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ABSTRACT:
This paper describes a Computer based fabric inspection system. The method
described in this paper is a quick and accurate approach to automatic defect detection and
is capable of identifying defects such as lines, tears, and spots. The purpose of this work is
to develop a computerized system using image processing is capable of identifying
defects in fabrics.
The production of first quality fabric is the foremost goal of the modern
textile industry . First quality fabric is totally free of major defects and virtually free
of minor structural or surface defects. Second quality fabric, which may contain a
few major defects and/or several minor structural or surface defects represents a loss
in revenue for a manufacturer since the product will put on the market for only 45%65% the price of first quality fabric
The proposed method to automate defect detection involves Fourier analysis
(Fast Fourier transform) to compare the power spectrum plot of an image containing a
defect with that of a defect free image. This comparison focuses on shifts in the
normalized intensity between one plot and the other, which could signify the presence of a
defect.
1.1 Introduction
The production of first quality
fabric is the foremost goal of the modern
textile industry. First quality fabric is
totally free of major defects and virtually
free of minor structural or surface
defects. Second quality fabric, which is
fabric that may contain a few major
defects and/or several minor structural or
surface defects, represents a loss in
revenue for a manufacturer since the
product will now sell for only 45%-65%
the price of first quality fabric [1], while
using the same amount of production
resources. Because production speeds
are faster than ever, manufacturers must
be able to identify defects, locate their
source, and make the necessary
corrections in less time so as to reduce
the amount of second quality fabric. This

in turn places a greater strain on the
inspection
departments
of
the
manufacturers.
1.2 Present Method
Typical textile mills employ humans to
inspect and grade the fabric in the
production facility. The job is
monotonous, as it requires the employee
to sit at an inspection frame and watch as
fabric that is 5-9ft wide passes over the
board at speeds ranging from 8-20 yards
a minute, all the while visually scanning
that wide area of fabric for possible
defects as shown in Figure1.1
Traditional fabric inspection. The
average human inspection department is
only able to find 60%-75% of existing
defects [1], which translates into a
substantial amount of second quality
shipped and or returned. This alone leads
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to a considerable reduction in production
efficiency, as most customers will only
accept a certain percentage of second
quality fabric in their order, meaning
that the production facility must spend
time producing re-work to be able to
meet the customer demands. In an effort
to improve the efficiency of inspection
departments and subsequently reduce the
costs
of
production,
textile
manufacturers have begun turning to
automate inspection systems.

the lag time that exists between actual
production and inspection translates into
more fabric that is produced on the
machine that is causing these defects.
Therefore, to be more efficient,
inspection systems must be implemented
on-loom. The requirement of on-loom
system is shown in Figure 1.2 Schematic
design
of
laboratory.

Figure 1.2 Schematic design of laboratory test unit.

Figure 1.1 Traditional fabric inspections.

1.3 Automated Inspection System
An automated inspection system
usually consists of a computer based
vision system. Because they are
computer based, these systems do not
suffer the drawbacks of human visual
inspection, such as fatigue, boredom, or
inattentiveness. Automated systems are
able to inspect fabric in a continuous
manner without pause. Most of these
automated systems are off-line or offloom systems; they inspect rolls of fabric
that have already been removed from the
production machinery. Should any
defects be found that are mechanical in
nature (i.e., missing ends or oil spots),

The advantages of an on-loom
inspection system are numerous. Perhaps
the most valuable asset to an on-loom
system is that if it identifies a defect that
is mechanical in nature, it would be
possible to shut down the loom and
correct the problem before any more offquality fabric is produced, which
translates into substantial savings for the
manufacturer. Should the defect be nonmechanical in nature (yarn defects), the
system can still flag the defect on a
report so that the manufacturer and
subsequently the customer is aware of its
presence.
However,
there
are
several
disadvantages to such a system. First,
instead of utilizing three or four
38
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inspection frames, an on-loom inspection
system would be needed for each loom
in the facility. Secondly, cost is an issue
because there needs to be one inspection
system per loom rather than three or four
systems per facility. Thirdly, the
environment in a weaving mill contains
large amounts of dust, lint, and other
particulate matter, which can interfere
with the image gathering equipment.
Finally, the looms themselves create lots
of excessive vibration, which could
decrease image quality by adding
varying levels of blurriness to the
captured images.
2.1 Simulation of Fabric Defect
The defects are broadly classified into
four classes: 1) double yarn; 2) missing
yarn; 3) webs or broken fabric; and 4)
yarn densities variation. Examples are
shown in Figure 2.1. The double yarn
(fill) is a change of spatial periodicity on
the vertical axis.

