Fhi2t 2l FA] Ao o3 fd viR: SA A|SE AR

Development of the Railway Abrasion Measurement System

using Camera Model and Perspective Transformation
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ABSTRACT

The railway abrasion measurement system have to satisfy two conditions to increase the measurement
accuracy as follows. The laser region which is projected on the rail have to be extracted without the
geometrical distortion. The mapping of the acquired laser region data on the rail profile have to be processed
exactly. But, the conventional railway abrasion measurement system is deeply effected by the foreign
substance( dust, rainwater, and so on ) on the railway or the sensitive response characteristic of the laser to
the external measurement circumstance, and then the measurement errors arise from above factors. When the
laser region is projected on the rail extracts from the acquired image, the interference of the light with the
same frequency as the laser system occurs the serious problems. In the process of the mapping between the
railway profile and the extracted laser region, the measurement accuracy is very highly effected by the
geometrical distortion and the abnormal variation.

In this Paper, we propose the novel method to increase the accuracy of the railway abrasion measurement
dramatically. we designed and manufactured the high precision and fast image processing board with DSP
Core and FPGA to measure the railway abrasion. The image processing board has the capability that the
image of 1024X1280 from camera can be processed with the speed of 480 frame/sec. And, we apply the
image processing algorithm base on the wavelet to extract the laser region is projected on the rail exactly.
Finally, we developed high precision railway abrasion measurement system with the error range less than
+/-0.5mm by which 2D image data is covered 3D data and mapped on the rail profile using the camera

model and the perspective transform.
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