
Detection of Faults Using Digital Image Processing Technique
Jagrti Patel1, Meghna Jain2 and Papiya Dutta3

1M.Tech Scholar, 2Assistant Professor, 3Assoc. Professor, Department of Electronics & Communication, 
Gyan Ganga College of Technology, Jabalpur - 482 003, Madya Pradesh, India

Email: Jagrtipatel20@yahoo.com
(Received on 05 march 2013 and accepted on 25 May 2013)

Abstract –  This paper presents an approach to automatic 
detection of fabric defects using digital image processing. In 
Textile industry automatic fabric inspection is important to 
maintain the quality of fabric. Fabric defect detection is carried 
out manually with human visual inspection for a long time. 
This paper proposes an approach to recognize fabric defects 
in textile industry for minimizing production cost and time. 
Fabric analysis is performed on the basis of digital images of 
the fabric. The recognizer acquires digital fabric images by 
image acquisition device and converts that image into binary 
image by restoration and threshold techniques. This paper 
introduces a method which reduces the manual work. This 
image	processing	technique	is	done	using	MATLAB	7.10.	This	
research thus implements a textile defect detector with system 
vision methodology in image processing.

Keywords: Image	 processing,	 MATLAB	 7.10,	 Gray	 image,	
Histogram, Thresholding

I. IntroductIon

  The textile industry, as with any industry today, is very 
concerned with quality. It is desirable to produce the highest 
quality goods in the shortest amount of time possible. 
Fabric faults or defects are responsible for nearly 85% of 
the defects found by the garment industry. Manufacturers 
recover only 45 to 65 % of their profits from seconds or off-
quality goods. In this paper a fabric faulty part is taken for 
analysis from textiles. It is imperative, therefore, to detect, 
to identify, and to prevent these defects from reoccurring. 
There is a growing realization and need for an automated 
woven fabric inspection system in the textile industry. All 
faults present on fabrics such as hole, scratch, dirt spot, fly, 
crack point, color bleeding etc. In this paper we analyze 
the faults using image processing technique. Hence the 
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efficiency is also reduced in this process.  Image processing 
techniques will help to production increase in fabric 
industry; it will also increase the quality of product. They 
have to detect small detail that can be located in wide area 
that is moving through their visual field.  For this process we 
have use MATLAB 7.10 in image processing toolbox. The 
high cost, along with other disadvantages of human visual 
inspection has led to the development of on-line machine 
vision systems that are capable of performing inspection 
tasks automatically.

II. defects classIfIcatIon

 In textile industries, some defects are arising in the 
production process. The various types of defects detected 
during quality control are classified: Critical defects, Major 
defects and Minor defects. Some of the commonly occurring 
fabric defects are: 

• Yarn defects - The defects originating from the spinning 
stage or winding stage.

• Weaving defects - The defects which originate during 
the process of weaving.

Fig.1 Yarn Defects & Weaving Defects
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III. lIterature reVIew

 Fabric defect detection using digital image processing 
has received considerable attention during the past two 
decades and numerous approaches have been proposed in 
the literature. 

 Navneet Kaur [1] proposed a Gabor filter scheme. 
A Gabor filter was chosen as a suitable representative of 
this class of techniques. This research then successfully 
applied optimized 2-D Gabor filters to the textile flaw 
detection problem and provided a further support of their 
suitability for this task. By Xie Xianghua [2] the techniques 
used to inspect textural abnormalities are discussed in four 
categories, statistical approaches, structural approaches, 
filter based methods, and model based approaches. This 
paper focuses on the recent developments in vision based 
surface inspection using image processing techniques, 
particularly those that are based on texture analysis methods. 
Due to rising demand and practice of color texture analysis 
in application to visual inspection, those works that are 
dealing with color texture analysis are discussed separately. 

 S.Priya [5] has separating a digital image into its bit 
planes is useful for analyzing the relative importance played 
by each bit of the image. Instead of highlighting gray level 
images, highlighting the contribution made to total image 
appearance by specific bits is examined here.

 J.Wang [3] has introduced two approaches to detect 
defects: gray-level statistical and morphological methods. 
In view of the high degree of periodicity for textile fabrics. 
Most of the algorithms used today for fabric defect 
localization or detection are computationally intensive and 

Fig. 1The system of digital image processing

less accurate, particularly in the presence of a number of 
patterns and print. In this paper the algorithm used is simple 
and more efficient for implementation. There is a significant 
improvement in computational time also. 

IV. Methodology

 The digital analysis of two-dimensional images of fabric 
is based on processing the image acquirement, with the use 
of a computer. The image is described by a two-dimensional 
matrix of real or imaginary numbers presented by a definite 
number of bytes. The system of digital image processing 
may be presented schematically as shown in Figure below.  

  

 The method used in this paper is processed using 
MATLAB with image processing toolbox. The toolbox 
supports a wide range of image processing operations, 
including: open image file, add noise to intensity image, 
2-D  median filtering and adaptive filtering, Image analysis 
and enhancement, Color Image decomposition into RGB 
Channels, Image histogram, Image segmentation, signal 
plotting and etc.The given Algorithm shows the general 
flow of the Various Modules of Matlab Software: 

Capture Image

 Textile fabric surface image is acquired by using a CCD 
camera from top of the surface from a distance adjusted 
so as to get the best possible view of the surface. That 

Table I manual InspeCTIon VeRsus auTomaTeD InspeCTIon
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acquire Input color fabric image to the MATLAB in image 
processing system. The image formats are .tif, .Jpeg, and 
.png. In this paper we used color images (RGB images) and 
separated into their components (Red, Green, and Blue).

Gray Image Conversion

 RGB color image is converted into gray image .A 
grayscale image usually requires that each pixel be stored as 
a value between 0 - 255(Byte), where the value represents 
the shade of gray of the pixel.The number of gray levels is 
an integer power of 2(L=2k).

