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Abstract

In response to the problem of frequent traffic accidents caused by car fatigue driving, a car fatigue
driving warning system based on facial feature recognition has been designed and implemented.
The system first collects facial image data of the driver through a camera, and then uses convolu-
tional neural networks in deep learning to extract facial features, including key feature parameters
such as blink frequency, yawning frequency, and head posture. On this basis, a multidimensional
fatigue assessment model was established, which achieved real-time monitoring and warning of
driving fatigue status by analyzing the dynamic changes of facial features in continuous video
frames. To improve system performance, the traditional convolutional neural network structure
was optimized by adding an attention mechanism module, and a long short-term memory network
(LSTM) was used to capture the temporal variation characteristics of driver facial features. The ex-
perimental results show that the fatigue detection accuracy of the system reaches 95.3% under dif-
ferentlighting and driving environments, with an average response time of less than 0.5 seconds. It
has strong practicality and reliability, and can effectively reduce the safety risks caused by fatigue
driving.
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Table 1. Technical parameters for driver face image acquisition and preprocessing
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Figure 1. Flowchart of keypoint localization method for face recognition
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Table 2. Data table for fatigue driving evaluation index system
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Table 3. Detailed table of multilevel fatigue driving warning trigger parameters for drivers
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