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Sub-pixel magnetic tile edge detection method based on improved
LoG-Zernike moment

Zhang Chen Shan Wentao Xu Cheng
(School of Mechanical Engineering,Jiangsu University of Technology,Changzhou 213001 ,China)

Abstract: Addressing the challenges associated with complex detection methods and the difficulties in ensuring accuracy
when measuring key dimensions such as the axial length and chord length of magnetic tiles, this study proposes a sub-
pixel magnetic tile edge detection method that enhances the traditional L.oG-Zernike moment approach. Initially, the
collected images undergo preprocessing, followed by the application of adaptive median filtering to optimize the
conventional LoG operator, thereby achieving pixel-level coarse positioning through filtering and denoising.
Subsequently, the Zernike template is employed to calculate the edge threshold, with the optimal step threshold
determined using the two-dimensional Otsu algorithm to identify the sub-pixel points along the edge. Finally, the least
squares method is utilized to fit the edge of the magnetic tile. Experimental results indicate that the relative error rates
for the magnetic tile shaft length and chord length are 0. 060% and 0. 018 % , The precision of the errors is kept within

+0.01 mm and 4 0.004 mm, respectively, while the average time taken for detection per magnetic tile is 1.56

seconds. The effectiveness and practicality of the method have been confirmed.
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Table 2 Key dimension results of magnetic tile measurement for shaft length
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Table 3 Key dimension results of string length measurement for magnetic tile
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1 20.121 0 20.110 5 0.010 5 0.052 20.117 8 0.003 2 0.016
2 20.112 0 20.101 6 0.010 4 0.052 20.106 2 0.005 8 0.029
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4 20.108 0 20.093 3 0.014 7 0.073 20.106 5 0.001 5 0.007
5 20.109 0 20. 090 2 0.018 8 0.093 20.104 4 0.004 6 0.023
6 20.105 0 20.090 2 0.014 8 0.073 20.101 1 0.003 9 0.019
7 20.103 0 20.086 8 0.016 2 0. 081 20.098 6 0.004 4 0.022
8 20.104 0 20.091 1 0.012 9 0. 064 20.100 7 0.003 3 0.016
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Fig. 9 Design of the magnetic tile edge detection system
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