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A research on the detection method of pit on the cylindrical
lithium battery end surface

Guo Shaotao"? , Yuan Weiqi'?

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

Abstract: The end pit is one of the important indexes for defect detection of the cylindrical lithium battery. It is very difficult to detect
shallow pits automatically because the shallow pits with small contrast are easily interfered by strong noise such as bright spots and dark
spots appearing randomly on metal surface. Therefore, a solution is proposed in this article. Firstly, to obtain a clear shallow pit image
under a single light source angle, the six images of pit under different light source angles are collected. Secondly, the temporal averaging
and outlier elimination method are used to fuse six images to obtain the datum image, and the spatial filtering method based on sliding
window and Nyquist sampling theorem is utilized to weaken the interference noise with strong information intensity. Then, the average
deviation is calculated according to the error analysis theory. According to the shape of pits in the gray distribution curve, the peak-to-
valley difference and width ratio of concave-convex curve segment are extracted. Finally, the BP neural network is used to formulate a
detection model to realize pit detection. The samples collected on site are tested, and the correct detection rate of the algorithm is 100% .
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Fig. 1 The image capture device
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(a) Cylindrical lithium battery with deep pit
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(b) Cylindrical lithium battery with shallow pit
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Fig.2 Cylindrical lithium battery images
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Fig.3 Metal surface image extraction results

2.2 ERFREEBRESHHMLEDN

ARAECIR RS 18], ] K o A B S MY
JEFARREAE, BT LAAR SO LR B K EE AR 2., AnTET 4 R,
P 4(a) NZE B ATHRUR S5 A TR MU A UG ML T s
RINNLH B S A G R R R, 785 B Ay
4 2\ B A C ZE M, D 2 R, 1 4(b) ~ (e) 23901
4 NI IKIE AT  FEAAME N IS X

(a) 2R BE43Aii i £ 1 B 25 B

(a) Gray distribution curve selection diagrams
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(d) Gray distribution curve of C
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(e) Gray distribution curve of D
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Fig.4 Grayscale distribution of images
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(a) Temporally averaged image
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(b) Gray distribution curve of column 256
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Fig.5 Temporally averaged image and gray distribution curve
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Fig. 6 Schematic diagram of generating window
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Fig. 7 Spatial filtering result
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Fig. 8 Datum image and gray distribution curve
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Fig. 9 Difference function curves
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Fig. 10 The created function image
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Fig. 11 Convex curve segment and concave curve segment
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Fig. 12 Schematic diagram of combined curve segment
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Fig. 13 Combining curve segment
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Fig. 14  Schematic diagram of feature calculation
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