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Abstract  
In this era, usage of fabric is very popular among people. It is not only used by human for clothing but also used for curtains, pillow skin 
and many more. In relation to that, the demand of fabric is rising from day to day. The problem is, customers always complain about the 
quality of the fabric as it has so many defect and the defected fabric should not be sold. This project aims to create a fabric defect 
detection prototype that can detect the defect on fabric based on colour. The method used in this system were using Arduino and colour 
sensor that is able to detect defection on a fabric. The defects are holes or colour defects presents on the inspected fabric. As a result, if 
any defect been found, the conveyor will stop and the buzzer and LED will turn on to notify the worker in charge to remove the damaged 
fabric from production line. Then, liquid-crystals display (LCD) will simultaneously display the type of defect that has been found either 
hole or colour defect or both. This project can help to reduce the loss of fabric production industries. As conclusion, this project will help 
the company to maintain their quality of the production by reducing the chances of defected fabric from get into market. 
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INTRODUCTION 
Fabric is a material that is used by everyone all over the world to 
make shirts, pants, curtains and many more. As to maintain the 
quality in the textile industry, defect detection plays and 
essential role in order to maintain the quality of the production 
(Sharda P. Jadhav, 2014). Before advanced technology came, 
most of the industries in Malaysia used conventional way in 
finding the defect by using human efforts which is not cost 
effective (Hoseini et al, 2013). Furthermore, this way is not 
practical anymore to company who are dealing with a lot of 
production of fabric.  
 
There are a few types of fabric detection machine available in 
industries today. They already have a lot of types of machine 
which assign to find the defect on fabric which has their own 
method, characteristics, strengths and weaknesses (Ngan et al, 
2011). All of it was created based on the application required for 
any defect finder on fabric such as on the colour and hole. A 
fabric defect detection machine is very practical and economical 
process which it can find the defect located on the fabric that 
move along the conveyor.  
 
Compare to other fabric imperfection discovery machine, they 
utilize image processing. The model fabric deformity 
identification prototype in view color code using color sensor has 
its own particular superiority. This model is much cheaper than 
utilizing the image processing but still the outcome is the same 
class as each other. 
 
PROBLEM STATEMENT 
Human eyes are limited in checking any defect of fabric 
production in larger quantity. It became harder when the fabric 
is on the moving conveyor with larger quantity.  
 
According to Li P. et al (2015), although with low efficiency, poor 
accuracy, high missing rate and human factors, human vision 
inspection has occupied the dominant position in practical 
production, which will no longer meets the need of modern 
textile industry. For a long time, the fabric defects inspection 

process is still carried out with human visual inspection, and 
thus, insufficient and costly (Mahajan P.M. et al, 2009). 
 
Detection and classification of defects is time consuming and 
tiring. (H.İ. Çelik et al, 2014).Since there are too many defects has 
been overlooked by the worker, it caused a lot of rejected fabric 
which led to company loss. The company’s reputation and quality 
of product can also be compromised. 
 
Many attempts are made to replace the traditional human 
inspection by automated visual systems. The automated visual 
inspection system employs camera system and image-processing 
routines (H.İ. Çelik et al, 2014). Fabric defect detection machines 
nowadays using image processing techniques as it can detect 
more defect, but it is costly.  
 
Thus, this study aims to develop a prototype of fabric defect 
detection machine that can detect the defect based on colour 
code by using colour sensor with microcontroller. 
 
RESEARCH METHODS 
The methods start with hardware development which consist of 
making the conveyor, complete the circuit diagram and design 
the whole system. Next is software development, where 
complete coding for Arduino are needed and also we need to 
construct GUI for the system using the LCD display and Microsoft 
Visual Basic. After both software and hardware development is 
completed, it continues with the system testing. 
 
