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Abstract

In order to improve the classification accuracy of EEG signals, a method based on sample capacity
amplification was proposed in this research of brain-computer interface technology. This method
doubled all the electrode data value in one session of EEG data and then trained them as samples
together with the original data, and this method not only increased the sample capacity, but also
further improved the convergence speed of the train and the reliability of the test. After amplify-
ing the public sample capacity, the new data and the original data were trained and tested by
Bayesian Linear Discriminant Analysis method under the paradigm of row and column flash of
brain-computer interface, then data were projected on a straight line in two categories of data.
The results showed that the projected points of each Kind of new data after projection were closer
than the original public data, the center points of the two categories were larger and also the clas-
sification effect was better than the original public sample data and the average accuracy has been
significantly improved compared with the average accuracy of the original public data. These re-
sults reflected that this amplification method of training sample set for brain computer interface
can significantly improve the classification accuracy of EEG signals. An example was given to verify
the validity of the proposed sample amplification method, which provided a feasible solution to
the problem of insufficient sample capacity.
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BHE P 4 AR HE AR T E RN, AMEJTE 7 ERENEE, RN Wi 1R e
AR G0 — S Sk 4 (R T 2 P 5] R SR AR R, AT S AN R SR 1], T RAE
RS, BN Z A T A AR AG T L4 H (brain-computer interface, BCHFARMI#H 7. H1E
fIEE S RS —F BCI KRG MBI, i th JiT8 Fe o 5 2 1B 502 L0 o0 3 B —Fh 4 A
WSS ELJ7VE[2], T13E K BCT 28 G A5 A3 5 HH 54 SR 42 R A8 T4 35 (i N 3515 930« AR AR S BRI 23 2 TR 31 (M
PREEE) 08 11 Ko A0 B e 48 i 3 ) M [ 3] BCT ZR S it SIA B B e Ko AS [RDIR 25 1 i LA
KSR, ASCH B B AR FAS 52 1 REELT 1) P300 FHARAHOC AL . BCT d it R4 & KM B 2 11
i B4 5 (electroencephalogram, EEG)fI A TFHEMLE T — RAITHALEE . FRAEHE BRI 2 R 500 Fo A4k Sy mT
Bl A F & N AR 4R 2 R e B E R EI[4]. XA ERESY, XFEHE BRI S P300 H)4r2KiH
AR OG B L, {H R IE R A B S T R A IRAEAS R AR BBV FIN & i 1 P300 732K IR 2R A
o] R [5]e EEXF UL, ASCHIH T RS EY BT, @k B0 HLAE S S FA AR A T R
H1— B0 5 R a8 — & E NFEA R Hoffmann 55 A [6]52 H 1 U1 -1 28 14: )53 75 V% (Bayesian Linear
Discriminant Analysis, BLDA)ZEAT Yl 25 A1 X DAIA 248 5 70 SR IE W2 1) H 11 - BLDA & — P I B i e 1t
GrIRAR[T], MEIOTEERTHE R R RE R It B R R B ARRR T, IF HUE bR g S 5
A TR 8], DRI A SCERATT R B R M i FELAS 5 (1 2 SR e . T A 5 2 R IR R 104 i, ANMEX T
SER LRI HLAE 5 R HESN & S, T HAT BCT RG00 T I Ao 538 ) b e s s il A — A5
FERR BRG], 45 s A UK A A AT ER AR A, PR T RO R AR NE R E T T
AT ER) H AR
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Figure 1. The paradigm of row and column flash
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Ay 5.7 Hz HEANHRTARFEE 15 IR, 15 REREIUAE 5 RFE, £ 64 MMk M 240 Hz
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A TIB AN A L5, R TIHA AT TUB /9 64 ALl E matlab ZRAEAR G IN— %, Hoh Pz Hitk |
(1 P300 F1dE P300 £ 75 Hi /\ A RAE AU B a5 1 Fios

BT B 38 0 — %5 5 T2 ik i) — AL SRR 80, 5 SR AR 08 & 7E — iR AE NG dl dkAT 25, 93
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Table 1. The comparison of data changes in the first ten sampling points on the Pz electrode

= 1. 7 Pz BAR LRI\ RE R B BRI (LRI EE

HoyE 1 g 14.07 14.84 14.84 16.37 15.86 10.76 4.90 5.41

P30 Homg s 28.15 29.67 29.67 32.73 31.71 21.52 9.81 10.83
HehE 1 g 3.63 0.06 —-4.27 -5.29 -2.74 -1.21 -2.74 -1.72

F P00 HoEr s 7.26 0.13 -8.53 -10.57 -5.48 -2.42 -5.48 —3.44
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Table 2. The comparison of the number of samples before and after amplification
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Figure 2. The comparison of target and non target stimulus waveform
in Pz electrode before and after the sample data changed. (a) T he
comparison of target and non target stimulus waveform before the
sample data changed; (b) The comparison of target and non target sti-
mulus waveform after the sample data changed
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Figure 3. The paradigm of single flash
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Table 3. The comparison of the number of samples before and after amplification
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Figure 4. The comparison of target and non target stimulus
waveform in Pz electrode before and after the sample data
changed. (a) The comparison of target and non target stimulus
waveform before the sample data changed; (b) The comparison
of target and non target stimulus waveform after the sample
data changed
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y=w'x+n (6)
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Figure 5. The comparison of BLDA classification accuracy between original
sample and amplified sample
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Figure 6. The comparison of BLDA classification accuracy between original sample and amplified sample
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Figure 7. The comparison of the maximum values obtained before and after sample trained in
Pz electrode on test data. (a) Representation of the maximum value obtained from training
original samples on the test data of non-target stimulus; (b) Representation of the maximum
value obtained from training amplified samples on the test data of non-target stimulus; (c) Re-
presentation of the maximum value obtained from training original samples on the test data of
target stimulus; (d) Representation of the maximum value obtained from training amplified
samples on the test data of target stimulus
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Figure 8. The comparison of BLDA projection results of sample points before and after amplified
in straight line. (a) BLDA projection results of original sample points in straight line; (b) BLDA
projection results of amplified sample points in straight line
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