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Abstract- -In this paper we proposed a method for automatic fabric defect detection based on neural network. Neural 
network is widely used to extract features from images for texture segmentation. Feature vector for every pixel is extracted 
from gray level arrangement of neighboring pixels, and this change is used to segment the defects. The feature vector for 
every pixel is extracted from gray level arrangement of neighboring pixel. Till now more work is carried out on defect 
detection but not on defect classification. The proposed scheme involves two challenging problem .i.e. defect detection and 
defect classification. Scene analysis and feature selection play an important role in classification process.   an appropriate set 
of geometric features is taken into account in order to address the problem of neural network-based textile defect 
classification. Statistical approach is used to extract the features. 
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I. INTRODUCTION 
 
Quality control is an important factor in industrial 
production which is increasing day by day. Textile 
industry is not an exception in this regard. Inspection 
of fabric defects plays an important role in the quality 
control. Human vision inspection is not enough 
accurate due to fatigue and tediousness. Also, it is 
time consuming and high quality cannot be 
maintained. So the solution to this problem is 
automated i.e. machine vision based textile inspection 
system. Automated textile inspection involves two 
challenging problem, namely, defect detection and 
defect classification.   
 
Defect classification process involves steps like scene 
analysis and feature selection for defect classification. 
Instead of selecting inappropriate features it is always 
better to select an appropriate set of feature to solve 
the classification problem. In this paper we are going 
to use appropriate set of geometric features to address 
problem of defect classification. We also used 
statistical approach to extract the features. In 
experiment we are going to us counterpropogation 
Neural Network, which is similar to learning but the 
quantization network.  
 
In textile industry history, visual inspection and 
classification were common practice.  
 
The nature of traditional manual inspection was very 
repetitive and slow, and defects could be missed due 
to inspector fatigue, misjudgment and neglect, not 
mentioning the costs of skilled labor for the task. 
Automated visual inspection of texture content in 
digital images plays an important role in detecting 
textile defects for quality control. A computer based 
inspection system can be designed to perform 100% 
defect inspection objectively and consistently. It 

eliminates inspection error due to human frailty, and 
saves the costs of skilled inspectors .In defect 
detection feature extraction is one of the most 
important characteristics inidentifying defects or flaws 
in fabric. The organisation of paper is as follows: In 
section II review of literature is done. In section III 
defects are analysed and features are presented. In 
section IV classification of defects is done by using 
neural network. Finally we give conclusion with 
limitations of our work and scope for future work in 
section V. 
 

 
Figure 1.Steps of the development of a machine vision system. 
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II. LITERATURE REVIEW  
  

To make the defect detection inspection more 
effective following points should be considered:  
reduction of wastage, higher price of fabrics due to the 
presence of fewer defects, requirement of less labor. 
An automated defect detection and identification 
system enhances the product quality and results in 
improved productivity to meet both customer needs 
and to reduce the costs associated with off-quality. 
The inspection of real textile defects is particularly 
challenging due to the large number of textile defect 
classes, which are characterized by their vagueness 
and ambiguity.  
 
Recent method involves man power which reduces the 
efficiency and optimum solution. For this would be 
Automatic inspection from fabric as it is being 
produced and to alert the maintenance personnel when 
the machine needs attention to prevent production of 
defects or to change process parameters to prevent 
automatically to improve product quality.  
 
There have been deployment of mainly three defect-
detection techniques , namely, statistical, spectral, and 
model based. A number of techniques have been 
deployed for classification. Among them, neural 
network, support vector machine (SVM), clustering, 
and statistical inference are notable. Different 
techniques have been applied in classification. Among 
them - ANNs, support vector machines (SVMs), 
clustering and statistical inference are the prominent 
ones.  
 
The development of automated system involves 
number of steps as shown in figure 1.Each step has 
effect on the performances of its preceding step. Each 
step has lot of importance in machine vision system. 
The task of Scene analysis and feature extraction is 
challenging  issue. The  complexity of the subsequent 
steps increases and the classification task becomes 
hard by selecting  an  inappropriate feature set. In the 
beginning of automated textile inspection system, 
various scene of different colored defective and defect 
free fabric should be analyzed. Then each defect 
occurred should be analyzed properly. This will 
facilitate selection of the features for classification. 
Each of the features should be properly justified in 
terms of their discriminatory qualities and 
complexities to extract them, which is also very 
challenging. This results in an appropriate feature set, 
which will make the system’s performance good.   
 
