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Fatigue Detection System Based on Single Channel EEG Signal

WANG Bo-shi, WU Xiu-cheng, HU Xin-yi and ZHANG Li

School of Electrical Engineering, Chongqing University , Chongqing 400044 , China
Abstract For sudden death in people with high labor intensity, this paper designs a fatigue detection system based on single-
channel EEG to realize accurate judgment of the fatigue level in order to make a timely warning for this kind of people. The sys-
tem uses the TGAM(ThinkGear AM) to collect the original EEG data, transmits the data to the host computer via Bluetooth,and
extracts four basic rhythm components (6,0,a,8) of the EEG in the host computer. The relative frequency band energies of some
rhythms are used as the EEG features characterizing fatigue state,and Fisher discriminant analysis(FDA) and probabilistic neural

network(PNN) are used to classify EEG features. Finally, the evaluation results are given. The experimental results show that the

designed single-channel EEG-based fatigue detection system can achieve high accuracy of fatigue state detection.
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Fig. 1 Overall structure of system
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Fig. 2 PC interface
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Table 1  Average relative energy

A WXC WBS HXY
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f T % 0.17240.007 0.15540.005 0.12240.010
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“ T % 0.09340.006 0.05140.011 0.18840.008

5 0.006+0.001 0.01140.005 0.00840.002
A & 0.01940.003 0.02640.007 0.013=£0.004
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Table 2 Comparison of correctness rate of two algorithms

CHLA 2 6D
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Fig. 4 Feature distribution before FDA projection
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Fig. 6 Fatigue system inspection interface and results display
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Table 3 Fatigue state analysis results
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