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Abstract - The textile industry faces significant challenges
in maintaining high-quality standards due to frequent
occurrences of fabric defects. Traditional manual inspection
methods are often inefficient and error-prone. This project
presents an automated solution using artificial neural
networks (ANN) to identify and classify fabric defects. By
leveraging the ZJU Leaper Fabric Dataset, this study utilizes
image preprocessing, model training, and performance
evaluation to develop a robust ANN-based defect detection
system. The outcomes demonstrate the ANN's efficacy,
achieving notable performance metrics and offering
substantial improvements over manual and existing
automated methods. This research contributes to efficient
quality control in textile manufacturing .The textile industry
faces significant challenges in maintaining high-quality
standards due to frequent occurrences of fabric defects.
Traditional manual inspection methods are often inefficient
and error-prone. This project presents an automated solution
using artificial neural networks (ANN) to identify and classify
fabric defects. By leveraging the ZJU-Leaper Fabric Dataset,
this study utilizes image preprocessing, model training, and
performance evaluation to develop a robust ANN-based defect
detection system. The outcomes demonstrate the ANN's
efficacy, achieving notable performance metrics and offering
substantial improvements over manual and existing
automated methods. This research contributes to efficient
quality control in textile manufacturing.
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1.INTRODUCTION

The textile industry, especially in countries like India, faces
considerable challenges in maintaining product quality due to
frequent occurrences of fabric defects. These defects not only
impact the aesthetic and functional value of textile products but
also lead to financial losses and a tarnished reputation among

manufacturers. Traditional quality inspection methods, often
manual, have significant drawbacks: they are time consuming,
prone to human error, and inconsistent in maintaining quality
standards at scale.

In recent years, the integration of artificial neural networks
(ANNs) into fabric defect analysis has shown promising
advancements in the automation of this inspection process. By
leveraging ANN technology, this project aims to build a highly
accurate, scalable defect detection system.

The textile industry is a major contributor to the global economy
but faces constant challenges in ensuring consistent product
quality. Fabric defects, which can range from minor
inconsistencies to major structural flaws, often disrupt
manufacturing processes and lead to losses in both revenue and
customer trust. Traditional inspection methods rely on manual
examination, which is labor-intensive, time-consuming, and
prone to human error. As consumer demand for high-quality
textiles rises, the limitations of manual quality control have
highlighted the need for advanced, automated solutions.

This project proposes an innovative approach to fabric defect
detection using artificial neural networks (ANNs). ANNs, with
their ability to learn from complex patterns and 7 vast data, can
improve defect detection accuracy, speed, and consistency over
manual methods. By utilizing the ZJU-Leaper

This project aims to develop an ANN-based system for defect
detection in textiles that leverages image processing techniques
to analyze fabric images effectively. By training the model on a
comprehensive dataset of defective and non-defective textiles,
the system will strive to achieve high accuracy in defect
identification. This solution not only aims to improve quality
control in textile production but also seeks to enhance overall
operational efficiency, reducing the reliance on manual
inspections and minimizing waste. Ultimately, the goal is to
contribute to the textile industry's evolution towards smarter
manufacturing practices, ensuring that high-quality products
reach consumers while maintaining competitiveness in the
market.
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2.PROPOSED SOLUTION

The proposed solution for the "Defect Detection in
Textiles Using ANN" project involves developing a robust
system that leverages Artificial Neural Networks (ANN) to
automatically identify defects in textile images. This
solution will feature an ANN model tailored for image
recognition tasks, trained on a diverse dataset of textile
images to recognize patterns associated with various defects.
Image preprocessing techniques such as resizing,
normalization, and data augmentation will be applied to
enhance the model's performance and robustness. The
integration of advanced computer vision 10 algorithms will
allow the system to extract relevant features from textile
images, improving defect detection accuracy. The system
will also be designed for real-time or near-real-time
operation, enabling immediate feedback during the
manufacturing process to facilitate timely quality control
and minimize waste. Additionally, a user friendly interface
will be developed to allow operators to easily upload
images, review detection results, and generate reports.

2.1. PROBLEMOVERVIEWANDMOTIVATION

The textile industry faces significant challenges in
maintaining high-quality standards due to frequent fabric
defects. Traditional manual inspection is inefficient and error-
prone, leading to inconsistencies and missed flaws. This

project presents an automated solution using Artificial Neural
Networks (ANNs) to identify and classify fabric defects. By
utilizing the ZJU-Leaper Fabric Dataset, the study applies
image preprocessing, model training, and performance
evaluation to develop an effective ANN-based detection system.
The results show that the ANN outperforms manual and
existing automated methods, offering significant improvements
in quality control and efficiency in textile manufacturing.

3.DATACOLLECTION AND PREPROCESSING

For this project, the ZJU-Leaper Fabric Dataset is used,
which contains a variety of fabric images, each labeled with
different types of defects. This dataset is widely recognized
for its use in fabric defect detection and includes images of
both defective and defect-free fabric, covering a range of
fabric patterns and defect types, such as stains, holes, and
missing threads. The dataset provides a sufficient number of
images for training and testing the ANN model.

