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Mechatronic systems
This special section on mechatronic systems contains
nine invited articles selected from the pool of papers
presented at the third IFAC Symposium on Mechatronic
Systems held in Sydney, Australia in September 2004.
Members of the International Programme Committee and
Session Chairs were invited to nominate papers for possible
inclusion in a special section of Control Engineering
Practice devoted to the symposium. Following their
recommendations, 14 papers were solicited for the special
section. Authors of one of the papers declined the
invitation to submit their manuscript, but the remaining
13 papers were submitted by the deadline. Following a
thorough review process, nine of these papers have been
accepted for publication in the special section. A brief
description of these papers follows.

The paper by Stefanopoulou and Suh, ‘‘Mechatronics in
Fuel Cell Systems’’, was one of the plenary papers
presented at the symposium. The paper presents a
comprehensive overview of fuel cell technology, and
highlights the need for mechatronic solutions to many
key problems associated with these systems. The paper by
Horowitz et. al., ‘‘Dual-Stage Servo Systems and Vibration
Compensation in Computer Hard Disk Drives’’ was
another plenary paper presented at the symposium. This
work is concerned with one of the most important
advancements in recent years in the area of servo system
design for hard disk drives, namely the idea of using a dual-
stage actuator to improve precision and track-following
performance of head positioning control systems in hard
disk drives. The authors also discuss the possibility of
reducing airflow-induced suspension vibrations using
instrumented strain gage sensors.

Apart from plenary presentations, the symposium
programme included six semi-plenary papers, two of which
are included in this special section. The first semiplenary
paper by Knospe, ‘‘Active Magnetic Bearings for Machin-
ing Applications’’, discusses the possibility of using active
magnetic bearing for active suppression of chatter in high-
speed machining applications. The paper examines challen-
ging control issues associated with such systems and
reports experimental implementation of controllers on
two high-speed machining systems. The second semiplen-
ary paper by Isermann and co-authors, ‘‘Fault Detection
for Lateral and Vertical Vehicle Dynamics’’, presents and
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discusses the concepts of model-based fault detection and
diagnosis for vehicle lateral dynamic systems.
Jeon and Tomizuka in their work, ‘‘Benefits of Accel-

eration Measurement in Velocity Estimation and Motion
Control’’, study the performance of an acceleration-
assisted velocity estimation method based on Kalman
filtering. The authors discuss important properties of this
approach, in particular its immunity to parameter varia-
tions and modeling uncertainties, compared with conven-
tional velocity estimation methods. The paper reports
experimental results that confirm the authors’ assertions.
Janschek, Tchernykh and Dyblenko’s paper, ‘‘Perfor-

mance Analysis of Opto-mechatronic Image Stabilization
for a Compact Space Camera’’ studies the performance of
a camera stabilization assembly consisting of a real-time
image motion measurement system, and piezoelectric
actuators for high precision positioning of a focal plane
assembly. They explain that the use of visual servo-ing
enables them to minimize the size of the optics and to
improve the sensitivity to attitude disturbances.
In their paper, ‘‘On Automating Atomic Force Micro-

scopes: An Adaptive Control Approach’’, El Rifai and
Youcef-Toumi design a robust adaptive controller for an
atomic force microscope, with the objective of automating
the process of tuning controller gains for different
cantilever-sample combinations, and compensating for
the uncertainties resulting from choice of scan parameters.
The paper contains experimental results which illustrate
significant improvement compared with standard integral
control.
The paper by Sancho-Pradel and Coodall, ‘‘Targeted

Processing for Real-Time Embedded Mechatronic Sys-
tems’’ describes the architecture of a multiprocessor system
on a chip, under development by the authors, aimed at
embedded real-time control applications. The underlying
idea is that by automating the design-to-implementation
stages the control engineer can avoid most of programming
and hardware-related issues associated with mechatronic
systems, and need only focus on control design issues.
Finally, the paper by Lau and co-authors, ‘‘Design of

Modulated and Demodulated Controllers for Flexible
Structures’’ proposes a new approach to vibration damping
and control, which is particularly suitable for applications
where the vibratory dynamics exist at very high frequen-
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cies. In this scheme a parallel connection of modulated and
demodulated controllers is used, and each controller is
designed to damp transient oscillations corresponding to a
specific vibration mode of the structure. They report
simulation and experimental results to validate the
proposed methodology.

A two-volume Proceedings of the symposium has been
published by Elsevier. This contains all of the papers
presented in the conference.

The IFAC Symposium on Mechatronic Systems is a
biennial conference sponsored by the IFAC Technical
Committee (TC) on Mechatronic Systems. This committee
was established in 1999 in response to the growing
importance of mechatronic systems in industry. The
primary purpose of the TC is to streamline IFAC activities
in the area of mechatronic systems.

Organizing a conference of this size required the efforts
of many individuals from around the world. We wish to
acknowledge the support of the IFAC Technical Commit-
tee on Mechatronic Systems as well as those colleagues
who served on the International Program Committee. We
also wish to thank all plenary speakers, semiplenary
speakers, authors, session chairs, and those who or-ganized
invited sessions. All of these individuals worked hard to
make this a successful conference.
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