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Abstract

Abstract: Aiming at the of the single fatigue characteristics, low robustness and inability to customize
fatigue thresholds for different drivers of fatigue detection methods, a method based on facial features
and head posture is proposed. In face detection and face key point positioning HOG feature operator and
regression tree algorithm are used. In head posture estimation, head posture Euler angle is estimated by
combining the face key points with the coordinate system transformation. In fatigue feature extraction, a
deep residual neural network model is established to extract the eye fatigue features, which the eye,
mouth aspect ratio and head posture Euler angle. The fatigue characteristics of eyes, mouth and head are
used to establish the support vector machine models for different drivers to provide the early fatigue
driving warning. Experiments show that on YawDD and self-built fatigue simulation data sets, the method
shows high accuracy and robustness, and can provide better fatigue warning when a certain fatigue
feature detection is blocked.
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Abstract: Aiming at the of the single fatigue characteristics, low robustness and inability to customize
fatigue thresholds for different drivers of fatigue detection methods, a method based on facial features
and head posture is proposed. In face detection and face key point positioning HOG feature operator and
regression tree algorithm are used. In head posture estimation, head posture Euler angle is estimated by
combining the face key points with the coordinate system transformation. In fatigue feature extraction, a
deep residual neural network model is established to extract the eye fatigue features, which the eye,
mouth aspect ratio and head posture Euler angle. The fatigue characteristics of eyes, mouth and head are
used to establish the support vector machine models for different drivers to provide the early fatigue
driving warning. Experiments show that on YawDD and self-built fatigue simulation data sets, the
method shows high accuracy and robustness, and can provide better fatigue warning when a certain
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Fig. 1 Schematic diagram of fatigue detection method based on facial features and head posture
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