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Abstract: To measure the tire tread length on-line automatically, a length measurement system was
established for the tire tread, and image processing and measuring algorithms used in productive
process were investigated. For the purpose of removing the influence of light in a real field, several
methods such as median filtering, gray stretching etc, were used to preprocess the image, and the OS-
TU algorithm was used to accomplish the image binary process. The edge of the tire tread is straight
line, so linear fitting algorithm was used to fit the linear equation in the image plane. To avoid the in-
convenience in installation caused by calibration on the site, a couple of measurement reference points
were reserved. The coordinate transformation parameters were obtained using the multiple linear re-
gression method. The line equation of the tread head and the tread tail in the physical coordinate sys-
tem were determined by the coordinate transformation. Therefore, the length of tire tread could be

calculated. Experimental results indicate that the precision of the measuring system proposed in this
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paper is less than or equal to 2 mm for multiple measurement of various tire treads, and the 3¢ value is

less than 1.1 mm. Although the tire tread is elastomeric, the measuring system can satisfy the production

requirement. The system is characterized by convenient installation and testing, system stable operation, etc.

Key words: tire tread; length measurement; edge detection; multiple linear regression; coordinate

transformation; image processing
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Fig.1 Block diagram of image measuring system for

tire tread
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Fig. 2 Design of online measuring system for tire

tread
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Fig. 3 Flowchart of image processing
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Fig. 4 Median filtering principle
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Fig.5 Principle of image gray stretch
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Fig. 6 The measurement of tread
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Tab.1 Result of tread length measurement (mm)

Frg MR MRS A (E 3ofd

1 20 2492.3 2493.7 0.7
2 22 2495.2 2 494.6 1.0
3 20 2494.2 2495.3 0.9
4 22 1793.2 1793.6 0.8
5 20 1795.3 1797.2 0.6
6 23 1797.1 1798.2 0.8
7 20 1794.2 1795.1 1.1

MR 1 AT LLE AR (S RS {E
BlRZELE 2 mm N, H M T EM 3o 1.1
mm 2L, AT LR G A0 T I IR 22 R,

A IO A T A R A AR R AR R BT T
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