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Denim Defect Detection Based on Optimal Gabor Filter

Wang Qingchen, Jing Junfeng, Zhang Lei, Wang Xiaohua, Li Pengfei

School of Electronics and Information, Xi'an Polytechnic University, Xi'an, Shaanxi 710048, China

Abstract Aiming at the problems of slow speed, high rates of false detection and miss detection in denim artificial
operation, we propose an automatic defect detection algorithm of denim by using the optimal Gabor filter. Firstly,
an arbitrary two-dimensional Gabor filter is constructed for the normal denim image. Meanwhile an improved
differential evolution algorithm is used to optimize the parameters of Gabor filter to get the best match with the
normal denim texture. Secondly, the Gabor filter is constructed according to the optimal parameters, following
which, an operation of convolution is applied to the image to be detected to obtain the corresponding feature image.
Then, the initial detection result is obtained by combination with the threshold operation. Finally, we use the rectangular

box and the local Otsu method to separate the exact defect area. Experimental results show that the proposed algorithm can
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better detect the denim defects with short learning time, strong robustness and high accuracy.
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Fig. 5 Detection results comparison of different algorithms.
(a) Initial image; (b) proposed algorithm;
(¢) algorithm in Ref. [8]; (d) algorithm in Ref. [14]

1 HArmBRERINES R 5T

Table 1 Statistics of detection results of denim defect

Detection result

Detection algorithm Detected image

Yes No
Proposed Defect denim image 39 1
algorithm Defect-free denim image 59 1
Algorithm in Defect denim image 38 2
Ref. [ 8] Defect-free denim image 56 4
Algorithm in Defect denim image 37 3
Ref. [14] Defect-free denim image 58 2
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Table 2 Comparison of training time

Sequence Training time /ms
number Proposed algorithm  Algorithm in Ref. [14]
1 39.2 58.6
2 39.6 60.1
3 38.7 66.3
4 37.6 57.1
5 38.2 59.1
6 39.1 57.2
7 41.2 67.9
8 40.8 66.3
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Fig. 6 Defect detection results in other fabric materials. (a)(c)(e) Original defect images;

(b) (d) (f) corresponding detection renderings
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