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Abstract: Nowadays, researchers have been working on 
replacing the manual inspection method by automatic 
inspection systems. Since the computer image processing 
technology has been used in textile field, the computer-related 
method of inspecting appearance quality of cotton yarn 
became possible. In this study, image processing methods 
such as wavelet transform, Gabor filter and Fourier 
transform are used to determine fabric defects automatically. 
The success and scope of the methods were evaluated and 
recommendations were made. Firstly image processing is 
described and the approaches used are classified. For each 
approach, the methods commonly used in fabric error 
detection are mentioned and the studies carried out by 
applying these methods are presented. In the conclusions and 
recommendations section, the literature was evaluated 
together with image processing studies. 
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1. INTRODUCTION 

 
Today, in every sector, image processing 

technique is used for different purposes. Textile 
industry is one of these areas. The foremost 
underlying drivers for using image processing 
technologies are automation and improved 
rapid operations. Image analysis involves 
taking measurements of objects within an 
image, preferably automatically, and assigning 
them to groups or classes. The objective is to 
present conventional and more advanced digital 
image processing techniques that 
predominantly involve the image analysis class 
of operations. The most important point here is 
the intensive use of this technique in obtaining 
quality. As a result, the quality of life is 
increased in the human being that produces this 
product while increasing the quality of the 
product. 

The textile industry has undergone various 
evolutions since the beginning of the existence 
of humanity and has taken its modern form 
today. Nowadays, it is of great importance to 
produce quality products as well as to produce 
products. For this reason, while the textile 
industry develops from the other side, it 
benefits from modern technology on the other 
hand. Modern factories are now acquainted 
with industry 4.0, while on the other hand they 

strive to incorporate these new systems. 
It is also possible to control the fabrics by 

means of image analysis. In such a system, the 
image of the fabric to be checked is recorded 
with a video camera and after being taken into 
memory it is controlled by the computer 
through various operations.On the other hand, 
the most important input and control in the 
textile industry is the yarn. In a way, when 
looking for quality in textile products, yarn 
properties should be examined first.  

Yarn production is the process of natural 
fiber such as cotton and artificial fibers such as 
polyester, viscose, acrylic, etc. to be opened, 
cleaned, mixed and blended in the desired 
number. In addition to the properties of the yarn 
must be followed during the process. Because 
the problem in the yarn affects the textile 
product obtained.In textile industry, fabric 
production is usually done on weaving and 
knitting machines. Fabrics produced due to 
various drawbacks in these machines may 
contain errors. Fabric faults are the unwanted 
adversities on the fabric surface as a result of 
production processes. There are more than 70 
types of fabric defects defined by the textile 
industry. 

Defect in fabrics are the result of machine 
faults, yarn problems, poor finishing 
operations, and excessive stretching.  
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In terms of quality standards, defects on 
fabric surfaces are grouped into two classes: 
surface color change and regional texture 
irregularity. The 6 common types of fabric 
defects seen in the textile industry are shown in 
Figure 1. Such serious errors do not make the 
sale of the fabric produced and lead to loss of 
earnings. 

 

  
Figure 1 – Fabric defect samples  

Detecting fabric defects, determining the 
location, type and size of the defects on the 
fabric surface. There are two different types of 
fabric defect detection system: Offline and 
Online 

In offline systems, fabric production has to 
be completed. The fabric ball, which is 
produced, is re-opened and controlled by 
machine or people. Machine-oriented systems 
have a success rate of approximately 90%, 
while the success of human-oriented systems is 
reduced to 70% (Figure 2). 
 

 Figure 2 – Offline fabric errordetection 
systems: (a) machine-based fabric control, (b) 

manual fabric control  
In online systems, error detection is 

carried out during production.These systems, 
which are working in time, can stop the 
production process by detecting the fault as 
soon as a fabric error occurs and give the 
operator detailed information about the error. 
There are two different types of online fabric 
fault detection systems, optical and camera.The 

ability to fly unwanted materials such as dust 
and cotton in the factory environment during 
production reduces the success rate in optical 
systems considerably. Instead, camera systems 
with high accuracy are preferred (Figure 3). 
 

 Figure 3 – Online fabric defect detection 
systems: (a) optical system, (b) camera system  
2. IMAGE PROCESSING IN FABRIC 
DEFECT CONTROL  

Many approaches have been proposed for 
the application of fabric defect checking. These 
approaches can be divided into three basic 
groups: spectral approach, statistical approach 
and model-based approach. Spectral 
approximation involves methods such as fourier 
transform, wavelet transform and Gabor filter. 
In the studies performed using the wavelet 
method, very good performance was obtained 
especially for some minor errors and it was 
observed that the calculation was less than the 
statistical approach. 

Adaptive wavelet transform method has 
been developed in order to increase the 
performance of wavelet method in fabric detect 
control. The adaptive wavelet model provides 
more flexibility compared to orthogonal 
wavelets. The adaptive wavelet method greatly 
improves the rate of energy conversion between 
the detect area and the fabric ground texture 
area can be detected more easily and it can be 
detected more easily. In orthogonal wavelet 
method, error detection performance is limited 
because of faulty region and ground texture is 
more related. 

The Gabor filter is inspired by the 
selective properties of spatial frequency and 
orientation of the visual nerves in living things. 
Two-dimensional Gabor filter is applied 
successfully in machine vision and image 
analysis processes. It is widely used in texture 
determination, texture image segmentation, 
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separation and classification applications. 
Recently, textile fabrics have been used in the 
field of error detection. Two basic Gabor filter 
methods are used in tissue analysis 
applications.Fourier analysis divides the signals 
into sine and cosine waves at different 
frequencies. The Fourier transform results in 
the frequency domain of the signal in the time 
zone. Fourier analysis-based algorithm requires 
less computational time than other spatial 
approaches and provides more parameters for 
error classification. 

 
3. AUTOMATED QUALITY CONTROL 
SYSTEMS  

Especially in the textile industry, the 
automation process must be controlled every 
step in the process of giving the looms to the 
weaving looms starting from the coils in which 
the yarn is wound. In this application, except 
for the developed systems, completely human 
eye control is done. This is not a healthy 
practice. The distracted person ultimately leads 
to problems in the transfer of the yarn to the 
weaving system. Today, technological control 
systems are used to solve this problem. One of 
these systems is image processing technique. 

 
 

Automated quality control systems were 
created using camera systems and image 
analysis routines. However, due to reasons such 
as having a very fast data flow, having too 
many noise effects, having too many error 
classes, changing the error types dynamically 
according to the weaving structure and 
material, having similarities between the error 
classes and adapting to the standard production 
line, cannot be performed automatically. 
 
4. CONCLUSION  

Textile quality is traditionally made by the 
human eye. However, this manual method leads 
to low productivity and high market losses. In 
this study, automatic and online-offline fabric 
control methods are examined. There is no 
perfect method to work on.  

In addition, there are very few automatic 
and real-time systems on the weaving and 
knitting machine. In particular, a real-time and 
automatic error detection system that has 
generality and validity characteristics on 
knitting machines and which informs the 
operator about the error and stops the machine 
has not been developed. All this information 
shows us that there is much work to be done by 
using image processing technology. 
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