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Detection of ice cream stick crack defects based on texture
mainlobe and sidelobe features

Yuan Weiqi'”®, Li Shaoli "*, Li Dejian'"

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

Abstract: The crack is a serious defect on the ice cream stick surface, which affects the processing and usage of the ice cream stick
seriously. However, certain thin and light cracks are similar to the wood fiber textures on the ice cream stick surface, which results in
the poor extraction performance of present detection algorithms. Aiming at this problem, a detection scheme based on the combination of
the mainlobe and sidelobe texture gray features is proposed on the basis of detailed analysis of crack texture characteristic and wood fiber
texture characteristic. Firstly, the basic model of the texture mainlobe and sidelobe gray characteristic extraction is built. Secondly, the
whole texture edges on the ice cream stick head are extracted. Then, the mainlobe and sidelobe texture gray features of corresponding
textures of the edges extracted in the previous step are extracted according to the established model, and the candidate crack edges
(containing all the crack edges and certain wood fiber texture edges) are preliminarily determined according to the mainlobe
characteristic quantity size. Lastly, the crack texture edges are recognized from the candidate edges derived from the previous step
according to the numerical relationship of the sidelobe characteristic quantity and the preset threshold value; and the crack defect
detection is achieved. The algorithm was tested on the self-built image database SUT-12. The results show that the crack defect FAR of
this method is as low as 6.07 percent on the premise that the missing detection rate is 0; the missing detection rate is decreased by at
least 9. 29 percent compared with other ice cream stick or wood fiber surface crack detection algorithms, which indicates that the
proposed crack detection scheme is superior and has actual application value.
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Fig. 1 Ubiety relationship skematic diagram of ice

cream stick and crack
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Fig.2 Legends of the crack and wood fiber texture

on ice cream stick surface
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(a) The gray scale distribution analysis of crack texture mainlobe
and sidelobe regions on a transverse section
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(b) The gray scale distribution curves of diverse ice cream stick crack
textures after the alignment at the mainlobe center on a transverse section
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(c) The gray scale distribution curve of wood fiber texture and crack
texture after the alignment at the mainlobe center on a transverse section
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Fig.3 The gray scale distribution curves of crack

and wood fiber texture
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Fig.6 Detection flow chart of ice cream stick

surface crack
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