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Driver fatigue detection method based on multi-feature empirical fusion

Ding Fusheng Qin Yanbin Zhang Lanxiang Lyu Hongming
(School of Automotive Engineering, Yancheng Institute of Technology, Yancheng 224051, China)

Abstract: To address the problem of traffic accidents caused by driver fatigue, this paper proposes a visual driver fatigue
detection method based on multi-feature experience fusion. First, the driver's facial state features, including eye features
and mouth features, are captured and extracted in real-time, and an experience fusion model is used to analyze these
features. Then, the multi-dimensional facial behavior information is mapped to the Karolinska sleepiness scale (KSS)
score to assess the driver's fatigue level. Finally, an experiment is conducted to verify the accuracy, reliability, and
effectiveness of the detection method. The experimental results show that the accuracy of the detection method for
different fatigue levels is 90.34% for the alert state, 90.17% for mild fatigue, 90.46% for moderate fatigue, and
97.67% for severe fatigue. This detection method can accurately assess the driver’s fatigue level and provide effective
technical support for improving driving safety.

Keywords: driver fatigue; fatigue detection; facial feature; feature fusion; machine vision
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Fig. 1 Facial fatigue detection algorithm detection framework diagram
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Fig. 2 Adaptive eye aspect ratio
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Fig. 3 Adaptive mouth aspect ratio
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Table 1 Sleepiness quantification scale
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Fig. 4 Correspondence between observation object,

observation behaviour and fatigue level values
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Fig. 5 Schematic diagram of KSS value fusion for

multiple fatigue behaviors
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Table 3 Comparison of test results of various algorithms

- R/ % FEnt
A0 Al A2 A3 /ms
SVM 85.64  87.75  90.43  94.84 35
RBF 85.62  87.23  91.51  95.56 97
BC 86.07  88.31  90.11  94.18 38
RF 86.25  88.40  91.64  96.94 39
A 90.34  90.17  90.46  97.67 38
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Table 4 Comprehensive evaluation algorithm accuracy
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