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Research on the detection method of pit on the cylindrical
surface of cylindrical coated lithium battery

Yuan Weiqgi'*, Guo Shaotao'

(1. Computer Vision Group, Shenyang University of Technology, Shenyang 110870, China;
2.Key Laboratory of Machine Vision, Liaoning Province, Shenyang 110870, China)

Abstract: The pit on the cylindrical surface is one of the important indicators of cylindrical coated lithium battery circumference surface
defect detection. There are two interference factors in the detection of craters on the circumferential surface. The image has uneven
brightness along the circumferential and axial directions, and oil contamination on the circumferential surface. To solve these problems,
a method for pit defect detection based on machine vision is proposed. Firstly, the gray scale distribution curve is extracted along the axis
of the circumference. Then, the gray level difference model is used to extract gray discontinuous points in gray distribution curve, which
is not sensitive to light distribution and oil contamination. The extraction threshold of discontinuous points are determined according to the
reflective feature of the circumferential surface. In this way, the pit defect detection is achieved. The algorithm is evaluated on the self-
built image database SUT-BY. Experimental results show that false rejection rate and false accept rate are both 0 percent. The actual test
results indicate the uneven brightness has no influence on pit extraction, and there is no false detection caused by oil pollution.

Keywords : gray level difference model; gray level distribution curve; cylindrical coated lithium battery; reflection feature; pit
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Fig.1 The image capture device
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Fig.2 Diagram of pit imaging

P4 A MY 15 A A F
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Fig.5 Gray level distribution curves of circumference surface
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Fig.6  Different types of pit on cylindrical lithium battery
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Fig.7 Gray scale distribution curves of shallow pit
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Fig.8 Gray level distribution curve of oil contamination
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Fig.10  Gray difference of pits and clear regions
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Fig.12  Slope value of pit and oil contamination
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Fig.13  Definition of curvature
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Fig.15 Detection process of pit
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Fig.17 Searching the minimum point
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