A. Hardware Development 
Overview of the process are given in the Figure 01. The sensor 
acts as the input for Arduino to execute the defect detection 
process. Fabric defect detection process in this project are based 
on the colour. The fabric that flow along the conveyor will be 
inspect by the colour sensor that has been set. Then, input signal 
determined by the sensor will be processed and converted into 
voltage value, different colour will give different voltage value. 
This value was transferred to Arduino board for defect detection 
process.  
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Figure 1. Project Overview 

 
If a hole are detected on the fabric, a black colour code will show 
at the system. The motor that control the conveyor movement 

will stop, the defected notification will display on the LCD and 
will trigger alarm on buzzer and LED. After that, the flow 
continue to detect a defect on any abnormal colour. If the defect 
is found, it will stop the conveyor movement, display the 
notification on the LCD and trigger alarm to buzz again. Lastly, 
the flow goes to last decision which is “button press”. If the 
decision is “yes”, the system will rerun the motor and reset the 
alarm and the system will start all over again from the beginning. 
If the decision is “no” then the whole system come to its end and 
the process has completed. The defect detection process 
summarized in Figure 02 is repeated for each fabric image frame. 

 

 
Figure 2. Flowchart of defect detection 

 
Circuit Diagram 
Figure 03 shows all the components that involve in this project 
and how the connection is done. The circuit is much easier to 
understand the mechanism and for troubleshooting purpose.  
 
The circuit diagram is used to show how the connection from end 
to end point are made between each component so that it will 
have the complete circuit. The components are: 

 
1. Colour sensor  
2. Arduino Uno R3 
3. LCD Display 16x2 
4. Buzzer  
5. Power supply 12v 
6. Switch push button 
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Figure 3. Circuit diagram 

 
B. Software Development 
All programming has been done in Arduino IDE. The language 
used in the software is basically based on C++ language. IDE is 
refers to Integrated Development Environment or also called 
Arduino Software. The example of the IDE interface which 
contain the command and language is shown in the Figure 04. 
 

 
Figure 4. IDE interface 

 
Programs key in using Arduino Software (IDE) are called 
sketches. These sketches are written in the text editor (Figure 
05) and are saved with the file extension .ino. The text editor is a 
type of program that use to edit plain text files. It is sometimes 

known as notepad. It is also come with operating systems and 
software development packages and can be used to change 
configuration files, documentation files and programming 
language source code. 
 

 
Figure 5. Text editor interface 

 
Microsoft Visual Basic software, Visual Basic (VB) is a 
programming environment from Microsoft in which a 
programmer uses a graphical user interface (GUI) to choose and 
modify preselected sections of code written in the basic 
programming language. It is used to store and monitor the data 
collected from the system. 
 

 
Figure 6. Microsoft Visual Basic interface 

 
FINDINGS 
A. Hardware set up 
The hardware setup is consist of power supply, conveyor, motor, 
color sensor, LCD display, motor driver, arduino, buzzer and 
push button as shown in Figure 07. 
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Figure 7. Prototype 

 
The main components in this prototype is the conveyor, Figure 
08 as they assign to move the sample of inspection. The conveyor 
mechanism cannot work if any of the component are 
malfunction.  
 
The speed of the conveyor is controlling directly by the system. 
The conveyor is made up from four rollers in order to make the 
conveyor firm and strong. The conveyor belt is made up of 
rubber. This is because it is effective to make the belt stays on the 
roller and to prevent it from slipping. 
 

 
Figure 8. Conveyor 

 
LCD display is used as the second GUI which directly used by the 
operator that work with the prototype. When a defected item has 
been found, the operator must take action to remove it and start 
to move the conveyor again. The LCD will display the type of 
mode that are chosen for the inspection. 

 

 
Figure 9. LCD display: mode 

 
Figure 09 shows the command that displayed by LCD. There are 
three types of modes that are set in this project which is green, 
red and blue mode. If there is any defect being found, the LCD 
will display the type of defect that being detected by the system. 
There are two types of defect that will display by LCD which is 
holes and color defect, Figure 10.  
 

 
Figure 10. LCD display: type of defect 
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B. Software set up 
 

 
Figure 11. Arduino IDE codes 

 
Arduino IDE is used to store all the command that works for the 
whole project. It is also the part where all the range value for 
colour being set, Figure 11.  
 
Microsoft visual basic is used as a main GUI where it can give a 
direct command of changing the mode, reset data, start and stop 
the detection process. It also use to store all the data onto the 
sample that has been going through the inspection. So the 
operator can always look back at the previous data as it is store 
in the visual basic as it is real time data collector for future 
quality improvement, Figure 12.  
 

