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A Study on the Elimination Method of Noise Image Caused by
Rainfall Using Machine Vision
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Seong-Gwon Lee - Dae-Won Lee - Gil-Dong Kim

Abstract Pantograph sliding plate abrasion auto-detect system, one of the electric rail car auto-detecting devices,
is a system that decides how much abrasion and when to replace without an inspector physically looking at the
abrasion on the wet plate using machine vision, a cutting-edge technology. This paper covers the cause of deteriorating
reliability that affects pantograph wet plate edge detection due to noise added to the video when it rains. In order
to remove such noise, problems should be checked through Smoothing, Averaging mask and Median filter using
filtering technique and stable edge detection without being affected by noise should be induced in video measurement
used in machine vision technology.

Keywords : Machine vision technology, Edge detection
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Fig. 1. Image processing sequences
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Fig. 2. The data and images of conﬁguratlon composed when the
wet plates are used
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Table 2. Laplacian gradient operator
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(b} Edge extraction image
Fig. 3. Edge extracted using Laplacian operator
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Fig. 4. Pantograph image
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{c) Edge extraction image
Fig. 5. Edge extraction output of wet plate using Laplacian equation
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Table 3. Example of median mask

10 10 10 pl p2 p3
1 10 46 ps i3 pb
10 10 10 p7 p8 9

(a) Pixel value before applying (b) Pixel value after applying
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Table 4. Example of median filter
10 10 10 pl p2 p3
1 10 46 PS5 10 p6
10 10 10 p7 p8 P9

(a) Pixel value before applying (b) Pixel value after applying
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Fig. 6. Setup display of line pixel
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(c) Output of edge extractlon
(impossible to measure)

Fig. 7. Output of median mask method
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Fig. 8. Output of extraction of line pixel
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Fig. 9. Output of median filter method (measurement error : +
2.8mm)
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Fig. 10. Output of extraction of line pixel
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Table 5. Example of double median filter method

255 255 210 255 255 210
230 210 210 230 200 200
255 255 230 255 240 230

(a) Pixel of the both sides, left and right, of image

255 255 210 255 255 210
230 230 210 230 230 200
255 255 230 255 240 230

(b) Output image filtered both sides, left and right
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Fig. 11. Output of double median filter method (measurement error

;= 0.5mm)
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Fig. 12. Output of extraction of line pixel
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