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Method of brain fatigue detection based on EEG signal

Li Wei, Gan Liangzhi, Luan Shengyang, Xu Bin

( College of Electrical Engineering and Automation, Jiangsu Normal University, Xuzhou 221100, Jiangsu, China )

Abstract . Brain fatigue refers to a phenomenon where the activity of brain neurons decreases and energy consumption increases due to
prolonged high concentration, excessive memory and thinking. It is extremely harmful, as it not only reduces peoples’ attention and
responsiveness, but may also lead to health problems in the long run. To prevent the physical and mental hazards caused by brain fatigue to
people, this paper proposes a brain fatigue detection method based on multi-feature fusion and improved LSTM neural network. Taking
electroencephalographic (EEG) signals as the analysis object, this method comprehensively uses wavelet packet transform, wavelet packet
entropy and sample entropy for multi-dimensional feature extraction. The features extracted by different methods are input into the classifier
for recognition in the form of single feature and feature fusion respectively. Experimental results show that the selected feature combination
has a good distinguishability between the awake and fatigued states of the brain, and all types of classification models can achieve effective
recognition. Among them, the improved LSTM network classification method has the highest recognition rate, reaching 95. 83%. Multiple
comparative experiments verify that this method outperforms conventional methods in terms of recognition accuracy and algorithm stability.
Keywords: fatigue detection; EEG; multi-feature fusion; feature classification; neural network
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Fig.5 Four rhythm waveforms in the tired state
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Tab. 2 Classification accuracy of different classifiers and networks
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