 
Figure 12. Microsoft visual basic codes 

 
C.  Result Analysis 
Experiment result: Red mode 
Once the mode has selected and run, it will display mode red on 
the LCD (Figure 13) and display run mode on Visual Basic 
(Figure 14) where the counter on LCD shows NR for normal red 
and DR means defected red. The result that collected from the 

experiment was 15 sample of normal red and 5 sample were 
defected red. Both of the data will display in both LCD display 
and Visual Basic.  
 

 
Figure 13. Result on LCD 

 

 
Figure 14. Result Visual Basic 

 
For green and blue mode, it has the same concept as the red 
mode, once the mode has selected and run, it will display mode 
green or blue on the LCD and display run mode (green or blue 
color) on Visual Basic. 
 
Here comes the most crucial step for your research publication. 
Ensure the drafted journal is critically reviewed by your peers or 
any subject matter experts. Always try to get maximum review 
comments even if you are well confident about your paper. 
 
CONCLUSION 
Fabric defects detection project can be used and implement on 
real industries because it helps us to enhance the inspection on 
fabric and benefit all the people out there. Furthermore, this 
fabric defect detection can reduce the manpower by using 
automated detection which can avoid the defected fabric from 
going into market and enable to store the information on 
defected fabric for future quality improvement to the production. 
 
REFERENCES 
1. Li P., Zhao Z., Zhang L., Zhang H., Jing J. (2015) The Real-

Time Vision System for Fabric Defect Detection with 
Combined Approach. In: Zhang YJ. (eds) Image and 



FABRIC DEFECT DETECTION FOR TEXTILE INDUSTRY: A PROTOTYPE 
 

            Journal of critical reviews                110 

 

Graphics. ICIG 2015. Lecture Notes in Computer Science, vol 
9219. Springer, Cham. 

2. H.İ. Çelik, L.C. Dülger & M. Topalbekiroğlu (2014) 
Development of a machine vision system: real-time fabric 
defect detection and classification with neural networks, 
The Journal of The Textile Institute, 105:6, 575-585 

3. Gajanan, G. K., & A, B. V. (2014). Fabric Defect Detection 
with Thresholding and Morphological based Segmentation 
Methods and Classification Using Neural Network, (1), 28–
35. 

4. Hoseini, E., Farhadi, F., & Tajeripour, F. (2013). Fabric 
Defect Detection Using Auto-Correlation Function. 
International Journal of Computer Theory andEngineering, 
5(1), 114–117. 
https://doi.org/10.7763/IJCTE.2013.V5.658. 

5. Kunhimohammed, C. K., K, M. S. K., Sahna, S., Gokul, M. S., & 
Abdulla, S. U. (2015). Automatic Color Sorting Machine 
Using TCS230 Color Sensor And PIC Microcontroller, 2(2), 
33–38. 

6. Li, Y., Ai, J., & Sun, C. (2013). Online fabric defect inspection 
using smart visual sensors. Sensors (Switzerland), 13(4), 
4659–4673. https://doi.org/10.3390/s130404659. 

7. Mahure, J., & Y.C.Kulkarni. (2013). Fabrics Fault Processing 
Using Image Processing Technique in MATLAB. 
International Journal of Computer Science and Technology, 
4(2), 592–596. 

8. Nasira, G. M., & Banumathi, P. (2014). Automatic Defect 
Detection Algorithm for Woven. International Journal of 
Innovative Research in Computer and Communication 
Engineering, 2(1), 2620–2624. 

9. Ngan, H. Y. T., Pang, G. K. H., & Yung, N. H. C. (2011). 
Automated fabric defect detection-A review. Image and 
Vision Computing, 29(7), 442–458. 
https://doi.org/10.1016/j.imavis.2011.02.002. 

10. Patel, J., Jain, M., & Dutta, P. (2013a). Detection of Faults 
Using Digital Image Processing Technique. Asian Journal of 
Engineering and Applied Technology, 2(1), 36–39. 

11. Patel, J., Jain, M., & Dutta, P. (2013b). Location of Defects 
Fabrics Using Feature Extraction Technique. International 
Journal of Research Management. ISSN 22495908, 5(3), 218–
223. 

