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Research on quality inspection of cable conductor based on machine vision

Dong Fei Hou Beiping Liu Yu Wu Yingdong

(School of Automation and Electrical Engineering, Zhejiang University of Science and Technology, Hangzhou 310023, China)

Abstract ; Aiming at the problem of the time-consuming and labor-intensive manual inspection, a MV ( machine vision)-based cable
conductor quality inspection method is proposed, which can inspect the cable conductor quality conveniently and efficiently. After
analyzing the characteristics of the knife mark in the cross-section image of the cable, a method based on Gabor filter is proposed to
eliminate this texture. According to the distribution rules of cable conductors, a hierarchical analysis algorithm based on clustering is
proposed. The experimental results demonstrate that the proposed method can effectively improve the effect of conductor contour
detection, and implemented the layered inspection of conductor number, which can help inspectors quickly inspect the number of
conductors and find the defects.

Keywords : Gabor filtering; conductor quality analysis; texture removing; machine vision
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Fig. 1 The flow chart of overall process
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Fig.2 Example of cable cross-section texture
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(c) Edge detection by Canny
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Fig.3 Segmentation results by classical method
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(d) Segmentation by watershed
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Fig.4 Gradient amplitude and direction of cable cross-section
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(a) Original image of cable-section
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(b) The region of interest of the conductor
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Fig.5 Image preprocessing
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Fig. 6 Examples of Gabor filters responses
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(b) Orientation of maximum response
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Fig.7 Maximum response amplitude and
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Fig. 8 Extracted knife mark texture
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Fig.9 Image after eliminating knife mark texture
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Fig. 10 Flow chart of conductor quality inspection
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Fig. 12 Results of lines detection
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Fig. 13 Comparison of different method
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Fig. 14  Cluster analysis of number of conductors
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