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ABSTRACT

The purpose of this project is to develop an off-line yarn defect detection system by a
computerized system based on image processing software. After the yarn is produced, it is
wound onto the bobbin package, different yarn bobbins are sampled and sent to the quality
inspection department to test for yarn evenness. Yarn defect detection is an important index of
quality control in textiles since the unevenness of yams increases the end breakage rate during
post spinning which will ultimately reduce the productivity. In addition, yarn unevenness/defects

affect the quality of appearance of textiles,

Methods of yarn defects detection include; Human Visualisation, Gravimetric method, and
Electronic capacitive testers (Uster Tester). The Gravimetric method is rarely adopted in general
tests because of large computation, slow and laboricus. The Human Visualisation is associated
with drawbacks such as; results are subjective in nature, tiredness and boredom. The Electronic
Capacitive Tester helps get rid of the influence of man-made factors and fast so, it is applied
widely to detect yarn defects. However, it has certain limitations such as high cost, testing values

are affected by the testing conditions especially the atmosphere state or humidity.

The development in computer technology using image processing (MATLAB) introduces a cost
effective yarn defect detection system with few components (i.e. computer, USB Web camera,
and Blackboard). The described method in this project represents an effective and accurate
approach to detection of yarn defects. In this work, edge detection and scaling techniques are
implemented to examine the structural regularity of yarn structures. To improve the efficiency
of the technique and overcome the problem of detection errors, parameters of the detection
process should be maintained constant. Basing on the methods and materials employed in this
project, provide a promising stage for the development of an off-line cost effective defect

detection system.



CHAPTER ONE: INTRODUCTION
1.1 Background of the study

Yarn quality is a growing concern in almost all textile firms in the whole World. This is as a
result of the growing size of the textile industry which has in turn led to increased competition
for market of the manufactured textiles since quality yarn is the main determinant of the fabric
quality.

The yarn quality is being affected by a number of defects which exist in the yarn after the
manufacturing process (spinning). The defects may be as a result of drafting irregularities and
immature fibres in the raw material. These defects cause yamn breakages during post spinning
operations and cause up to 35% loss of the income generated from fabric (Mazharul et al,, 2014).

Therefore, it is necessary to reduce the defects to a minimum leve! possible.

It should be noted that the number of fibres in a cross section is an important property of a yarn
and the variation of this number along the yarn is the fundamental measure of irregularity. A
number of methods are available for measuring yarn evenness and these include; (1) Visual
examination method, where the yamn is wound onto the black and a human being compares the
blackboard against ASTM spun yarn standard photographs (Grade A, Grade B, Grade C, Grade
D and Grade E ). However, the results of this method are subjective in nature. (2) Gravimetric
method (cutting and weighing method). (3) Electronic capacitance method {(USTER Tester 3 or
4), whereby the yamn is passed through a parallel condenser in a continuous fashion and the
change of capacitance is monitored electronically, however, this method is associated with
inaccuracy of results due to damping of yarn surface hairs, high purchase cost and does not

consider variations in relative humidity (A. Sengaputa et al., 2005).

Hairiness is also an important parameter for yam quality evaluation. It is the measure of
protruding fibres extended over the yarn surface. Carvalho et al., (2008) used coherent optical
signal processing technique for hairiness measurement and found out standard deviation of the
hairiness, coefficient of variation of hairiness and also did spectral analysis based on Fast Fourier
Transform. He alsc continued to use photo diodes for detection of yarn diameter and hairiness

and the parallel plate capacitive sensor for mass measurement and incorporated the whole
e e T
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