Preprocessing
1. Image Resizing: All images are resized to a uniform

dimension to ensure consistency in input size for the
ANN model. This step is crucial for reducing
computational load and ensuring the model processes
images efficiently.

2. Grayscale Conversion: To simplify the analysis and
reduce the complexity of the model, color images are
converted to grayscale. This eliminates unnecessary
color information while retaining essential texture and
pattern details that are important for defect detection.

3. Normalization: The pixel values of the images are
normalized to a range between 0 and 1 to help
improve the stability and performance of the neural
network during training. This step ensures faster
convergence and avoids issues caused by large input
values.

4. Data Augmentation: To increase the diversity of the
training dataset and prevent overfitting, data
augmentation techniques such as random rotations,
flips, and slight shifts are applied. This helps the
model generalize better by learning from variations in
the fabric images.

5. Splitting the Data: The dataset is split into training,
validation, and test sets. Typically, 70-80% of the data
is used for training, while the remaining portion is
divided between validation (for tuning
hyperparameters) and testing (for evaluating the
model’s performance).
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4. SAFETY AND COMPLIANCE

1. Data Privacy: Using the publicly available ZJU-
Leaper Fabric Dataset, ensuring no sensitive
information is used.

2. Industry Standards: Aligning with textile
industry quality control standards to improve
defect detection consistency.

3. Workplace Safety: Reducing manual inspection to
minimize worker involvement in hazardous tasks.

4. Ethical AI Use: Following ethical AI practices,
ensuring transparency, and avoiding bias in the
defect detection process.

5. USER EXPERIENCE DESIGN

The user experience design of the fabric defect
detection system focuses on simplicity and efficiency. It
features an intuitive interface where users can easily
upload fabric images and receive real-time feedback.
Detected defects are clearly highlighted, with
classifications displayed for easy interpretation.
Performance metrics, such as accuracy and processing
time, are shown to assess system effectiveness.
Additionally, the system offers customizable settings for
adjusting parameters like image size and defect sensitivity,
allowing flexibility for different production environments.
This design ensures ease of use, enhancing overall
efficiency in textile manufacturing

6. SCALABILITY AND EFFICIENCY

Scalability: The system can easily handle increasing
volumes of fabric images by incorporating more powerful
hardware or optimizing the model for cloud-based
deployment. As production lines grow, the system can
process larger datasets without compromising
performance, ensuring it remains effective in high-
demand environments.

Efficiency: The use of Artificial Neural Networks
ensures fast, automated defect detection with minimal
processing time. Image preprocessing techniques, like
resizing and normalization, streamline the input process,
enabling real-time analysis. The system's performance can
be further optimized through model fine-tuning and
hardware acceleration, ensuring high accuracy and quick
results in large-scale textile manufacturing.



7.CONCLUSION

In this project, we developed an automated fabric
defect detection system using Artificial Neural Networks
(ANN), addressing the critical need for quality control in
the textile industry. Traditional manual inspection
methods, often prone to errors and inconsistencies, were
replaced with an AI-driven approach that offers increased
accuracy, efficiency, and repeatability. By utilizing the
ZJU-Leaper Fabric Dataset, our model was trained to
effectively identify various fabric defects, demonstrating
impressive performance metrics and a robust ability to
generalize across different defect types. The results clearly
indicate that the ANN model outperforms manual
inspection in both speed and accuracy, offering a viable
solution for textile manufacturers aiming to enhance
quality control and reduce production losses.

Additionally, developing a user-friendly interface would
make the system more accessible for operational use, and
incorporating IoT capabilities could provide an automated
response system, streamlining defect management on the
production floor. Optimizing model cost and performance
would allow for broader industry adoption, particularly
among smaller textile manufacturers, thus supporting
quality control across different segments of the industry.
With these advancements, the solution could 49 transform
textile quality control processes, offering a scalable,
efficient, and high performing approach to defect
detection.

8.REFERENCES

 Smith, A., & Jones, B. (2021). Application of
Artificial Neural Networks in Textile Defect
Detection. Journal of Textile Engineering, 47(2),
125-138.

 Kumar, R., & Gupta, S. (2019). Machine Learning
Approaches for Defect Detection in Textiles: A
Survey. International Journal of Advanced
Computer Science and Applications, 10(5), 120-
130.

 Liu, H., & Zhang, W. (2022). Exploring the ZJU-
Leaper Fabric Dataset for Automated Textile
Inspection Using Deep Learning. Pattern
Recognition Letters, 150, 200-212

Wang, X., & Chen, Y. (2020). Image-Based Defect
Detection for Quality Control in Fabric Production
Using Convolutional Neural Networks. Journal of
Manufacturing Processes, 57, 345-356.


	Abstract - The textile industry faces significant 
	1.INTRODUCTION
	2.PROPOSED SOLUTION
	2.1.PROBLEM OVERVIEW AND MOTIVATION
	3.DATA COLLECTION AND PREPROCESSING
	4.SAFETY AND COMPLIANCE
	5.USER EXPERIENCE DESIGN
	6.SCALABILITY AND EFFICIENCY
	7.CONCLUSION
	8.REFERENCES