Figure 3.1 System flow of fabric defect detection.

Due to the nature of the fabric structure,
many defects would occur along x and y
axes, which means that those
characteristics would appear on the wrap
(fx) and fill (fy) direction in the

(a) Broken fabric
(c) Missing yarn
yarn

(b) Missing yarn
(d) Variation of

Figure 2.1 Fabric defect samples a) broken b) & c)
Missing yarn d) variation of yarn

3.1 Block flow of system:
An approach based on Fourier transforms
has been described to detect the structural
defects in fabric. Figure3.1 shows block
diagram of fabric defect detection which
consist of camera for image acquisition,
then histogram equalization, FFT, and
Central spatial frequency analysis.

frequency spectrum. The method of
central spatial frequency spectrum is
proposed. This method extracts two
diagrams along the fx and fy direction
(|F(fx,0)| and |F(0,fy)| from the threedimensional graph, which are shown
figure 3.2
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Frequency spectrum

Wrap Direction
Fill Direction
Seven significant
features can be

extracted in these two diagrams for
describing defects characteristics.
4.1 Results
Experimental results are used to
verify the proposed approach. In this
experiment, four defect models and
their corresponding real samples are
used to examine this approach. Table
4.1 gives the difference in
parameters
obtained
between
simulated fabric and its defect.

DIFFERENCE IN PARAMETERS OBTAINED BETWEEN A SIMULATED FABRIC AND ITS DEFECT
TABLE 4.1
Double (fill) yarn
Double (wrap) yarn
Missing (fill) yarn
Missing (wrap) yarn
Broken fabric
No defect

P1
L
(18.8206)
L
(14.9875)
H
(0.18080
H
(-90977)
H
(-7.0996)
NC
(00)

P2
L
(-1.3611)
NC
(-3.5526)
L
(-4.1506)
NC
(7.0799)
L
(-2.1314)
NC
(00)

P3
NC
(00)
NC
(00)
NC
(00)
NC
(00)
NC
(00)
NC
(00)

P4
H
(37.3039)
NC
(-01132)
H
(46.3136)
NC
(1.5788)
H
(8.5372)
NC
(00)

P5
NC
(1.2006)
L
(-5.7869)
NC
(-15.966)
L
(0.6007)
L
(-5.4544)
NC
(00)

P6
NC
(00)
NC
(00)
NC
(00)
NC
(00)
NC
(0000)
NC
(00)

P7
NC
(-0.8705)
H
(32.6540)
NC
(-1.7945)
H
(20.7624)
H
(7.8438)
NC
(00)

H-higher, L-lower, NC-not change, NA- not applicable
4.2 Double Pick Defect
Figure 4.1 shows intensity difference
between faultless fabric (blue color) and
defected fabric (red color).

Figure 4.2 and 4.3 shows the X-direction
and Y- direction spectrum of double pick
type defected fabric and faultless fabric.
Figure 4.4 shows image of double pick
defected fabric with faultless fabric. And
Figure 4.5 shows the result analysis of
double pick defect.

Figure 4.1Intensity difference between faultless and double
pick.
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Figure 4.2 X direction frequency spectrum of
faultless fabric and double pick

Figure 4.5 Result of double pick
Figure 4.3 Y direction frequency spectrum of
faultless fabric and double pick

Figure 4.4 Faultless and double pick fabric

Conclusion
An approach based on Fourier transform
has been described to detect the
structural defect in fabric. Since the
three-dimensional frequency spectrum is
very difficult to analyze and many
defects occur along the horizontal and
vertical axes, the central spatial
frequency spectrum approach has been
proposed to increase the efficiency of the
analysis process. Seven significant
characteristic parameters can be
extracted from the central spatial
frequency spectrums for describing the
defect type. Experiments have shown
that the extracted parameters can be used
to classify fabric defects.
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