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Preface

Thanks to the tremendous efforts of numerous scientists and technologists, sensor technology
has now arrived in its childhood, which means that we expect that it has started a long period
of growth in the intellectual and technological level of sensor systems and that it will reach a
level of maturity. It is difficult to predict where this growth will end and what the final stage
will look like. For the near future, we expect to see the development of autonomous sensors
integrated into distributed systems with intelligent signal processors and smart control of actu-
ators, and powered with a minimum amount of energy. For the longer term, we picture sensor
systems as being components of robots in which the system architecture strongly resembles
that of animals or human beings.

Of course, such ideas are not new. We can even ask ourselves why it is taking so long for
such developments to happen. Is it the difficulty of making a significant step in the level of
technology? Could it be possible that the introduction of nanotechnology, in which we can
organize technical matter all the way down to the atom level, will bring us the new future we
are looking for?

Nobody knows for sure, but it is clear that an important reason for the ‘slow’ progress in
sensor technology can be found in the multidisciplinary character of the required knowledge.
It requires the cooperation of physicists, chemists, electrical and mechanical engineers, and
ICTers. Moreover, these engineers have to cooperate with medical doctors, agriculturists and
horticulturists, and economists.

This book is intended as a reference for designers and users of sensors and sensor systems.
It has been written based on material presented in the multidisciplinary courses ‘Smart Sensor
Systems’ that have been organized at Delft University of Technology since 1995. The scope
of these courses has been to present the basic principles of advanced sensor systems for a
wide, multidisciplinary audience, to develop a common language and scientific background
to discuss the problems, and to facilitate mutual cooperation. Thus, we hope to contribute
to a continual expansion of the group of people contributing to these world-wide exciting
developments.

During the course of writing this text, many people have assisted us. Many people have
contributed to this book. We highly appreciate the support of the boards of faculties or heads
of our industrial and academic institutes, who have helped us and allowed us to write this
book. We have benefited from the suggestions made by our reviewers: Dr. Ferry N. Toth of
Exalon, Dr. Michiel Pertijs of National Semiconductors, Ir. Jeroen van der Meer of Xensor
Integration, Prof. Albert J.P. Theuwissen of TUDelft, Dr. André Bossche of TUDelft, Ir. Qi
Jia of TUDelft, and all of the authors who also acted as reviewers.



xiv Preface

At our publisher, John Wiley & Sons, Ltd, we would like to acknowledge the project man-
ager Nicky Skinner for her technical manuscript editing, and executive commissioning editor
Simone Taylor for her encouragements and her help in arranging agreements. We would also
like to thank Mrs. Trudie (G.) Houweling of TUDelft for her secretarial assistance during the
course of this work, and Rob Janse, who made many of the drawings in this book. We wish to
extend our appreciation to Sarah von Galambos for her excellent English and linguistic cor-
rections. Furthermore, we want to express our gratitude to the universities, research institutes
and companies who allowed us to write this text and helped us with illustrative material and
demonstrators to make this book attractive for our readers.

The Companion website for this book is www.wiley.com/go/meijer_smart.

Gerard C.M. Meijer
Delft, the Netherlands
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1

Smart Sensor Systems:
Why? Where? How?

Johan H. Huijsing

1.1 Third Industrial Revolution

Automation has three phases:

(1) Mechanization;
(2) Informatization;
(3) Sensorization.

Humans have always tried to extend their capabilities. See Figure 1.1. Firstly, they extended
their mechanical powers. They invented the steam engine, the combustion engine, the elec-
tric motor, and the jet engine. Mechanization thoroughly changed society. The first industrial
revolution was born.

Secondly, they extended their brains, or their ratio. They invented means for artificial logic
and communication: the computer and the internet. This informatization phase is changing
society again, where we cannot yet fully predict the end result.

Mechanization Informatization Sensorization

1900 1950 2000 2050

Figure 1.1 Sensorization: the third automation revolution

Smart Sensor Systems Edited by Gerard C.M. Meijer
© 2008 John Wiley & Sons, Ltd



