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ABSTRACT  

 

The main objective of the study was to design an off-line system that analyses the surface 

roughness of weft knitted fabric using Image processing. The results showed a good correlation 

between fabric roughness values measured by the two different methods. (Kawabata and image 

processing). 

Surface roughness is an important factor during touching and handling of fabrics. The 

roughness of fabrics is important for garments which touch the human skin in a way 

that it influences the handle of fabric and plays an important role in end-use of fabrics, 

Fabric hand refers to the total sensation, experienced when a fabric is touched or 

manipulated in the fingers. 
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background of the study

Surface roughness is an important factor during touching and handling of fabrics. The

roughness of fabrics is important for garments which touch the human skin in a way

that it influences the handle of fabric and plays an important role in end-use of fabrics,

Fabric hand refers to the total sensation, experienced when a fabric is touched or

manipulated in the fingers.

Surface roughness is a measure of the texture of a surface. [3-4].

There are two reasons for surface roughness measurement The first. is to control

manufacturing process and the second is to help ensure that the products perform well

during end use. In case of textiles, the former is related to special finishing {pressing or

ironing), but the latter is related to tactile comfort and handling offabrics. [1-2]

Tactile comfort is important for garments which touch the human skin. A large number
of different psychological and physiological responses of the human body along with

fabric physical properties are incorporated Loproduce the subjective feeling of fabrics.

Tactile feel is a multidimensional concept which consists of several characteristics

including: compression, friction, bending, surface roughness, tensile, shear, and thermal

behavior. Among these, surface roughness is a fundamental and effective factor.

Standard characteristics of a surface profile are based on the relative variability

characterised by the variation coefficient (analogy with evaluation of yarns mass

unevenness), or simply by the standard deviation. Standardised parameters describing

the roughness of technical surfaces are given in the ISO 4287 standard [6j. For

characterisation of the roughness of textiles surfaces, the mean absolute deviation

(SMD) is usually used.

In general, there are subjective and objective techniques to evaluate surface roughness.

Since 19551 researchers have attempted to measure surface characteristics of fabrics

from a quantitative point of view. Previously, subjective assessments were used.

Distinctive techniques have been proposed in this context since then which have their

own advantages and disadvantages. The objective group also consists of contact and

non-contact methods.
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The first technique used to evaluate the surface roughness of fabrics is subjective

methods. This. means, evaluating the surface roughness by trained people as a

measuring device. Commonly, in these methods, experts touch the fabrics with their

fingers and then predict the surface roughness by using paired comparisons. The

literature indicates that many investigators have studied the surface roughness of

textiles by using this technique.

As a case in point, in 1956, Stockbridge et al f7) studied the surface roughness of

woven and knitted fabrics subjectively. Four groups from low education, with Iiule

general alertness and little interest in the experiment til] high education, were used. The

groups were asked to evaluate surface roughness of fabrics by touching them with their

fingers. Afterwards, they used the method of paired comparisons and determined the

coefficients of consistency and unanimity among the subjects. The former was related

to an individual's judgments, and the latter was related to the agreement within a group.

Results showed that there was a significant agreement on the ranking of roughness

between groups of SUbjects.Subjects also had wide variation in their ability to perform

the discrimination required.
In 1988, the Multipurpose Fabric Tester was designed by Hearle and Arnirbayat [14]-

This instrument measures the surface properties (roughness and friction coefficient),

drape coefficient. and bending stiffness of fabrics continuously and only with one

sample.

In 1992, Ajayi [15] studied smoothness, friction and handle of woven, knitted and

nonwoven fabrics surface slate with high sensitivity. In fact, the measured parameter is

the sensor strain energy, that is, the fabric roughness. A. study on human touch revealed

that the hand indicates skin strain energy, and so, the surface roughness. Considering

the fact that the measured parameter in this apparatus is the sensor strain energy, the

researchers claimed that this contact method is comparable with the hand evaluation

system. Results showed that the peak height increases with the process intensity and

decreases after sanding. This phenomenon is due to modification of fabric roughness.

