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Abstract

In this study, the design of a reliable detection system that is able to identify different emotions with
the desired accuracy has been considered. To reach this goal, two different structures for the emotion
recognition system include 1) using linear and non-linear features of the electroencephalography
(EEG) signal along with common classifiers and 2) using EEG signal in a deep learning structure is
considered to identify emotional states. To design the system, the EEG signals of the DEAP database
which were recorded by displaying emotional videos from 32 subjects were used. After the
preparation and noise removal, linear and non-linear features such as: Skewness, Kurtosis, Hjorth
parameters, Lyapunov exponent, Shannon entropy, correlation and fractal dimension and time
reversibility were extracted from the alpha, beta and gamma subbands of the EEG signals. Then
according to structure 1, the features were applied as input to common classifiers such as decision tree
(DT), k nearest neighbor (KNN) and support vector machine (SVM). Also in structure 2, the EEG
signal was considered as the input of the convoloutional neural network (CNN). The goal is to
evaluate the results of deep learning networks and other methods for emotion recognition. According
to the obtained results, the SVM achieved the best performance for identifying four emotional states
with 94.1 % accuracy. Also, the proposed CNN identified the desired emotional states with the
accuracy of 86%. Deep learning methods are superior to simple classifiers because they do not require
the features of the signals and are resistant to different noises. Using a short period of time for the
signals and performing near optimal preprocessing and conditioning, can further improve the results of
deep neural networks.
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Figure (1): Structure of a convolutional neural newtwork [24]
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Table (2): Formulas of different stages of convolutional neural network [26,27]
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Table (4): The results obtained in the identification of emotional states by applying traditional classification methods
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Table (5): The results obtained in the identification of emotional states using CNN for two different types of input
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Table (6): Comparing the results of the system designed to identify emotional states in the present study with the results of previoust studies
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