Pattern Classification of Four Emotions using EEG
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ABSTRACT

This paper performs emotion classification test to find out the best parameter of
electroencyphalogram(EEG) signal. Linear predictor coefficients, band cross—correlation coefficients of
fast Fourier transform(FFT) and autoregressive model spectra are used as the parameters of 10-channel
EEG signal. A multi-layer neural network is used as the pattern classifier. Four emotions for relaxation,
joy, sadness, irritation are induced by four university students of an acting circle. Electrode positions
are Fpl, Fp2, F3, F4, T3, T4, P3, P4, Ol, O2. As a result, the Linear predictor coefficients showed the
best performance.
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Fig. 1. Composition of Emotion Classification Algorithm.
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Table 1. Results of Emotion Classification using Linear
Prediction Coefficients.

A
—_— SRl
5 10 20
HSC 54.8 57.3 67.2
KYK 53.8 63.1 65.8
SSH 38.7 36.4 36.4
YJS 56.0 55.0 64.2
M E(%) 50.8 53.0 58.4
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Table 2. Results of Emotion Classification using Cross
Correlation Coefficients of FFT Spetra Bands.

_— sezalels
5 10 20
HSC 32.7 29.9 52.6
KYK 34.5 34.8 36.1
SSH 27.9 33.4 33.3
YJS 45.8 44.6 50.3
HRIAME(%) 35.2 35.7 43.1
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Table 3. Results of Emotion Classlflcatlon using Cross
Correlation Coefficients of AR Spetra Bands.

I sa=ags
5 10 20
HSC 28.3 30.7 32.3
KYK 27.4 274 28.5
SSH 25.7 26.1 27.8
YJS 36.9 38.1 38.7
HT A E(%) 29.6 30.6 31.8
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Table 4. Results of Emotion Classification using Each
Parameter in Best Condition.
gy LPC
kmi P2 PN HSC 80.0 413
KYK 70.0 25.0 26.3
SSH 44.4 31.9 38.8
YJS 67.5 344 57.5
M E(%) 65.5 33.2 49.1
H A E(%) 29.6 30.6 31.8
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