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Abstract : Given the significant safety risks posed by fatigue driving in road traffic within China, this study proposes a
driver condition monitoring and optimization system leveraging edge computing technology. The system utilizes
head and facial features as primary indicators for monitoring, achieving precise localization of facial key points
through an improved Multi-task Cascaded Convolutional Neural Network (MVTCNN) model. By integrating a
lightweight AlexNet model with the Informer framework, the system enables efficient driver state recognition and
fatigue detection. Real-time data processing and early warning functionalities are implemented using the ErgoAl
Server, an edge computing platform. Experimental validation was conducted using the NTHU-DDD dataset,
demonstrating that the proposed system maintains high accuracy and rapid response performance even under
complex driving conditions. These capabilities offer robust support for enhancing driving safety and provide
technical insights for the advancement of green and intelligent transportation systems.
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