Noise Removal & Filtering

 Whenever an image is converted from one form to 
another many types of noise can be present in the image. 
Here we use the Adaptive filtering to reduce stationary 
noise. It filters an intensity image that has been degraded by 
constant power additive noise. It uses pixel wise adaptive 
wiener method based on statistics estimated from a local 
neighborhood of each pixel.

Thresholding 

 Thresholding is a process of converting a grayscale 
input image to a bi-level image by using an optimal 
threshold. The purpose of thresholding is to extract those 
pixels from some image which represent an object (such as 
graphs, maps). Though the information is binary the pixels 
represent a range of intensities. Here adaptive thresholding 
is used. In adaptive thresholding, different threshold values 
for different local areas are used to represents the objects.

Histogram Equalization

 Histogram is a representation of the distribution of color 
in an image and it represents the number of pixels that have 
colors in each of a fixed list of color ranges. Histogram 
equalization is a method for stretching the contrast   by 
uniformly distribution the gray values enhances the quality 
of an image useful when the mage is intended for viewing.

V. results

 Following test image of a detected image has been 
used for defect identification. The image has been exposed 
to histogram equalization algorithm for thresholading.
The thresholding image is brought under noise removal 
program, where the uneven weaving is detected as spots 
shown in fig.5.

             
Fig.2 Different Fabric/Textile Images  in  

JPEG,TIFF or PNG file into the MATLAB workspace

Fig.3 Image Thresholding 
           

                  Before Hist.eq.                                    After Hist.eq.

Fig 4  Histogram equalization is applied to enhance the
contrast of fabric surface
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 The steps of execution of the program code are 
explained below with the simulation results. 



Fig.5 The thresholding image is brought under noise removal program                

VII. conclusIon

 The Fabric Defect detection and location identification 
in the normal fabrics defines the faults by this method. 
This method classifies 85% of defect in fabric and locates 
the defect in the normal fabric at an acceptable rate and 
provides 80% classification accuracy. The method proposed 
for local defect detection is a useful tool for inspecting 
industrial materials with periodic regular texture. A 
general improvement and enlargement of the vision 
system capabilities can be achieved by using the proposed 
algorithm to detect local defects in regular textures. In the 
binary output image local defects appear segmented from 
the background. One of the most important advantages of 
the method is that it is multipurpose without requiring any 
adjustment. Furthermore, it can be applied to composite 
patterns with elements of different brightness without any 
particular adaptation. The versatility of the method has 
been demonstrated not only by its applicability to different 
regular textures but also, for a given texture, the method 
allows to detect a variety of defects.
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Abstract – Image processing techniques primarily focus upon 
enhancing the quality of an image or a set of images and to 
derive the maximum information from them. Image Fusion 
is such a technique of producing  a  superior  quality  image  
from  a  set  of  available images. It is the process of combining 
relevant information from two or more images into a single 
image wherein the resulting image will be more informative 
and complete than any of the input images. A lot of research 
is	 being	 done	 in	 this	 field	 encompassing	 areas	 of	 Computer	
Vision, Automatic object detection, Image processing, parallel 
and distributed processing, Robotics and remote sensing. In 
this paper, we have described the various 11 fusion methods 
(IHS, PCA, Pyramid method, Wavelet transform etc.) and the 
different quality assessment parameter (PSNR, MSE, average 
difference, NAE etc.) used to assess the quality of the fused 
image. The various application areas of image fusion are also 
included in this paper.

Keywords: Image fusion, IHS, PCA, PSNR, Average difference, 
NAE

I. IntroductIon

 Image fusion   can be broadly defined as the process of 
combining multiple input images into a smaller collection of 
images, usually a single one, which contains the, “relevant” 
information from the inputs, in order to enable a good 
understanding of the scene, not only in terms of position 
and geometry, but more importantly, in terms of semantic 
interpretation. The images to be combined will be referred 
to as input or source images, and the fusion result image 
(or images) as composite image or fused image. With rapid 
advancements in technology, it is now possible to obtain 
information  from  multi  source  images  to  produce  a  high 
quality fused image with spatial and spectral information [1]
[10]. Researchers are applying the fusion technique since 
from three decades and propose various useful methods 
and techniques. A detailed review in the literature is given 
by [11]. Generally, IF methods can be classified into three 
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categories based on the merging state: pixel or sensor level, 
feature level, and decision level [10]. According to the 
generic framework proposed  by    Wang  et al. [2],  an  
image  fusion  scheme  is usually composed of (a) multi 
scale decomposition, which maps source intensity images 
to more efficient representation;(b) activity measurement 
that determines the quality  of  each  input;  (c)  coefficient  
grouping  method  to determine whether or not cross scale 
correlation is considered; (d)coefficient combining method 
where a weighted sum of source  representations  are  
calculated  and  finally  (e) consistency verification to ensure 
neighboring coefficients are calculated in similar manner.

 The evolution of the research work into the field of 
image fusion [1] [10] [11] [12] can be broadly put into the 
following three stages

 • Simple Image Fusion

 • Pyramid Decomposition based fusion

 • Discrete Wavelet transform based fusion

 The eleven algorithms discussed here are such that all 
the three of the above categories are covered for assessment. 
The various image fusion methods are as follows [1] [11][5]
[12]:

 • Averaging method

 • Select Maximum method

 • Select Minimum method

 • Principal Component Analysis Method

 • Filter Subtract Decimate Pyramid Method

 • Laplacian Pyramid Method

 • Gradient Pyramid Method

 • Ratio Pyramid Method

 • Morphological Pyramid Method

 •  Haar Wavelet Method

 • DBSS(2,2) wavelet Method
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