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PS-Unet. A rail surface defect detection network

XU Jianjun', HU Xiangtao', ZHANG Yongle', LI Ziyi', ZHAN Honghui*
(1. School of Electrical Engineering and Automation, Anhui University, Hefei 230601, China; 2. HUST-Wuxi Research Institute, Wuxi
214174, China)

Abstract: A defect segmentation model named PS-Unet based on Unet network is proposed. On the ba-
sis of Unet structure, pyramid pooling module (PPM) and scale-aware module (SAM) are developed
and embedded in the deep feature extraction layer to improve the performance of the model. In addi-
tion, to address the model accuracy degradation caused by the defect-background pixel imbalance, an
improved loss function is proposed to make the training process focus on the defects that are not easy
to identify, and accelerate the model convergence. The experimental results show that the proposed
PS-Unet network significantly improves the detection performance. Compared with Unet network,
the mean intersection over union(mIOU), mean pixel accuracy(mPA) and precision(P) increase by
2.06%, 4. 98%, and 3. 18% respectively on the high-speed rail defect datasets, and by 4. 79%,
4.35%, and 6. 28% respectively on the ordinary/heavy-duty transport rail defect datasets.
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