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PREFACE

The manufacturing sector has been facing major challenges as it undergoes
revolutionary changes fuelled by new and sophisticated demands from customers,
global competition, distribution of manufacturing and marketing activities, and
technological advances. In order to address these challenges, manufacturing
enterprises need to change the way they do business and adopt innovative
technologies and solutions to increase their responsiveness and production
efficiency. Information technology plays an essential role in this process.

Current manufacturing systems are collections of complex systems or subsystems
operating in distributed collaborative environments involving software, hardware,
humans, and organizations. It is crucial to keep a balance between the technical
aspects of automation and the human and social facets when applying information
technology in industrial applications, particularly with the rapid advancements in
information and communication technologies and the wide deployment of automated
manufacturing systems. However, in order to create appropriate frameworks for
exploring the best synergies between humans and automated systems, there are still
numerous issues in terms of processes characterization, modeling, and development
of adequate support tools. BASYS conferences have been developed and organized
to promote the development of balanced automation systems in an attempt to address
these issues.

The first BASYS conference was successfully launched in Victoria, Brazil (1995),
and then the following conferences were held in Lisbon, Portugal (1996), Prague,
Czech Republic (1998), Berlin, Germany (2000), Cancun, Mexico (2002), and
Vienna, Austria (2004).

BASYS’06 is the 7" edition in its series. It keeps the same objective and style of
previous BASYS conferences. While keeping the three tracks the same as
BASYS’04, BASYS’06 changes the fourth track (Track D) from “Machine Learning
and Data Mining in Industry” to “Monitoring and Control”, which currently has 17
accepted papers among the total of 49 regular papers. From another point of view,
BASYS’06 has a smooth shift of the focus on the integration and balanced
automation from the high levels (enterprise and virtual enterprise levels) to the low
levels (shop floor and machine levels).

This book contains three invited keynote papers and forty-nine regular papers
accepted for presentation at the conference.

Three keynote papers are presented by internationally recognized experts in the

related fields:

*  Prof. Soundar Kumara provides an overview of Agent-Based Manufacturing.
An extended abstract is included in this book with a reference to a full survey
paper co-authored by Monostori, Vancza, Kumara for CIRP - College



Xiv

International pour la Recherche en Productique (The International Academy for
Production Engineering).

» Prof. Mo A. Elbestawi presents a comprehensive review of tool monitoring
systems, techniques, their components, and particularly the Multiple Principle
Component fuzzy neural network for tool condition monitoring.

=  Prof. Sophie D’ Amours proposes an architecture integrating agent technology
and operational research with the objective to enable the development of
advanced planning systems for the forest products industry.

Forty-nine regular papers are organized in four main tracks:

»  Track A: Multi-Agent and Holonic Systems in Manufacturing
= Track B: Networked Enterprises

v Track C: Integrated Design and Assembly

v Track D: Monitoring and Control

All together, the papers will make significant contributions to the literature of
Intelligent Technology for Balanced Manufacturing Systems. However, it seems that
significant efforts are still required to develop practical IT solutions for balanced
manufacturing systems where humans and intelligent machines are in perfect
harmony.

Special thanks to all the authors for their contributions to the book and to the
BASYS’06 Program Committee members (particularly Program Committee Co-
Chairs and Track Chairs) for their efforts in promoting the conference and reviewing
/ selecting submitted papers.

The editor,

Weiming Shen

National Research Council Canada/
University of Western Ontario
weiming.shen@nrc.gc.ca
wshen@ieee.org





