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Abstract:

In this research, a comprehensive system is introduced for emotion detection and classification based
on nonlinear analysis of electroencephalogram (EEG) signals. For this purpose, data from the DEAP
database was used, which includes signals recorded from 32 participants while watching music videos.
The duration of each video was 120 minutes, and the individual's emotions were labeled separately for
each minute. This labeling was performed by a psychologist through video analysis of the participants'
facial expressions. In the next step, the EEG signals were subjected to noise removal and filtration
processes. This process involved two stages of filtering: one in the frequency domain and the other in
the time-frequency domain. A time-frequency domain filter with default coefficients suitable for
removing noise from unknown sources was employed. After signal preparation, temporal, frequency,
and trend-free nonlinear features were extracted. Finally, emotion classification was performed using a
hybrid “Adaboost” classifier. The results showed that this method has a high capability in differentiating
various emotions, achieving an accuracy of 97%, a sensitivity of 90%, and a specificity of 99%. This
high performance confirms the superiority of the proposed method compared to similar articles. Overall,
the use of hybrid classifiers significantly increases classification accuracy due to their ability to combine
different features.
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