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Abstract: Fabric defect detection plays a vital role in ensuring the production of high-quality textiles. 

Manual inspection methods are time-consuming, subjective, and error-prone, necessitating the development 

of automated systems. This research paper proposes a novel approach to fabric defect detection by 

combining the strengths of Vision Transformer (ViT) and ResNet-50 architectures into a hybrid model. A 

notch filter coupled with a fast Fourier transform is also used to improve the quality of the training dataset. 

The hybrid model aims to capture both local and global information within fabric images, thereby 

enhancing defect detection accuracy. Extensive experiments on a publicly available fabric defect dataset 

demonstrate that the proposed hybrid model outperforms the individual ViT and ResNet-50 models and 

other state-of-the-art fabric defect detection approaches. The results showcase a superior accuracy of 

98.5% for our proposed architecture, which is significantly higher than the 93.4% and 96.5% achieved by 

ResNet and ViT, respectively. 

 
Keywords: Fabric defect, Machine Learning, ResNet-50, Vision Transformer, Hybrid Model. 

 

REFERENCES 

[1]. B. Fang, X. Long, F. Sun, H. Liu, S. Zhang, and C. Fang, Tactile-Based Fabric Defect Detection Using 

Convolutional Neural Network With Attention Mechanism. IEEE Trans. Instrum. Meas. , vol. 71, pp. 1-9, 

(2022)   

[2]. W. Ouyang, J.H. B. Xu, Yuan, X.: Fabric defect detection using activation layer embedded convolutional 

neural network. IEEE Access 7, 70130–70140 (2019)  

[3]. Jha, S.B., Babiceanu, R.F.: Deep cnn-based visual defect detection: Survey of current literature. Computers 

in Industry 148 (2023) 

[4]. Xinghui Dong, C.J.T., Cootes, T.F.: Small defect detection using convolutional neural network features and 

random forests. Computer Vision – ECCV 2018 Workshops 11132 (2018)  

[5]. K. Su, Q.Z., Lien, P.C.: Product surface defect detection based on cnn ensemble with rejection. IEEE Intl 

Conf on Dependable, Autonomic and Secure Computing, 326–331 (2019)  

[6]. Chan, C.H., Pang, G.: Fabric defect detection by fourier analysis. 1999 IEEE Industry Applications 

Conference 3, 1743–1750 (1999)  

[7]. L. Mak, P.P., Yiu, K.F.C.: Fabric defect detection using morphological filters. Image Vis. Comput. 27(10), 

1585–1592 (2009)  

[8]. Junpu Wang, F.Y.J.W.Z.W. Guili Xu: Transformer-based encoder-decoder model for surface defect 

detection. Association for Computing Machinery 211, 125–130 (2022)  

[9]. Xinglong Feng, X.G., Luo, L.: An improved vision transformer-based method for classifying surface defects 

in hot-rolled strip steel. J. Phys.: Conf. Ser. 2082 (2021)  

[10]. J.F. Jing, H.M., Zhang, H.-H.: Automatic fabric defect detection using a deep convolutional neural network. 

Color. Technol. 135(3), 213–223 (2019)  

[11]. S. Chakraborty, M.M., Parrillo-Chapman, L.: Automatic defect detection for fabric printing using a deep 

convolutional neural network. Int. J. Fash. Des. Technol. Educ. 15(2), 142–157 (2022)  

[12]. Xie, H., Wu, Z.: A robust fabric defect detection method based on improved refinedet. Sensors 20(15) 

(2020)  



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 3, Issue 1, August 2023 

Copyright to IJARSCT  DOI: 10.48175/IJARSCT-12780                735 

www.ijarsct.co.in                                                   

Impact Factor: 7.301 

[13]. Kaiming He, S.R. Xiangyu Zhang, Sun, J.: Deep residual learning for image recognition. 2016 IEEE 

Conference on Computer Vision and Pattern Recognition 20(15), 770–778 (2016) 

[14]. Li, F.L., Xi, Q.: Defectnet: Toward fast and effective defect detection. IEEE Trans. Instrum. Meas. 70, 1–9 

(2021)  

[15]. J. Li, Y.Q.R.Z. M. Jiang, Ling, S.H.: Intelligent depression detection with asynchronous federated 

optimization. Complex Intell. Syst. 9(1), 115–131 (2023)  

[16]. J. Li, Y.Q.R.Z. M. Jiang, Ling, S.H.: Intelligent depression detection with asynchronous federated 

optimization. Complex Intell. Syst. 9(1), 115–131 (2023)  

[17]. Singh, S., Desai, K.: Automated surface defect detection framework using machine vision and convolutional 

neural networks. Journal of Intelligent Manufacturing 34  

[18]. Zhang Y., S.P. Wa S., Y., W.: Pear defect detection method based on resnet and dcgan. Information. 12(10) 

(2021)  

[19]. P. K. Uraon, A.V., Badholia, A.: Steel sheet defect detection using feature pyramid network and resnet. 

2022 International Conference on Edge Computing and Applications, 1543–1550 (2022)  

[20]. al., Z.T.: Maxvit: Multi-axis vision transformer. Computer Vision – ECCV 2022, 459–479 (2022)  

[21]. P. Bergmann, D.S. M. Fauser, Steger, C.: Mvtec ad — a comprehensive real-world dataset for unsupervised 

anomaly detection. IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR), 9584–

9592 (2019)  


