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Abstract: The eye state is an important indicator reflecting the degree igue‘ anges in head posture and light have
a great influence on human eye positioning, which affects the accu offfeyg®8iate recognition and fatigue detection. A
cascade Convolutional Neural Network (CNN) was proposed‘ by ol e Biman eye state could be identified by detecting six

grayscale integral projection and regional-convolution

feature points of human eye to identify human body fatigu
neural network were used as the first-level network to redlize thgositioning and detection of human eyes. Then, the secondary

network was adopted to divide the human eye im
point regression. Finally, human eye featu
identify the current eye state, and the

over the pupil time ( PERCLOS)
points reaches 95. 8% when the no

Al

ere used to calculate the human eye opening and closing degree to

-convolution system was used to perform human eye feature

fatigue state was judged according to the PERcentage of eyelid CLOSure
The experimental results show that the average detection accuracy of six eye feature

lization error is 0. 05, thus the effectiveness of the proposed method is verified by

identifying the fatigue state based on the PERCLOS value of analog video.

Key words: grayscale integral projection; Convolutional Neural Network ( CNN);

identification; fatigue detection
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Fig. 2 Horizontal gray integral projection of human face
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Fig. 4 Six feature points of human eye
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Tab. 1 Comparison of human eye positioning accuracy and

detection rate with different methods
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Fig. 6 Accuracy of each feature point
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Tab. 3 Human eye state detection results with

different human eye opening and closing degrees
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Fig. 7 Human eye opening and closing degree under
simulated fatigue and awake state
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