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Preface

The levitation air-air gap of the electromagnetic suspension (EMS) system is
only about 10mm because exciting current of magnetic poles increases along with
the increasing of levitation air-air gap, which requires very high making and fixing
precision of the track and causes the high cost to the long distance Maglev line.
Another disadvantage of this kind of EMS system is that the magnets consume too
much energy. So the auxiliary power rail must be constructed along the track. Also
batteries of large capacity are needed onboard. But, the controlled-PM maglev
system can generate a majority of levitation force by using permanent magnets.
Thus, the power consumption of system and the capacity of the batteries: are
decreased greatly. At the same time, the levitation air-air gap can increase properly
and the cost of the track can decrease evidently. With the permanent magnet
magnetic energy to enhance and further improve the manufacturing process, using
mixed suspension linear motor transportation system has become a traditional EMS
maglev system to solve the problem of suspended power consumption very
competitive program. Base on this, in this book, according to characteristic of the
hybrid maglev system, its mathematic model is built. At the same time, the
dynamic characteristic of the whole control systems with different length permanent
magnets are simulated and studied In order to provide a theoretical basis for the
design of hybrid and control of suspension system.

The hybrid maglev system used in this book is a kind of linear motor. Linear
motor is a kind of novel motor which can directly convert electrical energy into
mechanical energy of linear motion without the need for any middle conversion
device. It has simple structure, low wear, low noise, combined with strong,
convenient maintenance and so on. Linear motor drive system by eliminating a

number of adverse effects caused by mechanical transmission chain and Greatly
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increase the system’s rapid response capability and motion accuracy. Now in
foreign countries it Has been widely used in logistics transmission system such as
postal sorting systems, airport baggage conveyor line, the logistics push the
hanging system, three-dimensional database-driven system, etc. This book has a
certain research value of the linear induction motor applied to the logistics
transmission system. It must bring good economic and social benefits if linear
motors are widely used in the logistics transmission system.

The book is divided into nine chapters. Chapter 1 is introduction which
describes the development of maglev train and the advantages of hybrid maglev
system simply. Chapter ‘2 is the fundation of MATLAB which describes the
numerical computation and programming and graphics processing of MATLAB.
Chapter 3 is principles of DSP which describes the knowledge of DSP. Chapter 4
describes the structure and parameters of the hybrid maglev model. Chapter 5
describes the principle and the character curves and simulation model of the
hybrid maglev system. Chapter 6 describes state feedback control strategy and
dynamic characteristics of linear systems. Chapter 7 describes the fuzzy control of
this system. Chapter 8 describes the hardware and software realization of this
system. Chapter 9 describes the dynamic experiment of this system.

I thank Beijing Wuzi University Research Office’s leadship and Information
Institute’s leadership and my colleagues because of their support during the cause
of writingthis book.

I also thank the press for support and thank the editor of this book because of
his help.

Large amount of information and documentation are referenced during the
course of writing this book. Because of the lack of space, they do not have all
been included in the Reference. I give deeply grateful to these authors.

The book is hard to avoid mistakes because preparation time is so short and the

author have the limited capacity. I hope the readers to give criticism correction.
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