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Research on multi feature fusion algorithm for student fatigue detection based on
MTCNN
CHEN Fan, SHI Yiping, HU Jialing, XIE Siya, LIU Jin
(School of Electronic and Electrical engineering, Shanghai University of Engineering and Technology, Shanghai 201620, China)

[ Abstract] The fatigue detection is mainly judged by the PERCLOS value of the eye, but this kind of characteristics is relatively
single, which affects the accuracy of the detection. In this paper, a multi feature fusion student fatigue detection algorithm based on
convolutional neural network is proposed. Firstly, MTCNN is used to locate the key points of the face. On this basis, a face
normalization method is proposed to accurately extract the feature images of the eyes and mouth and locate the eyes. Then the eye
and mouth dataset is constructed to complete the training of eye and mouth state classification model. Finally, the trained model is
used to integrate the fatigue characteristics of eyes and mouth, and the fatigue detection is carried out according to the improved
MAR value judgment method. The experimental results show that the accuracy of this method is 96.2%, and the real —time
performance is greatly improved.
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Fig. 1 Fatigue detection process
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Fig. 5 Normalization operation
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Fig. 6 Eye and mouth extraction effect
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Fig. 7 Eye and mouth state recognition network
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Fig. 8 Eye and mouth state recognition effect
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Fig. 9 Lip area coordinates
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Fig. 10 Part of sample data
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Tab. 1 Eye and mouth state classification test results
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Fig. 11 Schematic diagram of fatigue detection system
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