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Driver’s lip detection method under non-restraint conditions
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Abstract: Lip recognition based on machine vision is one of the key techniques of driver behavior
surveillance. Lip region can be detected with a desirable recognition rate under ideal conditions,
including good illumination, stationary state of head and lip. However, non-restraint conditions,
including unequalized illumination, head rotation and lip motion, seriously restrict the lip
recognition efficiency. To adapt these unconstrained conditions, face detection and lip
segmentation methods under real driving situation were put forward. Firstly, an illumination
equalization method based on the algorithms of bilateral filter and single Retinex (BF-SSR) was
proposed to enhance the clustering stability of skin color under unequalized illumination. Dynamic
skin model based on Adaboost and YCb'Cr’ algorithms was then set up for face recognition.

Finally, a multi-color accumulate strategy was introduced to enhance the threshold separability
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between lip and face, and 2D-OTSU criterion with dimension-reduction was proposed for lip

segmentation. The results show that the method can detect driver’s lip region efficiently. The

proposed algorithm is robust to lip shadow and edge blur caused by unequalized illumination and

head pose.

environment. 1 tab, 14 figs, 20 refs.

The algorithm is available for speaking and yawn detection in real driving

Key words: traffic engineering; driver behavior surveillance; machine vision; illumination equali-

zation; skin model; 2D-OTSU
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Fig. 1 Filtering comparison to image “Lena” (with Gauss noise)
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Fig. 2 Flow of face illumination equalization
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Fig. 3 Examples of BF-SSR illumination equalization
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Fig. 5 Face detection and lip coarse position
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Fig. 13 Coordinate value detection of the left lip corner
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