12. Patel, M., Patel, N., & Nirmit, S. (2010). Introduction To New 
Features Of Visual Basic 2010, (Ii) 

13. Qiaoyi, L., Yanling, X., Wenlong, Y., Junsheng, H., & Huan, L. 
(2014). Study on Color Analyzer based on the Multiplexing 
of TCS3200 Color Sensor and Microcontroller, 7(5), 167–
174 

14. Sharda P. Jadhav, P. M. S. B. (2014). Fabric Defect Detection 
by using Neural Network technique. International Journal of 
Engineering Research and Development, 10(12), 66–72. 
Retrieved from http://ijerd.com/paper/vol10-
issue12/Version_1/I10126672.pdf 

15. Shen, L. I. M. J. I. E., & Hassan, I. (2015). Approach and 
Methodology, 71–81. 

16. Sheth, S., Kher, R., Shah, R., Dudhat, P., & Jani, P. (2010). 
vision Automatic Sorting System Using Machine vision, 
(November 2016). 
https://doi.org/10.13140/2.1.1432.1448 

17. Singh, U., Moitra, T., Dubey, N., & Patil, M. V. (2015). 
Automated Fabric Defect Detection Using Matlab. 
International Journal of Advanced Research in Computer 
Engineering & Science, 3(6), 294–299 

18. Vyas, P., & Kakhani, M. (2015). Fabric fault processing using 
image processing techniques, 2(2), 29–31. Retrieved from 
http://www.allsubjectjournal.com/archives/2015/vol2issu
e2/PartA/150.1.pdf 

19. P. Banumathi and Dr. G. M. Nasira, Fabric Inspection System 
using Artificial Neural Networks, International Journal of 
Computer Engineering Science (IJCES),Vol.2, Issue 5, May 
2012. 

20. Jagrati Patel, Meghna Jain, Papiya Dutta, Detection and 
Location of Defects in Fabrics Using Feature Extraction 
Technique, International Journal of Emerging Trends in 
Engineering and Development Issue 3, Vol.5, September 
2013. 

21. Utkarsha Singh, Teesta Moitry, Neha Dubey, Mrs M.V. Patil, 
Automated Fabric Defect Detection Using 
MATLAB,International Journal of Advanced Technology in 
Engineering and Science,Vol.3, Issue 6, June 2015. 

22. Papiya Dutta, Jagrati Patel, Meghna Jain, Fault Detection 
Using Graph Based Segmentation,International Journal of 
Advanced Research in Computer Engineering & Technology 
(IJARCET),Vol. 2, Issue 11, November 2013.  

23. Dr. G. M. Nasira, P.Bannumathi, Automatic Defect Detection 
Algorithm for WovenFabric using Artificial Neural Network 
Techniques,International Journal of Innovative Research in 
Computer and Communication Engineering, Vol. 2, Issue 1, 
January 2014 

24. Gaidhani Kavita Gajanan and Badadhe Vibhawari, Fabric 
Defect Detection with Thresholding and Morphological 
based Segmentation Methods and Classification Using 
Neural Network, International Journal of Advance Electrical 
and Electronics Engineering (IJAEEE), 2014. 

25. Sheetal Thorave and Prof. M.S. Biradar, New Technology for 
Fabric Defect Detection Based on K-means Algorithm, IOSR 
Journal of Engineering (IOSRJEN) Vol. 04, Issue 03, March. 
2014. 

26. Dr. R.S. Sabeenian and M.E. Paramasivam, Defect detection 
and Identification in Textile Fabrics using Multi Resolution 
Combined Statistical and spatial Frequency Method, IEEE 
2nd International Advance Computing Conference, 2010.  

27. Mrs. P. Banumathi and Ms. T.S. Ushanandhini, Image 
Processing and Artificial Neural Network techniques in 
Identifying Defects of Textile Products,International journal 
of modern trends in Engineering and research, 2015. 

28. Haiqin Zuo, Yujie Wang, Xuezhi Yang, Xin Wang, Fabric 
Defect Detection Based on Texture Enhancement, 5th 
International Congress on Image and Signal Processing 
(CISP ), 2012. 

29. Jing Sun and Zhiyu Zhou, Fabric Defect Detection Based on 
Computer Vision, College of Information and Electronics, 
Zhejiang Sci-Tech University, Hangzhou, China, 2011. 

