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[ Abstract]To address the issues of single—type detection and poor adaptability in detecting distant small targets and low—

light scenes for road surface irregularity recognition, this paper proposes an improved YOLOv10-based detection algorithm.

The SPPF module is replaced with a Focal Modulation network to enhance small-target detection accuracy. The CPA-Enhancer

is introduced to improve detection performance under low-light conditions. The Shape—IoU loss function is adopted to optimize

localization precision. Experimental results on a self=built dataset demonstrate that the improved model achieves a 3.08%

higher mAP@Q.5 than the original model. Real-vehicle deployment further verifies the effectiveness of the proposed model,

demonstrating its capability for real-time detection of 7 types of road surface irregularities, including speed bumps, potholes,

and vibrating markings.
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