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Abstract Textile Engineering relies increasingly on the use of computermodels that
seek to predict the properties and performance of certain textile structures. Those
models have been using different computational tools to represent fabrics in a suit-
able computing environment and also to predict its final properties. Among others,
the mathematical models to simulate the behavior of the studied textile structures
(yarns, fabrics, kniting and nonwoven). The analysis of textile designs or structures
through the Finite Element Method (FEM) has largely facilitated the prediction of
their behavior of the textile structure under mechanical loads. For classification prob-
lems Artificial Neural Networks (ANNs) have proved to be a very effective tool for a
quick and accurate solution. The Case-Based Reasoning (CBR) method is proposed,
to complement the results of the those systems where the finite element simulation,
mathematical modeling and neural networks can not be applied.
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1 Introduction

Historically themain use of the textile fabrics has been limitedmainly to clothing and
domestic applications. The technical uses were less important. However in the last
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decades the use of the textile structures has started to spread over other sectors like
construction, medicine, vehicles, aeronautics, etc. The increased interest in technical
applications have improved the fabric design and engineering procedures, given
that the final products must be characterized by certain mechanical, electrical, etc.,
properties. The performance of the fabrics should be predictable from the design
phase. The design of a fabric is based on the materials selection as well as on the
definition of its structural parameters, so that the requirements of the end use are
fulfilled.

These changes in the field of the textile structures application caused a change
from the esthetic design to the totally technical design, where the fabric appearance
and the particular properties affecting its final performance are taken in account.
However, the textile structures are highly complex. A textile fabric consists of yarns;
yarns in turn consist of fibres. Thus the mechanical performance of the fabrics is
characterized by the structural geometrical complexity and non-linearity, as well as
by the non-linearities of the materials themselves. This double non-linear bahaviour
of the textile fabrics increases the difficulty in the fabric design and engineering
processes. The complex structure and the difficulties introduced by the rawmaterials
do not allow the use of precise analytical models for the technical design of the
fabrics.

Fabric engineering activities are increasingly based on computational models
that aim the prediction of the properties and the performance of the fabrics under
consideration. Different computational tools have been used in order to represent the
fabrics in a computational environment and to predict their final properties. Among
others, FEM analysis has mainly supported the prediction of the behaviour of the
complex textile structures under mechanical loads ([4]). In the case of classification
problems ANNs have been proved to be a very efficient tool for a fast and precise
solution (see [10]).

2 Overview of the Textile Industry

Currently, the textile industry is dealing with different problems and challenges:
product quality and customer service competitiveness, a short-term production and
delivery period, the need of a quickly and flexible response due to the high market
demand, which is becoming ever more demanding and diversify.

In textiles and clothing industries, a large number of variables are involved. Be-
cause of the high degree of variability in raw materials, multistage processing and
a lack of precise control of process parameters, the relation between such variables
and the product properties is relied on the human (expert) knowledge but it is not
possible for human being to remember all the details of the process-related data over
the years.

Furthermore, product performance failures are unacceptable because there is a
clear risk of loss of functionality, and as a consequence, sometimes there is dan-
ger for human life. Up to now, the typical development practice for multifunctional


