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Research on cutting tool gap detection based on machine vision
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Abstract: New energy battery electrode burr is one of the important factors leading to battery short—circuit explosion, which is mainly
caused by the use of cutting tools with gaps in the production process. Therefore, this paper studies a high—precision and fast detection
method for cutting tool gaps, which is used to detect cutting tool gaps. Firstly, this paper collects the micro image of the cutting tool edge
based on a set of cutting tool image acquisition device. Then, in the aspect of tool edge extraction, an improved Zernike moment sub—
pixel edge operator is proposed, which can realize sub—pixel edge extraction and effectively preserve the edge characteristics of the cutting
tool. Finally, in the aspect of cutting tool gap detection, a cutting tool gap detection operator based on quartic Hermite interpolation is
proposed to detect the cutting tool gap by pre—reasoning the initial edge of the cutting tool. The proposed algorithm is compared with
PreNet detection algorithm and detection algorithm based on cubic spline interpolation. The results show that the proposed algorithm
achieves faster sub—pixel cutting tool edge extraction speed and higher accuracy of cutting tool gap detection.
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Fig. 1 Topology diagram of tool acquisition system
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Fig. 2 Example image of tool edge
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Fig. 3 Zernike moment theory edge model
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Fig. 4 Sobel operator template style diagram
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Fig. 5 Schematic diagram of Zernike moment template
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Fig. 6 Envelope undershoot phenomenon
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Fig. 9 Initial edge inference detail map
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