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Abstract- — This paper provides a review of automated fabric
defect detection for patterned fabric. Fabric defect detection is
necessary and essential in automation, as well as in quality
control in the textile manufacturing industry. Human
inspection is not an efficient method because errors may occur
due to human fatigue and fine defects cannot be detected .So
we require automatic fabric defect detection in industry to
improve quality as well as to reduce labour and production
cost. Patterned texture-like fabric is built on a repetitive unit
of a pattern. Regularity is one of the most important features
in many patterned textures. Many traditional approaches such
as gray level co-occurrence matrices, autocorrelation,
traditional image subtraction and hash function are based on
periodicity concept. These approach includes image retrieval,
image synthesis, and defect detection of patterned textures.
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1. INTRODUCTION

In textile industry fabric is made up of cotton or wool
or nylon or polyester or combination of any of these. Defect is
nothing but flaws on the fabric resulted during manufacturing
process. Defects may be because of machine faults, yarn
problems, poor finishing excessive stretching and among
others. Textures can be classified into patterned regular
textures and irregular textures. Nagan et.al. [3] introduced a
regular band method for patterned textures. Regularity
analysis very important feature because it is highly invariant
but perceptually motivated feature. This paper focuses on the
inspection of patterned fabric and produces a survey of various
traditional techniques available. The researchers are finding
difficulty in defect detection of patterned fabric compare to
non-patterned fabric.

The patterned fabric gives an information about
spatial relationship among the pixels than un patterned fabric.

1. TYPES OF FABRIC DEFECTS

There are many kinds of fabric defects. These defects
are caused due to malfunctioning of the machines or machine
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spoils and etc. These defects in fabric reduces the quality of
the product and hence loss in revenues[41].To avoid such
problems automatic fabric inspection is essential and hence
automatic fabric defect detection increases the efficiency of
the product. Automatic inspection is done by finding faults in
fabric using many of the image processing techniques.
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Fig. Defective samples in black star-patterned ,small box
and box patterned fabric.
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1. TEXTURE ANALYSIS TECHNIQUES OF FABRIC
DEFECT INSPECTION METHODS

Regularity of patterned texture is spatial relationship
between pixel intensities and the repeated distance of
repetitive units. Spatial relationship is one pixel in an image
should have dependencies and steady changes with its
neighborhood on patterned structures. Repeated distance of
repetitive unit is measurement that can monitor the pattern
distorts and overlaps within its placement for the construction
of whole image. The regularity is related to periodicity.

3.1 Co-occurrence Matrices:

The co-occurrence matrix method is also known as
the spatial gray-level dependence method and is mainly
designed by Harlick and Sharpio[42]. They have elaborated
the different properties of co-occurrence matrix like entropy,
energy, contrast, inertia, correlation, local homogeneity,
dissimilarity and so on. It is based on repeated occurrences of
different grey level in a texture. Gray level co-occurrence
estimates the properties related to statistics i.e GLCM feature
used for texture characterization. Co-occurrence matrix is
basically a square matrix with elements corresponding to the
relative frequency of occurrence of pairs of gray level values
of pixels separated by certain distance in a given direction.

Conners et al. [21] have used some features of co-
occurrence matrix to identify different kinds of defects in
wood. Rosler [26] has also developed a system using co
occurrence matrix features, which can maintain 95% of the
defects as small as Imm in size. To derive maximum texture
information using co-occurrence matrix, the parameter values
should be equal in orientation of the fabric pattern and
distance should be equal to the pattern period [28]. The
number of gray levels is usually reduced to minimize the size
of the co occurrence matrix.

3.2 Auto Correlation:

Auto-correlation is a correlation between an image
and its translated image. It gives information about repeated
distance of repetitive unit in patterned texture.In defect free
Fabric, no difference between gray values of the pixels and
gray level in texture primitive[43]. In defective fabric
difference in both intensity and geometrical defects. There is
strike change in gray values of the pixels compare to defect
free fabric. Cheterikov et.al. [9][10] defined contrast function
between a polar representation of autocorrelation for an input
image. Auto correlation merasures regularity, fitness,
coarseness of texture along with dimension of a repetitive unit.
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3.3 Traditional Image Subtraction(TIS):

One of the previous method for patterned fabric
inspection is traditional image subtraction (TIS) method. In
this method entire image of the test circuit board is
subtracted from the perfect master image of the same type of
circuit board. Chin and Harlow [11] used an exclusive-OR
(XOR) operation for image subtraction in printed circuit
boards (PCBs). It involves the subtraction of an entire image
of the test circuit board from a reference image of the same
type of circuit board. This method is based on repeat distance
of a repetitive unit as well as the periodicity in patterned
textures. Later, Tao et al. [33] and Sandy et al.[12] used same
technique [34] on lace, which is kind of patterned fabric with
fine and complex thread patterns. In TIS method First
partitioning the input test image is done, then converting the
gray level image to a binary image. Finally, XOR operation
between the reference image (also called the golden image)
and the test image is done. In TIS method Easy to choose the
size of Golden Image with shortest time complexity as well as
able to outline defective region after detection.

