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Design and Safety Optimization Research of Truck Blind Spot Monitoring
System Based on YOLOv8-DCA

Yang Jintao, Liu Zhuo, Wan Shengkai, Li Songda, He Xuanze
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Abstract : This study proposes an improved algorithm based on YOLOv8-DCA to address the blind spot issue
in trucks. By introducing a dynamic convolutional attention mechanism and an enhanced loU loss
function, the model's feature extraction ability and detection accuracy in complex environments are
significantly improved, particularly under conditions such as rainy, low-light, and foggy weather. The
dynamic monitoring module, combined with vehicle parameters, enables real-time adjustments of
the camera monitoring area to optimize the blind spot coverage. Experimental results show that the
algorithm outperforms the original YOLOVS8 in both blind spot coverage and detection accuracy, with a
6.5% increase in detection precision and a 6.9% improvement in mAP. This research provides reliable
technical support for truck blind spot monitoring and lays a foundation for the sustainable development
of intelligent transportation and road safety.
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