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ABSTRACT
Most textile firms use the ring spinning system {o spin yam because: it produces strong yarn.
However, it is expensive due to extra wark and labor e.g. carding, combing, drawing and roving

formation.

Also, the machine setting parameters can affect the quality of yamn and therefore there is need to
test the yarn qual'i'ty‘ Textile firms have therefore used several methods and machines to test for
yarn quality e.g. visual examination, cut and weigh methods, gravimetric method, uster

technologies. etc.

Different instruments have been used e.g, Uster technologies, wrap reel to measure yarn length,
Analyiical Batance, Kniowles Balance and Quadrant Balance to determine yarm count efc.

However, these cannot predict yarn properties,

Textile spinning firms are thus faced to deterioration in their research capabilities in the last
vears due to failure of the present technology in predicting yam properties, otherwise, they can

use try and error method which increases the cost of production if results obtained are poor.

The aim of this work is to mode] and predict the ring spun yarn properties (strength, evenness
and imperfections). Yarn was therefore obtained through a series of experiments carried out at
Fine spinners (U) Ltd (FSL) in Kampala — Uganda. Yarn produced was used in developing a
General Regression Neural Network (GRNN) to probe the yarn properties of 100% cotton.

This was done by the ring _sp'in_ning system and the parameters i.e. yarn count, yarn twist and
spindle speeds were used as inpuis for the GRNN model. The same parameters were used as

inputs for the linear regression and the results compared to validate the GRNN model.

According to the results, GRNN had better R%, RMSE and SSE therefore rendering the GRNN
model a success and superior to linear regression models in predicting yarn properties of 100%

cotton.
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CHAPTER ONE:
1.1 BACKGROUND;

Ring spin yarn is produced by the ring spinning process. It is the oldest method. This process is
done by the ring spinning frame. The basic purpose of the ring spinning frame is to attenuate the

roving until the required fineness of the yarn is achieved.(Klein, 2001)

The ring spinning system is widely used and is the most popular form of spinning system. It
produces strong yarn and it is expensive due 10 extra work and Labor e.g, carding, combing,

drawing and roving formation.(T.Roiwve, 1994)

The machine setting parameters can affect the quality of yarn and therefore there is need to test
the yam quality. Textile firms have used several methods and machines to test for yarn quality
e.g. visual examination, cut and we‘_ig_h methods, gravimetric method, uster test eic. (Saville,

2000)

For several reasons, yam properties have been tested. These include; checking raw materials,
monitoring production, assessing final product, investigation of faulty material, and product

development and research. (Saville, 2000).

Different instruments have been used e.g. Uster technologies, wrap reel to measure yarn length,
Analytical Balance, Knowles Balance and Quadrant Balance to deterimine yarn count etc.

However, these cannot predict yarn properties.

Since the past decade, artificial intelligent methods such as fuzzy logic, neural nietworks, chaotic
theory etc. have emerged rapidly as alternative solutions for system modelling. In particular,
neural networks have been widely applied for empirical process modelling, especially for
nonlinear or ill- defined processes.(Teo Lian Seng, 2003). Neural networks such as the multi-
layer feed-forward networks, recurrent networks etc. can be trained to associate input data to

output-data.

The models are however not so efficient; therefore this study is to apply General Regression
Neural Network (GRNN) (Dirk Tomandl, 2001). The basic GRRN was published in 1991 by
Donald F. Specht (Specht 1991) and reinvented by Schioler and Harimann (1992). The GRNN is
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