[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

[ DOI: 10.29252/jsdp.17.2.120 ]

5

oeasmini Sl EEG (5 )0 sJUSuw (534503

Ogels HUES )3 o)lg 93 (ym
P15 L6 o0 5 (s Loyt a8 5 pras Sl osme L podli o il (5 ] L yomine

olpl el (olpl Grrs g ole o iosh lojls (Dledol (5,0l 5 (5, coSimgsy

oduS>

calesl (b 53 ol onls (g3luedly o5l 99 (e SUSE 3 Lol gl Bgols Aadlo 3215 53 Wll)- e buly S AR 93 n! 52
39 109397 b ATET (g ! oot GBI (Bolal g0 45 1) CgSw b 03lg 93 51 (Ko 1l (et suile) Ko elel
3o Ogdien cod AU 00k (ALl EEG cud ol Ky bawgi U1 sihe s JUSm 5 wiaS o0 51,50 095 (S
99 99 g0 0310 Wuses) S 4 2Lubid gl g gl LIS (pf 5 el G Fhig Bgase Laesls Bdo g (1310 p iy
Jalowi 5l ol (39 9 SVM e, b olyen Cgrg wulpd glyicinl il () p g LRl gaied) 9 Sy gkl §lp sy
dae dw wlojl opl 50 Wosy S5 dlasi .old Lis 095 31 (55t 0 Sdas Cowsti caS i a5 aliold aiuws wiyoy b ol pod bl (sradlge
MY 51 i) 9w 30 BF A lawsgio <80 b (y55ly UK olKal 5o yLidd ¢ Juolo zulis .aibl oo rg8w 5 i 5313 90 Jolis 45 0092

2,10 28y ol ) syt B B3 g Lol sl arline geallad 4o oo s 135 gl b 6, 5lw 5o a5 ol (Bolas &5 il

(S ro G JUSw HLES jguai il 5ho ) . heels andlSa gaals (5lg

Classification of EEG Signals for Discrimination of Two
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Abstract

In this study, a Brain-Computer Interface (BCI) in Silent-Talk application was implemented. The goal was
an electroencephalograph (EEG) classifier for three different classes including two imagined words (Man
and Red) and the silence. During the experiment, subjects were requested to silently repeat one of the two
words or do nothing in a pre-sclected random order. EEG signals were recorded by a 14 channel EMOTIV
wireless headset. Two combinations of features and classifiers were used: Discrete Wavelet Transform
(DWT) features with Support Vector Machine (SVM) classifier and Principle Component Analysis (PCA)
features with a Minimum-Distance classifier. Both combinations were capable of discriminating between the
three classes much better than the chance level (33.3%), none of them was reliable and accurate enough for
a real application though. The first method (DWT+SVM) showed better results. In this case, feature set was
D2, D3, D4 and A4 coefficients of 4-level DWT decomposition of the EEG signals, roughly corresponding to
major frequency bands (Delta, Theta, Alpha and Beta) of these signals. Three binary SVM machines were
used. Each machine was trained to classify between two of the three classes, namely Man/Red, Man/Silence
or Red/Silence. Majority Selection Rule was used to determine final class. Once two of these classifiers
presented the true class, a win (correct classification) was counted, otherwise a loss (false classification) was
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considered. Finally, Monte-Carlo Cross Validation showed an overall performance of about 56.8% correct
classification which is comparable with the results reported for similar experiments.

Keywords: Silent Talk, Imagined Speech, EEG signals, Classification, Brain-Computcer interface
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(Figure-1): EMOTIV EEG signal recorder. (a) The headset, (b)
designed electrode positions
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each of the 7 subjects in [9].
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-z 700, his z - buzzing
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