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Visual inspection method for surface defects of diamond wire

DAI Fuquan, CHI Shengye
(School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: In view of the fact that the accuracy of the current diamond wire surface quality detection algorithm
is reduced due to the problems of particle accumulation, occlusion and adhesion, a quality detection method
based on the morphological and geometric features of diamond wire was proposed. The diamond wire image is
acquired by two industrial cameras in the form of backlight illumination, and the image processing technology
is applied for cropping, correcting, enhancing, binarization and other operations to accurately capture the dia-
mond wire area. Then, the diamond wire area is used for feature extraction, and the detection experiment of
the diameter oversize, diameter undersize, wire end, stripping impurity, distribution, and no defects of the
diamond wire images is completed according to the relevant feature information. The experimental results show
that the proposed method can accurately and efficiently extract various defects of diamond wires, and the de-
tection accuracy is 98.8% , which can meet the actual detection needs of enterprises.
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Fig.1 Schematic diagram of detection system structure
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Fig.2 Diamond wire image
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Fig.3 Flow chart
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Fig.4 Schematic diagram of ROI reduction
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Fig.5 Image correction effect diagram
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Fig.6 Image enhancement rendering
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Fig.7 Grayscale histogram
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Fig.8 Original image
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Fig.10 Area after particle removal
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Fig.11 Average diameter calculation
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Fig.13 Calculation of minimum outer diameter of
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Fig.14 Areas and lines smaller than the set value
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Fig.15 Calculation of maximum distance between particles
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Fig.16 Recognition results of oversized film
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Fig.17 Recognition results of undersized film
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Fig.19 Recognition results of oversized diameter
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Fig.21 Recognition results of stripping
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Fig.22 Recognition results of impurity
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Fig.23 Recognition results of distribution
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Tab.1 Defect sample detection results

B FA%, sy REEy ERiRER/
ik ik ik %

i )5 129 127 2 98.4

P ¥ 83 83 0 100.0

2 106 106 0 100.0

FIE 110 108 2 98.2

ES 132 132 0 100.0

i 122 118 4 96.7

EH 130 128 2 98.5

Bt 812 802 10 98.8
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Tab.2 Comparison of different methods
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