III. FEATURE EXTRACTION  
 
Here, images are taken for inspection of knitted fabric 
which is of small size. Then image is transfer for 
conversion process, which is to be converted from 
colour image into gray image .Image is smoothened to 
remove the noise, image is filtered by 7*7 low pass 

filter convolution mask. After filtering grayscale 
histogram of the image is formed and two threshold 
values θL and θH are calculated from the histogram 
peak technique. Using this threshold values, image 
with pixel p(x, y) is converted into a binary image 
with pixel b(x, y) where 
 

 
 
This binary image contains defect (object) if any 
exists and defect free fabric (background), and some 
noises. These noises are removed using thresholding. 
In our approach, we intend to detect a defect of 
minimum size 3mm× 1 mm. So, any object smaller 
than the minimum-defect size in pixels is eliminated 
from the binary image. If the minimum-defect size in 
pixels is θMD and an object with pixels o(x, y) is of 
size So pixels, then 

 
 
Then by calculating a number of features of the defect 
a feature vector is formed . Then this feature vector is 
given as an input to an artificial network which is 
trained earlier with a number of feature vectors, in 
order to classify the defect. Finally, it is outputted 
whether the image is defect-free, or defective with the 
name of the defect. Then a number of features of the 
defect are calculated, which forms the feature vector 
corresponding to the defect, in the image.   
 

 
Figure 2: Terminology adopted 

 

 
Figure 3: Description of geometric features 
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i)   Inspection Image: Inspection image or image is 
the image to be inspected.   

ii) Defective Region: Defective Region is the 
maximum connected area of defect in an inspection 
image.   

iii)  Defect-Free Region: Defect-free region is the 
maximum connected area in an inspection image, 
which does not contain any defect.   

 iv) Defect Window: Defect window is the 
rectangle of minimum area, which encloses all 
Defective Regions in an inspection image.  

  
3.3. An Appropriate Set of Features. 
Selection of appropriate set of features is done for 
classifying the defects. The features are encountered 
from geometrical point of view. So the features are of 
same type, namely geometrical feature. In the 
inspection image Geometrical features describe 
different discriminatory geometrical characteristics of 
the defect. For classifying the defects the geometrical 
features are selected which are simple to extract.  Each 
of these geometrical features is discussed and justified 
in figure 5.  
 

(i)Height of defect window, HDW: it is one of the 
noticeable discriminatory characteristics of the 
defects. height of defect window of vertical missing 
yarn and horizontal missing yarn should be large and 
small, respectively. Height of defect window of color 
yarn   

(ii) Width of defect window, WDW: it is also one 
of the noticeable discriminatory characteristics of the 
defects. width of defect window of horizontal missing 
yarn and vertical missing yarn should be large and 
small, respectively. Width of defect window of color 
yarn should also be small. Width of defect window of 
hole should vary from small to medium, whereas  
spot’s should vary from medium to large.  

  (iii)Height to width ratio of defect window, 
RH/W: size of defect window gives a clue to a 
discriminatory characteristic of the defects, namely, 
height-to-width ratio of the defect window. 

 
 
should also be small. Height of defect window of hole 
should vary from small to medium, whereas spot’s 
should vary from medium to large.   

(iv) Number of defective regions, NDR: it 
represents a distinguishing characteristic of spot from 
other defects’. the number of defective regions for 
spot is more than 1 in most of the cases, whereas the 
number of defective regions for all other defect is 1.  

  
IV. DEFECT CLASSIFICATION  

  
4.1. Defect analysis. According to the technologies 
used during manufacturing, there are various kinds of 
fabrics such as woven, knitted and nonwovens. We 
will deal exclusively with the woven fabrics that are 
produced. The fabric defect is simply defined as a 
change density i.e. number of threads per unit length 
in both of warp and weft directions and yarn 
interlacing (fabric structure). During the 
manufacturing process when there is any undesired 
abnormality inside the fabric construction, it results in 
a mechanical defect. As the woven fabric is a finished 
product of many accumulated manufacturing 
processes industry starting from the fibre, it shows 
various kinds of defects ascribed to the processes 
which follow one another till the realization of the 
fabric. Therefore, the source of the fabric defect has a 
vital importance to differentiate between and /or 
explain these defects. In automated textile defect 
inspection problem Defect Analysis is most important 
part. Through defect analysis we understand defects 
properly and gets clues to appropriate features. In this 
paper we referred to four types of defects which occur 
frequently in knitted fabric namely, color yarn,  hole, 
missing yarn, and spot.  
 
