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Fabric defect inspection based on illumination preprocessing and
feature extraction

DI Lan, ZHAO Shuzhi, HE Ruibo
(School of Digital Media, Jiangnan University, Wuxi 214000, China)

Abstract: In this study, a modified complete local binary pattern (CLBP) feature extraction method based on the local
contrast enhancement is proposed to address the influence of illumination on the feature extraction of fabrics and the
limitations of the traditional CLBP algorithms. In this method, a local contrast enhancement algorithm is used to prepro-
cess the fabric images that are affected by illumination, and the modified CLBP algorithm is used to calculate the fea-
ture value of every lattice in every image after lattice segmentation and to subsequently calculate the relative divergence
KLD between the feature of every lattice and the standard feature value. Subsequently, the calculated relative diver-
gence will be compared with the threshold, and the lattice that exhibits a value larger than the threshold is considered to
be a defect area. The experimental results obtained using the standard star pattern and the box pattern databases denote
that the proposed method is better than the remaining preprocessing methods, and the recall rate of the majority of the

detection results obtained using this method can reach approximately 0.99.
Keywords: illumination preprocessing; local contrast enhancement; CLBP (complete local binary pattern);

lattice segmentation; Kullbac—Leibler divergence; feature extraction; fabric defect inspection
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Fig. 1 Overall block diagram of the proposed algorithm
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Fig. 2 Preprocessing and Feature extraction
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Fig.3 Star defect image and preprocessing results with different preprocessing algorithm
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Fig. 4 Box defect image and preprocessing results with different preprocessing algorithm
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Fig. 5 Star broken end defect image and fabric detection results with different preprocessing algorithm
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Fig. 6 Star netting multiple defect image and fabric detection results with different preprocessing algorithm
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Fig.7 Star thin bar defect image and fabric detection results with different preprocessing algorithm
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Fig. 8 Box broken end defect image and fabric detection results with different preprocessing algorithm

(a) ZZGHERE (b) Ground-truth (¢) LCE Byk:

(d) Retinex

(o) [FASIER: (B B FTEHR

B9 7R [E e BR Ak 3B B ik 3ok AE 7 ) G0 B e 28 B IR 0k B A i) 45 R

Fig. 9 Box netting multiple defect image and fabric detection results with different preprocessing algorithm
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Fig. 10 Box thin bar defect image and fabric detection results with different preprocessing algorithm
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Fig. 11 Star broken end defect image and fabric detection results with different algorithms
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Fig. 12 Star netting multiple defect image and fabric detection results with different algorithms
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Fig. 13 Star thin bar defect image and fabric detection results with different algorithms
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Fig. 14 Box broken end defect image and fabric detection results with different algorithms
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Fig. 15 Box netting multiple defect image and fabric detection results with different algorithms
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Fig. 16 Box thin bar defect image and fabric detection results with different algorithms
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