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ABSTRACT

The main purpose of this study is to develop a fuzzy model for the prediction of fabric GSM of
cotton knitted fabrics.as a function of yarn count and knitting stitch length. The most significant
key factors yarn count and knitting stitch length affect the GSM of cotton knitted fabrics are very
non-linear. Hence, developing a prediction model by using mathematical or statistical approach is
very difficult task. Conversely, artificial neural network and neural-fuzzy models are trained using
vast amounts of experimental data which are also time consuming process. Fuzzy logic (FL)
methodology on the other hand, is a promising modeling tocl which performs extraordinarily very
robust in a non-linear complex field with least trial data. The prediction model was found to be
valid by correlation analysis. The mean rélative error, correlation coefficient and goodness of fit
from the predicted values were found to be 4.56%, 0.995 and 0.999 respectively. The results show

very good performance of the prediction model.




ACRONYMS

ANFIS= Adaptive Neuro-Fuzzy Inference System
ANN =Artificial Neural Networks
GUI=Graphical User Interface

FIS =Fuzzy Inference System

ASTM =American Standard Testing Methods.
BS=British Standard

GSM=Grams per Square Metre

MF=Membership Functiori

RMSE= Root mean square error.

MSE=Mean Square Error-
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CHAPTER ONE

1.0 INTRODUCTION

1.1 BACKGROUND

Knittingis a process of fabric manufactuting by interlocking series of loops of one or more yarns.
Prediction of knitted fabrics properties is one of the most fascinating topics in the knit textile
manufacturing due to the increasing demand of diversified product quality and costing. Recently,
the demand of knitwear items espeeially cotton knitwear’s like T-shirts; shirts, sweateis,.
blouses, underwear, casual wear, active wear and sportswear have increased rapidly due
exclusive quality characteristics such as elasticity, drape;, wrinkle resistance, softness and
high comfort compate to woven fabric (Ertugrul andUcar,2000).

Knitfing éan be stated as a complex dynamic technological process. During the knitting process,
yarn'is exposed to tension; therefore the fabric isin a deformed state. The relaxation process starts
after taking the fabric from the machine, which causes a change in the dimensions of knitted
fabrics. Dimensional changes in knitted fabrics occur during the actual knitting process as well as
in the process of dry and wet relaxation. Fabric shrinkage is a serious problem for knitwear,
originating from dimensional changes in the fabric, particularly in the stitches (Doyle,1953).

The Fabric GSM however, is one of the mostimportant physical propeities among all the
qualities of cotton knitted fabrics. Basically, GSM (gm/m?2) isthe weight per umit area of fabrics
and GSM is c'lirectfy related to the fabric weight. For readymade garments, costing of a garment
depends on the fabrics weight or fabrics GSM (Shaikh et al,2012).The present. textile knitting
industry is facing tremendous challenge, due to the short life cycle of product development,

increasing product diversity, high demand of product quality as well as product costing in
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