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Abstract—Fabric flaws are one of the most significant factors
impacting fabric quality in the textile industry. In the textile
industry, fabric defect identification is a difficult task as the cost of
any fabric is directly dependent on its accuracy and efficiency.
Earlier, manual human efforts were used to detect the flaws which
lead to several limitations such as lack of discipline, human stress
and required a lot of time. Computer Vision applications can solve
this limitation. The paper proposes a new filter selection approach
for detecting fabric flaws in which the Gabor functions are
automatically tuned to match textural information. A new defect
segmentation algorithm is created using the filter selection
method. The Hash function is used on the textures to identify flaws
in patterned textures images in both the horizontal and vertical
orientations, as well as to maintain the user's authentication. By
thresholding the output from the two directions, the region of
flaws in the texture image can be identified. There are three
sections to an algorithm being used. The first section is concerned
with image normalization and correction of non-uniform light in
the input image. The image processing approach, which finds
probable anomalies in the normalized image, is covered in the
second half. Finally, in the third section, the Rol, which is the exact
location of the defect, is identified within the image.

Keyword - Fabric defect detection, Computer Vision, Histogram,
Hash function, Mean Filtering, Segmentation, Thresholding,
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L. INTRODUCTION

Textile industry is concerned with designing, production,
and distribution of fabrics. In this industry, raw materials
mostly used are cotton, wool, synthetic cotton, silk, etc
which are easily available in nature and are also made in
laboratories.

In the current world scenarios, the fabric industry has been
upgraded a lot (in terms of technology). But the main
problem which is still faced by this industry is
manufacturing defects.

These defects are caused due to human mistakes as well as
machine errors, which in return affects a particular
company a lot. This can result in huge losses, batch
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replacement, etc. Due to this many companies and factories
have been shut down since the 1950's.

To solve this particular issue many technologies have been
implemented and also used in today's times. But also
considering the fact that these technologies also lack in
many scenarios. For example, some of the technologies
require humans which also is a part of concern that
humans can also make mistakes and in return it may affect
companies. A machine was introduced to inspect defects in
fabrics which required a human to inspect defects.

Later on, Al and Machine Learning technologies were
introduced to this industry which helped fabric
manufacturing industries to detect defects easily without
any human intervention. But also, these technologies had a
drawback is that these defect recognition scripts were only
capable of detecting defects on white fabric and this system
was of no use for detection on colored and patterned fabric.

The dataset used by these machine Learning scripts is
called TILDA. This dataset was created around the late 19’s.
As this industry has evolved it really needed an upgrade on
the dataset. But right now, there is no good enough dataset
available to replace TILDA. Also said by the industry
experts this dataset is no longer useful. So therefore, a new
dataset is must for better precision.

IL LITERATURE SURVEY

There are no practical implementations on this technology
for the development of rural area people, there are many
different implementations on smaller parts which can be
accustomed into one to create a “Government fund tracking
system for Schemes”.
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fabric  defect
automatic
localization

and
classification.

IIL PROPOSED SYSTEM
A. SYSTEM REQUIREMENTS

These are a few tools and frameworks that you need to
install.

Jupyter Notebook

MatplotLib

Numpy

Scikit Learn

Xampp Server

PHP

B. WORKING

Fabric image feature Extraction

A printed fabric inspection image is transformed into a
grayscale image. To minimize noises and smooth the image,
the converted image is filtered using mean filtering which
takes less time to compute.

Then it will undergo the histogram equalization to increase
the contrast. Hash function will generate two signatures
(row and column) of a test image. They are then subtracted
by the two signatures of a golden template of one repetitive
unit from a reference image. Then, any unusual jump is often
segmented out by thresholding. The average upper bound
and average lower bound for all the rows and columns is the
threshold value. The image is now transformed into a binary
image using this threshold value to check if the image is
faulty or free of defects. A vector of the function is generated
by measuring a number of defect characteristics. This
function vector is then entered into a neural network that
has been previously equipped with a variety of function
vectors to identify the defect.

YOLOv3 continues to use CNN for feature extraction based
on the validity of the technique. To construct the network
structure for feature extraction, YOLOv3 combines YOLOv?2,
darknet-19, and ResNet. The 33% and 11% convolution
layers with greater performance are employed.

Instead of using the pooling layer, the convolution step of
the convolution layer is set to 2. Darknet-53 is the name
given to the feature extraction network since it comprises

53 convolution layers. When comparing the performance of
darknet-53 to that of other ImageNet members, the Top-1
test result is 77.2 percent. Finally, the network is tested
with the samples and the output is finally obtained.

Processing

Fig:1 Block Diagram

Defect

Output Neural Detected

C. Modal Training

We have used YOLO object detector to implement the
feature extraction module and defect localization and
classification module. YOLO uses a Deep Convolutional
Neural Network as the feature extractor.

o State of the art object detector
. - convolutional neural network

D. ALGORITHM

1. Threshold For Noise Removal

This method treats a picture as an array of pixel
values and uses a level set approach to follow the evolution
of iso-intensity contours. The main idea is represented by a
"min/max" speed function of the type F = min(K,0) or
F=max(K,0), where K is the curvature and F is the normal
speed. A switch determines whether the min or max is
used, and it is based on the local average pixel value at any
point.

2. Hash Function
Hash functions were first applied in cryptography to
ensure that files were not corrupted. The MD5
cryptographic hash function is employed to keep the
system secure. Hash functions are used to detect defects in
patterned textures.
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3. Histogram

To improve contrast, the input pictures will be
subjected to histogram equalisation. Histograms can be used
to determine whether noise in pictures has been correctly
eliminated, and 3D Histograms can be used to identify fabric
colour.

4. YOLOV3

A single Convolutional Neural Network underlying
YOLO. The CNN divides an image into regions and then
predicts each region's boundary boxes and probabilities. It
predicts several bounding boxes and probability for each
class at the same time. During training and testing, YOLO
sees the complete image, thus it implicitly encodes
contextual information about classes as well as their
appearance.

5. DarkNET

Darknet is a C and CUDA-based open-source neural
network framework. It's quick to set up and supports both
CPU and GPU computing. It is a quick and highly accurate
framework for real-time object detection (accuracy for
custom trained models is dependent on training data,
epochs, batch size, and other factors) (also can be used for
images).

IV. RESULTS

=
==z
=

Fig.3 Defect types

Dirty Yaers (Tml)

Fig. 2 Defect Types
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Fig.5 Detection results of patterned fabric

V. CONCLUSION

Due to the presence of the fabric flaw, fabric will be sold at
a lesser price and resulting in a significant value loss for the
organisation.At a time, when industries such as textiles are
constantly in need of modernization, it is completely
obvious that the textile sector presence throughout the
high-tech domain of high-performance computing-based
verification is essential, and automated visual system is
more than a requirement.Through this paper we have
presented an appropriate set of features in order to
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address the problem of defect classification.In this paper, we
proposed an adequate set of features to address the problem
of defect categorization.

VL Scope

For a competitive advantage and to create effective
methodologies for defect
classification, quality assurance for fabrics generated from
the production line is critical. The creation of innovative
technologies that could make low-cost, reliable flaw
detection an actuality for the textile industry.

fabric identification and
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