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Defect Detection of Towel Fabric Based on Frequency Domain Analysis

Wang Zhuyi, Zhao Xiaojun, Yang Meng
(College of Electronic and Information Engineering, Hebei University, Baoding 071002, China)

Abstract: The defect detection of towel fabrics was studied. Through research and analysis, it was found that most of the defects
of towel fabrics are mainly concentrated on the characteristics of the towel surface. According to the relationship between the defect
and the pile loop feature of the towel, the defect detection algorithm of towel fabric based on frequency domain analysis was proposed.
First of all, the pile loop feature image of fabric image was extracted in Lab color space. Secondly, Fourier transform was applied to
the pile loop feature image to obtain the spectrum energy distribution results. Finally, the feature extraction of energy spectrum was
carried out along the radius direction and angle direction respectively. which constituted the main feature vector of towel image defect
detection. In the experiment of towel fabric defect detection, the frequency domain feature vectors of towel fabric images with and
without defects were extracted respectively, and the feature vectors were classified and recognized by support vector machine (SVM),
The energy statistical characteristics of towel fabric image spectrum were used as feature vectors for defect detection. Support Vector
Machine (SVM) was used as defect classification and recognition algorithm. Through MATLAB simulation, the system could achieve

an average recognition rate of 95% of towel fabric defects. The experimental results showed that the frequency —domain energy fea-

ture extraction method was simple and effective in the detection of pure color towel fabric defects
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