30. A. Serdaroglu, A. Ertuzunand A. Ercil, Defect Detection in 
Textile Fabric Images Using Wavelet Transforms and 
Independent Component Analysis,Bogazici University, 
Turkey 2006. 

31. Srinadhunnava, Kirankumarjettiand, MVSS Nagendranath, 
Fabric Defect Detection Using Image Analysis, International 
Journal For Development of Computer Science & 
Technology (IJDCST), Vol. 1, Issue 01, January 2013. 

32. Gaidhani Kavita Gajanan, Review of Defect Detection and 
Classification Methods for Fabric,International Journal of 
Scientific & Engineering Research, Vol. 5, Issue 3, March 
2014. 

33. B.Karunamoorthy, Dr. D. Somasundareswari, and S.P.Sethu, 
Automated Patterned Fabric Fault Detection Using Image 
Processing Technique in MATLAB,International Journal of 
Advanced Research in Computer Engineering & Technology 
(IJARCET) Vol. 4 Issue 01, January 2015 

34. Prof. P. Y. Kumbhar, Tejaswini Mathpati, Rohini Kamaraddi 
and Namrata Kshirsagar, Textile Fabric Defects Detection 
and SortingUsing Image Processing, International Journal 
for Research in Emerging Science and Technology , Vol.3, 
Issue 3, march 2016. 

35. Priyanka Vyas, Manish Kakhani, Fabric defect inspection 
system using neural network, International Journal of 
Multidisciplinary Research and Development,Vol. 2, Issue 4, 
April 2015. 

36. K.V.Naveen Kumar and U.S.Ragupathy,An Intelligent 
Scheme for Fault Detection in Textile Web 

https://doi.org/10.3390/s130404659
http://ijerd.com/paper/vol10-issue12/Version_1/I10126672.pdf
http://ijerd.com/paper/vol10-issue12/Version_1/I10126672.pdf
https://doi.org/10.13140/2.1.1432.1448
http://www.allsubjectjournal.com/archives/2015/vol2issue2/PartA/150.1.pdf
http://www.allsubjectjournal.com/archives/2015/vol2issue2/PartA/150.1.pdf


FABRIC DEFECT DETECTION FOR TEXTILE INDUSTRY: A PROTOTYPE 
 

            Journal of critical reviews                111 

 

Materials,International Journal of Computer Applications 
May 2012. 

37. Dr.R.S.Sabeenian ,M.E.Paramasivam and P.M.Dinesh, 
Detection and Location of Defects in Handloom Cottage Silk 
Fabrics usinMRMRFM& MRCSF, international Journal of 
Technology And Engineering System(IJTES), March 2011  

38. Tamnun E Mursalin, FajranaZebinEishita and Ahmed 
Ridwanul Islam, Fabric Defect Inspection System Using 
Neural Network and Microcontroller,Journal of Theoretical 
and Applied Information, 2008. 

 
AUTHORS 
First Author – Wan Najat Wan Azman, MSc Mathematics, 
Universiti Kuala Lumpur, Malaysia Institute of Industrial 
Technology, Johor, Malaysia, wannajat@unikl.edu.my. 
 
Second Author – Muhamad Haziq Shaharin, BEng. 
Instrumentation and Control, Universiti Kuala Lumpur, Malaysia 
Institute of Industrial Technology, Johor, Malaysia 
 
Third Author – Zirawani Baharum, PhD Computer Science, 
Universiti Kuala Lumpur, Malaysia Institute of Industrial 
Technology, Johor, Malaysia, zirawani@unikl.edu.my. 
 
Correspondence Author – Ernie Mazuin bin Mohd Yusof, MSc 
Computer Science, Universiti Kuala Lumpur, Malaysia Institute of 
Industrial Technology, Johor, Malaysia, 
erniemazuin@unikl.edu.my.  


	FABRIC DEFECT DETECTION FOR TEXTILE INDUSTRY: A PROTOTYPE
	Najat, W1, Muhammad Haziq Shaharin2, Zirawani, B.3, Ernie, M.M.Y4*

	INTRODUCTION
	PROBLEM STATEMENT
	RESEARCH METHODS
	FINDINGS
	CONCLUSION
	REFERENCES
	AUTHORS

