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Study on Road Defect Detection Method for Lightweight Networks

LLIU Pengjie, YAO Jinjie, GAO Jing, GUO Yurong
(Shanxi Key Laboratory of Information Detection and Processing, North University of China,
Taiyuan 030051, China )

Abstract: In response to the challenges of complex road conditions, difficult real-time detection, and missing detection
and inspection in road distress detection, a multi-type road distress dataset R-CRACK is collected and presented. Based on
the YOLOv5s model, lightweight GSConv modules are used to replace some standard convolutions in the Neck module to
construct a lightweight network neck. In the Head module, the SImSPPF is applied to improve the spatial pyramid pooling
method, utilize the lightweight upsampling operator CARAFE, and obtain the GSC-YOLO model. The rectangle inference,
image weighting, and label smoothing techniques are used to train the GSC-YOLO model on the training part in the dataset
R-CRACK. The results of the trained model show that compared with the base YOLOv5s model, the GSC-YOLO model re-
duces the parameter by 6. 8% , the computation by 4. 8% , and improves the mAP (@.5) by 9.2%. The improved network
models are used to detect road defects in both single and complex environments. Comparison results of different models show
that the GSC-YOLO model improves the shortcomings of YOLOv5s in terms of defect missing detection. It is of significance
for this lightweight detection network to solve road defect detection.
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