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Preface

The field of industrial electronics covers a plethora of problems that must be solved in industrial prac-
tice. Electronic systems control many processes that begin with the control of relatively simple devices
like electric motors, through more complicated devices such as robots, to the control of entire fabrica-
tion processes. An industrial electronics engineer deals with many physical phenomena as well as the
sensors that are used to measure them. Thus, the knowledge required by this type of engineer is not only
traditional electronics but also specialized electronics, for example, that required for high-power appli-
cations. The importance of electronic circuits extends well beyond their use as a final product in that
they are also important building blocks in large systems, and thus the industrial electronics engineer
must also possess knowledge of the areas of control and mechatronics. Since most fabrication processes
are relatively complex, there is an inherent requirement for the use of communication systems that not
only link the various elements of the industrial process but are also tailor-made for the specific indus-
trial environment. Finally, the efficient control and supervision of factories require the application of
intelligent systems in a hierarchical structure to address the needs of all components employed in the
production process. This need is accomplished through the use of intelligent systems such as neural
networks, fuzzy systems, and evolutionary methods. The Industrial Electronics Handbook addresses all
these issues and does so in five books outlined as follows:

1. Fundamentals of Industrial Electronics
2. Power Electronics and Motor Drives

3. Control and Mechatronics

4. Industrial Communication Systems

5. Intelligent Systems

The editors have gone to great lengths to ensure that this handbook is as current and up to date as pos-
sible. Thus, this book closely follows the current research and trends in applications that can be found in
IEEE Transactions on Industrial Electronics. This journal is not only one of the largest engineering pub-
lications of its type in the world but also one of the most respected. In all technical categories in which
this journal is evaluated, its worldwide ranking is either number 1 or number 2. As a result, we believe
that this handbook, which is written by the world’s leading researchers in the field, presents the global
trends in the ubiquitous area commonly known as industrial electronics.

The successful construction of industrial systems requires an understanding of the various aspects of
control theory. This area of engineering, like that of power electronics, is also seldom covered in depth
in engineering curricula at the undergraduate level. In addition, the fact that much of the research in
control theory focuses more on the mathematical aspects of control than on its practical applications
makes matters worse. Therefore, the goal of Control and Mechatronics is to present many of the concepts
of control theory in a manner that facilitates its understanding by practicing engineers or students who
would like to learn about the applications of control systems. Control and Mechatronics is divided into
several parts. Part I is devoted to control system analysis while Part IT deals with control system design.

Xi



xii Preface

Various techniques used for the analysis and design of control systems are described and compared in
these two parts. Part III deals with estimation, observation, and identification and is dedicated to the
identification of the objects to be controlled. The importance of this part stems from the fact that in
order to efficiently control a system, it must first be clearly identified. In an industrial environment, it is
difficult to experiment with production lines. As a result, it is imperative that good models be developed
to represent these systems. This modeling aspect of control is covered in Part IV. Many modern factories
have more robots than humans. Therefore, the importance of mechatronics and robotics can never be
overemphasized. The various aspects of robotics and mechatronics are described in Part V. In all the
material that has been presented, the underlying central theme has been to consciously avoid the typical
theorems and proofs and use plain English and examples instead, which can be easily understood by
students and practicing engineers alike.
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The MathWorks, Inc.
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