All of the defects are shown in fig.5.   

i)  Color yarn: Figure 5(a) shows the defect of 
color yarn. Color yarn is one of the smallest and 
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sneakiest defects that occur in knitted fabrics in 
Bangladesh. It appears in a shape, close to a small 
rectangle of onecolor, on a fabric of another color. It 
becomes little blurred in its captured image.  

 (ii) Hole: Figure 5(b) shows the defect of hole. 
Hole is one of the most severe defects that occur in 
knitted fabrics in Bangladesh. It appears in a shape, 
close to a circle of the color of the background, on a 
fabric of another color. Its size varies from small to 
medium. The shape of the defect of hole can become a 
little distorted, for example, oval, if inappropriate 
viewpoint is chosen by positioning the camera 
improperly. The color of the background is another 
issue. In some cases, background color can become 
close to the color of fabric.  

  
(iii)  Missing yarn:  Figure 5(c) shows the defect 

of missing yarn. Missing yarn is also one of the most 
severe defects that occur in knitted fabrics in 
Bangladesh. It appears as a thin striped shade of the 
color of fabric. It is usually long. It is of two types, 
namely, vertical and horizontal. Proper lighting is 
required in order to clearly capture the image of the 
defect of missing yarn. 
 

 
Figure 5. Different types of defects that occurred in knitted 
fabrics (a) Color yarn. (b) Hole (c) Missing yarn. (d) Spot. 
  
 (iv) Spot: Figure 5(d) shows the defect of spot. 

Spot is one of the most eccentric defects that occur in 
knitted fabrics in Bangladesh because of its 
appearance and nature. It does not appear in any 
specific shape. It usually appears in a scattered form 
of one color on a fabric of another color. Moreover, its 
size varies widely, that is, from medium to large. It 

becomes little blurred in its captured image in some 
cases and does not become such blurred in other 
cases. A camera of high resolution and proper lighting 
is required in order to clearly capture the image.  
 
V. RESULT DEMONSTRATION  
 
For the demonstration we have taken four types of 
defects into account. For example purpose the result 
for one defect is shown in figure 6 and geometric 
feature are also achieved.  
Height of defect window, HDW=38  
Width of defect window, WDW=45  
Height to Width ratio of defect window, 
RHW=0.8444  
 
Number of defective regions, NDR=289  
Relative defect area=3.5679  

>>spot defect  
>>spot defect  

 
CONCLUSION AND FUTURE WORK  
 
In this paper, we have presented a possibly 
appropriate feature set so as to solve the textile defect 
classification problem.  We have justified the features 
in terms of distinguishing qualities. We have used a 
statistical feature extraction technique to extract them. 
We have obtained their values like we anticipated 
earlier. The utility of the features has been 
demonstrated with a CPN model in order to classify 
defects with almost 99% accuracy, which appears to 
be far better than reported results to date. We have 
found that the first four features are sufficient to 
successfully classify the defects for this sample size, 
which is not so large. Moreover, during acquiring 
images, lighting was not good enough and the 
captured images quality was not high. Work is in 
progress to use a subset or all of the features of other 
defect such as oil stain, double yarn presented in order 
to successfully classify the defects fora sample of a 
very large number of high-quality images. CPN is 
used in order to classify the defects. We are able to 
classify the defects with only the first four features, 
namely, HDW, WDW, RH/W and NDR .CPN 
contains four computing units in input layer, twelve 
computing units in hidden layer and six computing 
units in output layer .Each computing units in the 
output layer corresponds to each defect type, 
considering vertical and horizontal missing yarn 
separately as well as defect free class. 

 

 
FIGURE 6. (i)input image (ii)input defected image(iii)segmented image  (iv)noise removed segmented image  (v) final image 
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