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Abstract: To measure the wear of circular saw blade of an automatic magnesium oxide board cutting
machine on line, this paper designs a circular saw blade wear measuring algorithm based on machine
vision. Firstly, the possible corners of circular saw blade are found using 8 neighborhood gray similar-
ity sifting algorithm based on an adaptive threshold. Then, some pseudo corners which are not the on-
ly one or its corner response function values are not the largest among the neighborhoods are removed.
The tip points of circular saw blade are determined among the corners according to whether their value
is the maximum, and the sub-pixel coordinates of tip points of circular saw blade are calculated using
cubic surface fitting. The radius of the circular saw blade is calculated with least square method.

Then, through the known relationship between camera coordinate and world coordinate, the actually

I 5 B #3:2015-05-28; f&1T H #8:2015-06-10.
HEEWB 71058 -2 e S & 58 %8 Bh 0 H (No: BY2013066-02)



614 e KE TR %23 %

wear value of circular saw blade is obtained. At last, tool wears for two kinds of circular saw blades
are calculated using the classical Harris algorithm, improved Harris algorithm and the proposed algo-
rithm in the paper respectively. The results show that the detection time of the algorithm proposed is
only 29.9% and 29. 7% that of classic Harris algorithm respectively, and 145. 7% and 126. 5% of that
of improved Harris algorithm respectively. The correct ratios of classic Harris algorithm are 100%
and 50% respectively, and those for improved Harris algorithm are 71.4% and 37.5%, for proposed
algorithm are 100% and 100% respectively. Therefore, the algorithm proposed in the paper is much
better than other two algorithms and it is an effective and efficient method for measuring the tool
wear.

Key words: automatic cutting machine; circular saw blade; cutting tool; wear detection; computer vi-

sion; corner detection; sub-pixel
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