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Leather defect detection based on improved bilateral filtering

HONG Cuncun, WANG Xunkun, YU Wenwen, CAO Jianjun, QIAN Weiying, GAO Shumei
(Jiangsu Provincial Research Center of Light Industrial Optoelectronic Engineering and Technology, College of Science, Jiangnan

University, Wuxi 214122, China)

Abstract: In order to improve the efficiency of leather defect detection, a leather defect detection algorithm based on
improved bilateral filtering was proposed. Through constructing machine vision detection platform, different kinds of defects in the
finished leather sample image were obtained, sample images were processed with improved bilateral filtering algorithms to make
the leather background texture fuzzy and keep its defect edge profile. Then, various kinds of defects of four characteristic
parameters were calculated as the input vector, and the automatic identification of least squares support vector machine (SVM)
mode was constructed. The results showed that compared with cluster analysis algorithm, threshold segmentation algorithm and
wavelet analysis algorithm, the algorithm adopted in this paper could detect various defects of leather more efficiently. The
average detection time was 0. 83s, and the accuracy of defect detection was 93.3% . The results provide an effective way for real-
time leather detection.
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Fig. 1 Leather defect detection platform

a—schematic diagram of testing platform b—physical object of detection
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Fig.2 Flow chart of defect detection algorithm
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Fig.4 Defect detection results under two lighting modes

a—ordinary light source illumination b—Dbending light source illumination
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Fig.5 Test results of the four algorithms

a—original image b—cluster analysis c—threshold segmentation d—

wavelet analysis e—improved bilateral filtering
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Table 1 ~ Accuracy statistics of defect detection algorithm

cluster threshold wavelet  improved bilateral
analysis segmentation analysis filtering
correct number 510 389 532 560
wrong number 12 59 18 9
missing number 78 152 50 31
total sample size 600 600 600 600
accuracy rate/% 85 64 88.7 93.3

Table 2 Running time statistics of defect detection algorithm

cluster threshold wavelet  improved bilateral

analysis/s segmentation/s  analysis/s filtering/s
wrinkle 4.32 0.69 2.78 0.85
scratch 4.96 0.64 2.90 0.84
hole 4.01 0.72 2.76 0.82
oil 4.88 0.70 2.88 0.80
swell 4.20 0.68 2.84 0.85
mean time 4.46 0.68 2.83 0.83
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