In 1993, Pourdeyhimi and Sobus studied surface intensity and roughness (variation of

surface intensity) in order to quantify changes in appearance of carpet surfaces due to

mechanical wear. This research demonstrated the utilization of gray scale image

analysis to evaluate the micro texture variation and roughness or relief. Results
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demonstrated that simple mechanical wear commonly entails a loss of relief and

variation. but carpet structure had a significant effect on the observed trends.

In 1995, profilometric surface measuring systems were studied by Seifert et al, A

contact method and a photic method (based on laser triangulation technique) which

were the same in design and only different in sensor technology and a few technical

details were used. In order to compare the measuring systems, three needle bonded

fabrics were tested and surface profile and the roughness parameters were obtained.

Results revealed that both systems had resolutions smaller than 1 urn in the test

direction and so they were appropriate for high precision measurement Due to

dependency of the measuring precision to textile characteristics, special calibration of

the measuring system for textiles was expected.

In 1997, Bueno e! aJ [16J measured the surface roughness and investigated the effects

of sanding and raising on the surface state of woven and knitted fabrics,

macroscopically. The surface roughness was measured by the multidirectional

roughness meter which was devised one year ago. The instrument provides information

about the fabric slate and the fundamental directions of fabric relief, which depend on

the type of weave or knit. In fact. this technique specifies the surface state from a

tribological point of view and can be applied for different finishing processes that

modify the surface state, such as sanding, raising, calendaring or ironing. Similar to

their previous research, the peak heights of the calculated auto spectrum changed with

the process intensity and decreased after sanding or raising, due to modification of the

fabric profile.

In 1999, Bueno, Durand and Renner studied emerizing and raising effects on woven

and knitted fabrics by a non-contact method. In order to do so, an optical

multidirectional roughness meter with the signal processing system in the frequency

domain was developed which has three main parts: sample carrier, optical part and

signal processing system in the frequency domain was developed.

In 2000, Bueno, Durand and Renner measured !he surface roughness of fabrics by a

non-contact method. The aim of researchers was the development of a non-contact

method to investigate the surface stale of fabrics. In order to do so, an optical

multidirectional roughness meter designed in 1999 was used again but researchers tried

to modify it In the same year (2000), this group optically characterized the surface

state of fabrics after sanding and raising processes. The surface roughness was

measured by an optical multidirectional roughness meter developed in 2000. However,
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However. the available svstems are ouite exoensive. time consumina like the... .. ........ -
Kawabata evaluation system, some give output data which is difficult to translate and

not accessible to all textile engineers and not accessible to all textile engineers who

would need to test for the surface roughness of weft knitted fabric. [10]

This project therefore aims at providing a cheap and yet a portable system for

measuring the surface roughness of a weft knitted fabric.

1.3 OBJECTIVES OF THE PROJECT

1.3.1 Main Objective

To design an off-line system that analyzes the surface roughness of weft knitted fabric
using Image processing.

1.3.2 Specific Objectives

1 To obtain the fabrics images and their specifications from southern range nyanza
limited.

2 To apply various software modules that will be used for image processing and
analysis of the weft knitted fabric.

3 To test the technique or software of the system.

1.4 .JUSTIFICATION

Surface roughness of the fabric plays a significant role in the end use of the fabric. It is

therefore very important for the knitter of weft knitted fabrics to be able to determine

the mechanical properties of the fabric. However, these producers usually find it

expensive to buy well established systems like the Kawambata evaluation systems.

These svstems are also too comolicated for an average knitter to understand how it's. .
operated.

This project therefore proposes a simple mobile application that will be used take

photos of the fabric and ascertain the surface roughness. This mobile application will be
cheap and easy to use.



1.5 SIGNIFICANCE

A mobile application is cheap and easy to operate. This means the system for

measuring surface roughness will be oortable since smart phones, Ian tODS and anv
....... - .& ..... ...,. .,

other gadget are portable.

1.6 SCOPE OF STlJDY

This project will be limited to collecting of weft knitted fabrics from NYTIL and

determine their surface roughness using image processing. Digital image processing

will be done using android operating system and MA TLAB framework.
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