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Contact rail surface defect detection based on

fusion of frequency domain information and gradient feature
ZHAO Yikai, ZHENG Shubin, LI Liming

(School of Urban Rail Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to improve the efficiency of rail surface defect detection, a rail surface defect detection algorithm based on

frequency domain information and gradient features is proposed. Quaternion Fourier transform algorithm can calculate image saliency

by image color, brightness, and motion characteristics, and get the spectrum and phase of the image; then calculate and construct

the corresponding defect target saliency map in spatial domain to get defect area; and enhance the image effect by combining image

gradient algorithm with quaternion Fourier transform, finally complete the detection. The results are tested and verified by

experiments. The experimental results show that the algorithm can identify and analyze several common types of defects in contact

rails in real time, stably and quickly, and the rate of false detection and missed detection are low.
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Fig. 1 Flow chart of contact rail defect detection system
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Fig. 2 Homomorphic filtering flow chart
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Fig. 4 Comparison of PQFT algorithm and traditional
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An image detection method based on image

gradient algorithm and PQFT algorithm
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Fig. 6 Common defect detection effect diagram
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