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Fabric defects detection using convolution neural network and multispectral imaging






ABSTRACT
    Manual inspection of textiles is a long, tedious, and costly method. Technology has solved this problem by developing automatic systems for textile inspection. However, Jacquard fabrics present a challenge because patterns can be complex and seemingly random to systems. Only a few in-depth studies have been conducted on jacquard fabrics despite their important and intriguing nature. Previous studies on jacquard fabrics are of simple patterns. This paper introduces a new and novel field in fabrics defect detection. Complex-patterned jacquard fabrics are much more challenging. In this paper, novel defect detection models for jacquard-patterned fabrics are presented. Owing to the lack of available databases for jacquard fabrics, we compiled and experimented on our own novel dataset. Our dataset was collected from plain, undyed jacquard fabrics with different complex patterns. In this study, we used and tested several deep learning models with image pre-processing and convolutional neural networks (CNNs) for unsupervised detection of defects. We also used multispectral imaging, combining normal (RGB) and near-infrared (NIR) imaging to improve our system and increase its accuracy. We propose two systems: a semi-manual system using a simple CNN network for operation on separate patterns and an integrated automated system that uses state-of-the-art CNN architectures to run on the entire dataset without prior pattern specification. The images are preprocessed using contrast-limited adaptive Histogram Equalization (CLAHE) to enhance their features. We concluded that deep learning is efficient and can be used for defect detection in complex patterns. Proposed method of EfficientNet CNN gave high accuracy reaching 99% approximately. We also found that multispectral imaging is more advantageous and yields higher accuracy. 




        	








CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In order to further verify the effectiveness of the proposed model for defect classification, its classification performance is compared with the other three existing approaches.
· This paper also compares the CNN with three existing methods with the same defect type.
· It can be seen from the experimental results that the proposed CS-CNN method outperforms the other four existing methods on this dataset. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The development of a flexible, efficient, reliable, and integrated real-time vision system for industrial applications is an essential issue in quality control processes in various industries.
· However, these methods do not consider the problem of fabric defect classification in small sample sizes.
· The CNN cannot handle the small sample sizes problem very well in classification, a new algorithm for fabric defect classification has been developed by combining compressive sensing and the CNN (CS-CNN).
2.2. PROPOSED SYSTEM 
· The general hardware and software platform, developed for solving this problem, is presented while a powerful novel method for defect detection after multi resolution decomposition of the fabric images is proposed.
· In this paper a real-time pilot system for defect detection and classification has been proposed and demonstrated.
· This paper proposes a real-time pilot system for defect detection and classification of web textile fabric based on standard, low price, hardware components and supported by very fast and effective software solutions.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The most popular CNNs simply stack convolution layers deeper and deeper, hoping to achieve better performance.
· The purpose of this study is to introduce an automatic inspection system for jacquard-patterned fabrics to efficiently detect defects.
· The advantage of multispectral imaging was tested using this simple CNN model across 10 different patterns.
· We also found that multispectral imaging is more advantageous and yields a higher accuracy. 




Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	FDAS: A knowledge-based framework for analysis of defects in woven textile structures 
	K. Srinivasan, P. H. Dastor, P. Radhakrishnaihan, and S. Jayaraman, 

	The proposed scheme can serve as the underlying framework for a vision-based inspection system. The classification framework has been incorporated in software. 

	Computer vision techniques for detecting fabric defects 
	W. K. Wong and J. L. Jiang, 

	In other words, most of them cannot be applied to fabrics with different patterns under controlled environment. 

	Developments in Jacquard woven fabrics
	A. M. Seyam, 

	The capacity of Jacquard shedding systems in the production of smart electronic textiles, industrial textiles, and shaped seamless garments are also described.

	Research on finite element segmentation algorithm for Jacquard images 
	Y. Liu and X. Li, 
	This paper presented a novel adaptive finite element segmentation algorithm to extract pattern structures within a jacquard image. 




2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   

2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard


2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005














CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















CHAPTER 5
CONCLUSION:
    In this study, unsupervised complex-patterned jacquard fabric defect detection systems were introduced. A new and extensive image database was collected and tested. The images were preprocessed using CLAHE to enhance their features. These systems use Convolutional Neural Networks (CNNs) to detect defective fabrics. Test results for single RGB and multispectral imaging are provided. We concluded that deep learning is efficient and can be used for defect detection in complex patterns. EfficientNet CNN gave high accuracy reaching 99% approximately. We also found that multispectral imaging is more advantageous and yields a higher accuracy. These systems exhibit high detection rates. Much work and research can still be conducted in the field of jacquard fabrics. 
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