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Automatic Thickness Measuring System for Brake Shoe
of Traveling Rolling Stock Using Image Processing
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Synopsis:

An automatic system for measuring the thickness of brake shoes
on moving rolling stock was developed using a unique image pro-
cessing technique. Initially, more than 80 brake shoes on a series
of moving cars were photographed stroboscopically as reference
(memory) images. The positions of the shoes were then extracted
and the remaining thickness of the shoes was automatically meas-
ured across a 60-mm width with a resolution of 1 mm and an accura-
cy of #3mm. This information was incorporated in the system
data base. The system makes it possible to estimate the interval
between shoe changes and contributes to more efficient inspection
and spare parts control. A unigue algorithm was developed for the
system, permitting the extraction of shoe images regardless of their
position within the picture and reconstruction of the outline of the
shoe which may be obscured by dirt. A multi-purpose image
processor, Dr. Image, which was also developed by Kawasaki Steel,

plays an important part in this labor saving automatic system.
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Photo 1 Brake shoe
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Fig. 1 Configuration of hardware
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Photo 2 External view of image input section
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Fig. 2 Configuration of software
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Fig. 3 Example of operation menu displayed on Sun workstation monitor
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Fig. 4 Flow chart for extracting brakeshoe shape and measur-
ing its thickness
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Phote 3 Progress of image processing
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