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Research on Inverse P-M Diffusion-based Rail Surface Defect Detection

HE Zhen-Dong?'? WANG Yao-Nan' MAO Jian-Xu* YIN Feng!

Abstract A vision machine is developed for rail surface defects detection based on the inverse P-M (Perona-Malik)
diffusion. The rail surface defects images can be obtained through an image acquisition system. The rail surface images
show illumination variation, reflection inequality, and heterogeneous texture, they make the automated visual inspection
task extremely difficult. The faultless region of the rail surface image is preserved by an inverse P-M model, but the fault
region is smoothed after diffusing by an inverse P-M model. Therefore, by subtracting the inverse diffused image from
the original image, the defects can be distinctly enhanced in the difference image. The influence of illumination variation,
reflection inequality, and heterogeneous texture can also be decreased. A simple binary thresholding, followed by filter
operations based on the edge performance and the size of defects, can then easily segment the defect. The simulation
and field experiments indicate that the inspection machine can detect the rail surface defects effectively and the detection

speed, accuracy, detection ratio and the fault ratio also satisfy the needs of automated rail track.
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Fig.1 Structure of inspection machine for rail surface

defects detection
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Fig.3 Electrical control system of inspection machine for

rail surface defects detection
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reflection inequality
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Table 2  Comparison of the performance indexes of three rail surface defects detection algorithms

e PUA L AN P (%) R (%) PUIEEE (ms)
ZMC LN- WD zkI LN- WD z!sg LN WD $X LN- WD zt\)z LN-
#y:  DLBP #y:  DLBP #y:  DLBP #¥:  DLBP #y:  DLBP
491 460 52 359 16 9 37 937 106 73.1 326 183 753 85 83 372
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