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Fabric Skewing Detection Based on Data Augmentation and
Improved Convolutional Neural Network

LIU Zheng'*, WU Shihao'”, HOU Jue'’*, YANG Yang'’
(1. Appared Engineering Technology Research Center of Zhejiang Province, Zhejiang Sci-Tech University, Hangzhou
310018, China; 2. International Fashion Technology College, Zhejiang Sci-Tech University, Hangzhou 310018, China;
3. School of Fashion Design and Engineering,Zhejiang Sci-Tech University , Hangzhou 310018 , China; 4. Wuhan Textile and
Apparel Digital Engineering Technology Research Center, Wuhan Textile University, Wuhan 430073, China)

Abstract: Skewing is a common defect in fabric production and finishing processing. The method of detecting skewing by
photoelectric equipment is inefficient and imprecise. To improve the detection efficiency of skewing, the neural network was
proposed to be applied to skewing. A new object detection model with a recurring training strategy called the skewing detec-
tion network (SDN), was built by an improved convolutional neural network based on skewing features. Positive sample
regression and multi-scale input were added to improve the performance of convolutional networks. To acquire sufficient
data on skewing samples for network training, a data augmentation method for skewing was developed, which generated a
large number of skewing samples by formularizing the oblique images. The performance of SDN was evaluated by compre-
hensive comparison experiment. The results show that the SDN performed outstandingly with a precision of 98% , an
F-score of 0. 97, and the error of skewing slope is controlled at + 8% , better than other target detection models.
Compared to YOLOs, the SDN has excellent performance in real skewing sample detection and has good cross-data set
detection performance.

Key words: skewing detection, data augmentation, convolutional neural network, positive sample regression, multi-

scale input
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Tab.2 Detection results of SDN skewing slope at different angles
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Fig.7 Skewing detection results of different models
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Tab.3 Cross-dataset performances of different models
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