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Fig. 1 Flow chart of lip color area detection
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Fig.3 Sample projection after Fisher transformation
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Fig.5 Performance comparison of mouth boundary location
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1 : Table 1  Calculation results of the open—close degree of mouth
H,( ) Wl ) R,
20 6a 22 45 0. 489
6b 45 71 0. 634
N 1 000
6¢ 64 75 0. 853
6d 49 44 1.114
TRm 0.71 6e 43 36 1. 194
6f 24 30 0. 800
6g 15 38 0. 395
6h 17 53 0.321
20 s : 65%
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Table 2 Performance contrast of the driving

fatigue detection methods

/% /ms /%
12 92.4 52.9 4.8
13 87.6 53.9 5.8
98.0 38.0 2.9
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Vision detection of driving fatigue based on lip chroma Fisher classifier

SUN Wei' ZHANG Xiaorui' TANG Huigiang' ZHANG Weigong’
1 College of Information and Control Nanjing University of Information Science & Technology Nanjing 210044

2 School of Instrument Science and Engineering Southeast University Nanjing 210096

Abstract To improve the accuracy and reliability of driving fatigue detection three typical color characters are se—
lected to construct the Fisher classifier for extracting lip region based on chroma distribution diversity. Region con—
necting algorithm is used to filter the noise in binary lip area. Improved integral projection algorithm is adopted to
locate the lip boundary. Whether drivers are fatigued is recognized by the open-close degree of mouth and yawning
frequency. Experiments show that the Fisher classifier based on three color characters has obvious superiority over
that based on single color character in lip color extraction the improved integral projection algorithm can enhance
the accuracy and speed of locating lip boundary and the driving fatigue detection based on yawning frequency has
better accuracy and reliability. Fusing multi-color characters can promote the detection result of driving fatigue on
the premise of ameliorating the robustness and reliability of lip color extraction.

Key words driving fatigue; machine vision; chroma, color character; Fisher classifier



