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Accurate and rapid contour extraction
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Abstract: In order to ensure the high precision of dynamic visual measurement of rail abrasion, image
acquisition and image processing technology were used to get clear light-stripe image and extract the
sub-pixel coordinates of the light-stripe accurately. First, according to the high contrast between the
light-stripe and the background brightness, a method of automatic exposure of the camera based on
the brightness of the light-stripe was proposed, which could ensure a clear image of the light-stripe.
Then the dynamic threshold segmentation method was presented to extract the light-stripe
preliminarily according to the lightness decay feature of the light-stripe in the normal direction, this
method can filter out the background of the image while preserving the normal attenuation of light.
Finally, according to the overexposure information of the image to determine the approximate position
of the center point of the light-stripe, then the Hessian matrix was calculated for the corresponding
pixel position of the segmented image to obtain the sub-pixel coordinates of the light-stripe. Using

MFC to write application for testing, under different illumination and background interference, this
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method can accurately extract the center of light-stripe, the extraction accuracy is 0. 05 pixel and the

computation time is reduced by 40% compared with the classical Steger algorithm. Experimental

results show that the proposed method has good stability and strong anti-interference ability, can meet

the requirements of the rail abrasion measurement.

Key words: visual measurement; automatic exposure; image processing; sub-pixel light-stripe center
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Fig. 1 Dynamic measurement system of rail wear
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Fig. 3 Flow chart of image processing
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Fig. 4 Light-stripe image histogram
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Fig. 7 Results of rail profile extraction
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Tab. 2 Extraction results of sub-pixel (pixel)
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