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Research on the Algorithm for Identifying Internal Loose Diseases in Semi-rigid Base Asphalt
Pavement Based on YOLO Lightweight Design
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Abstract: In response to the problems of low efficiency and high labor cost in the diagnosis of internal loose diseases in asphalt
pavement using 3D ground penetrating radar, this paper proposes a lightweight recognition method, which replaces CSPDarknet53
with a Faster_block lightweight backbone network to improve training and inference speed; Design SPPFCSPC module to enhance
feature expression ability and expand receptive field; Embedding C3 fusion CBAM attention mechanism into the neck network to
adapt to complex scene key feature extraction. Experiments have shown that compared to the original algorithm, mAP@0.5 Improved
by 6.7%, reduced computation by 38.3%, and achieved a detection speed of 128.2FPS; Compared with the YOLOV8 series models, the
highest accuracy improvement is 28.7%, which can simultaneously meet the accuracy and real-time detection requirements of road
disease recognition.

Keywords: semi-rigid asphalt pavement; internal loose diseases; intelligent recognition algorithm; YOLOV5 optimization; lightweight design
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