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Abstract

In this paper, we use average spectral power, time-frequency and fractal dimension Jor
classification of specified mental tasks. EEG signals were recorded and quantized from fi five persons

| in a relax state and while they were performing two mental tasks. The average spectral power was
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i calculated by an AR model (20™ order) in all EEG frequency bands (Delta, Theta, Alpha, Betal,
. Beta2 and Gamma). By using a wavelet packet algorithm, wavelet coefficients were calculated, For

nonlinear dynamics detection, fractal dimension (FD) method was used. FDs were calculated by
i Higuchi and Petrosion algorithms, which are fast and efficient. The Maximum Lyapunov Exponent
! (MLE) was also used to represent nonlinear dynamics. Feature vectors were classified with a

| feedforward (FF) neural network. The neural net was trained via the error backpropagation :
! algorithm by supervised techniques. As unsupervised techniques, we applied self-organizing map |

(SOM) to classify feature vectors. Except for MLE the classification accuracy of each feature was
more than 90% on novel, untrained, EEG signals for both classifiers. In our study, we concluded |
that MLE was unable to discriminate the mental tasks, therefor it is not suitable for EEG nonlmear

processmg
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