3.4 Hash Function:

Hash functions are one way functions, often used in
cryptography to ensure the integrity of files by creating a
binary signature specific to that file [13][14]. Hash function
generates one dimensional signatures of an image. The
resultant signature is compared with image having golden
template or the image with repeating definite patterns, and
with the texture itself. Baykal et al. [13], [14] used specially
designed hash functions to generate signature values for each
horizontal line of the image, resulting one dimensional
signature waveforms for textures. Signatures have been used
to preprocess image and approximate the location of the
defects. Koshimizu [43] first used horizontal and vertical pixel
sum values to extract approximate locations of regions
containing defects. Hash function is time-saving due to 1D
approach though it is sensitive to noise.

3.5 Near Infrared (NIR) Imagining Method:

The NIR method [15] is a hardware approach to
utilizing near-infrared (NIR) illumination instead of the
traditional visible (VIS) light source for patterned fabric defect
detection. The defects are usually undistinguishable in the
usual VIS image. Millan and Escofet [15] defines the basic
patterned fabric structure as low energy structure signal where
a different design like squares, circles are high energy signal.
The high energy signal usually contains noises, so difficult to
detect the defect. NIR illumination transforms the input image
into a new NIR image that reduces the high energy signal.

Www.ijsart.com



1JSART - Volume 2 Issue 12 -DECEMBER 2016

Then, by thresholding, the defects like holes and broken ends
can be detected. In NIR image contrast reduction of the
superstructure signal(bands, square) helps in fabric inspection
and defect segmentation in basic structure.

3.6 Image decomposition

In image decomposition [45] decomposed fabric
image into cartoon structure as defective object and texture
structure as repeated patterns. The image decomposition is
optimized by finding the correlation between a given defect
free fabric image and the texture structure of a testing image.
A defective fabric image is the superposition of defective
objects (cartoon structure) and patterned fabric (texture
structure). The total variation and semi-norm in negative
Sobolev space to regularize cartoon and texture structures,
respectively.

IV. REVIEW OF APPROACHES WITH PERIODICITY
4.1 Golden Image Subtraction (GIS) method

The golden image subtraction (GIS) method [16] is
designed for detecting defects of patterned fabrics and the
WGIS is an improved version of GIS. A golden image can
contain several repetitive units taken from a defect-free image.
The golden image used in GIS, performing like a convolution
filter on the test image, and it is not a static comparison
between the golden template and the test image. The GIS
method can highlight the defective region after thresholding
on the image of energies of GIS for every input image. The
GIS method is shift-invariant method and it is easy to choose
the size of Golden Image with Shortest time complexity. GIS
method can able to outline defective region after detection

4.2 Bollinger Bands (BB) Method:

Bollinger bands are calculated on the basis of
standard deviation and originally used financial technical
analysis to indicate oversold or overbought for stock. BB
method is an efficient, fast and shift-invariant approach which
can segment out the defective region in patterned texture. The
patterned rows or columns generate periodic upper and lower
band. For any defect, there is a break in periodicity in the
pattern. For any change in the pattern there is a remarkable
change in the upper and lower band. Ngan and Pang[18]
extended Bollinger bands from one dimensional to two
dimensional. Good results are obtained use of an appropriate
bandwidth and period length. The upper and lower Bollinger
bands can accentuate the defective information after
calculation and attenuates the background information of
patterned fabric. BB is built on the concept of moving average
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and standard deviation in which defects can be shown clearly
in the final image and it is also applicable in on-loom
machine.

4.3 Regular Band(RB) Method

The Regular Bands method is based on the idea of
periodicity. A repetitive unit is the fundamental component of
a patterned texture, which can be broadly viewed as either
one-dimensional (e.g., periodic signal) or two-dimensional
(e.g., patterned image). For example, in an one-dimensional
view, applying an appropriate transformation to the defect-free
region of a periodic signal can result in its explicit expression
as an intuitive periodicity, which is defined as a new kind of
regularity of the patterned texture. This transformation is
constructed by using the structural characteristics of the
repetitive unit of any patterned texture. The structural
characteristic is obtained by using the repetitive unit as a
convolution filter sliding on the test signal. The numerical
values of an defective region would exceed the normal range
of the signal. Therefore, by designing a suitable
transformation, any numerical values of the abnormal part is
significant enough to be segmented out using thresholding and
the shape of any defective region can be outlined.In this
method, defect is detected on the basis of regularity approach.
In method signal generation for each vertical and horizontal
line of the defect free region. If any defect is there then there
isan irregularity of the signal. In this method moving average
and standard deviation method is used.

V. CONCLUSION

The review of fabric defect detection methods is
useful in defect detection of patterned fabric. The core ideas
along with strengths are mentioned. Due to lack of uniformity
in the image database, performance evaluation and nature of
the intended application is not prudent to explicitly declare the
best available method for fabric defect detection. Therefore
the effective performance evaluation requires careful selection
of data sets along with its clear definition of scope.
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