
S3 59.37 78. 12 78. 12 87. 50 90. 62 90. 62 96. 87 96. 87 96. 87 96. 87
S4 65. 62 84.37 87.50 90. 62 90. 62 96. 87 96. 87 93.75 96. 87 96. 87
S5 59.37 68.75 75. 00 84.37 96. 87 90. 62 96. 87 96. 87 100. 00 100. 00
S6 75.00 78. 12 90. 62 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
s7 71.87 68.75 81.25 84.37 84.37 90. 62 90. 62 93.75 93.75 90. 62
T 70. 31 78.79 85. 49 91. 07 93.75 94. 64 96. 87 97.32 98.21 97.76
bR +8.87 +7.17 +6.92 +5.64 +5.01 +3.99 +2.89 +2. 60 +2.27 +3.32
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K ITR ., Wi B MKEE £ ITR FEWIRMIE O0 T #F L B
TRER S, K 8(c) 42 E-T BCI &REEHY ITR, BRI
T HY ITR 5 54. 93 bits/min; 8] 8(d) J& ERP BCI R4 HY
ITR AEFARZE T ITR 9 29. 10 bits/min, 18 8(¢) BL¥k
ZhNA ITR LB 8 (d) #&1m T 25.83 bits/min, & 3 4
E-T BCI &M ERP BClI RS HEHH R F ITR X% L, H
HRat 5 MER SIS T 100% , ITR i 14. 53 bits/min , 4
%} ERP BCI &2EiH28 T 56.25% F11 9. 89 bits/min, %%

W], ERP F1 TSVEP il & )5 Refe (i 15 ME 5% A1 ITR 3R15%
RRE T,
3.4 RERFEHIELIS

R AN TARXF L RGS5HAS L R ERE,
1) AR SCGE R — R T 45 & i ERP F1i, TSVEP
WA D R G, MERRRIAE T 98.21% , W £ R4
Bk, 2) SCHk[ 15] % F P300 5 SSVEP AHZ5 4 1 )7 144
LRG0 WA IR 5 51355 & SSVEP 1 P300 .,
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S ARG WER RN ITR 32555 17 7. 71% ., 3) CHk[16]
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Table 3 The comparison of Acc and ITR between
E-T BCI system and ERP BCI system

TR Accgppa/ Accppp e/ TTR ppper/ ITRyggp per/
% % (bits - min™")  (bits - min™")

S1 100. 00 50. 00 14.53 5.17

S2 100. 00 40. 62 14. 53 4.40

S3 96. 87 50. 00 12. 00 5.17

S4 96. 87 50. 00 12.03 5.17

S5 100. 00 43.75 14.53 4. 64

S6 100. 00 46. 87 14.53 4.90

S7 93.75 50. 00 11.31 5.17
EHIME 98.21 47.32 12.39 4.94
brfE2E +2.27 +3.51 +1.68 +0.29

x4 RTRFHE

Table 4 The comparison of asynchronous system

MR Acc/ %
P300+N200+TSVEP 98.21
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P300+SSVEP! 2] 88. 00
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