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Applied Nonlinear Control
The book consists mainly of two parts: Chapter 1 - Chapter 7 and Chapter 8 Chapter 14. Chapter 1 and Chapter 2 treat design techniques based on
linearization of nonlinear systems. An analysis of nonlinear system over quantum
mechanics is discussed in Chapter 3. Chapter 4 to Chapter 7 are estimation
methods using Kalman filtering while solving nonlinear control systems using
iterative approach. Optimal approaches are discussed in Chapter 8 with retarded
control of nonlinear system in singular situation, and Chapter 9 extends optimal
theory to H-infinity control for a nonlinear control system.Chapters 10 and 11
present the control of nonlinear dynamic systems, twin-rotor helicopter and 3D
crane system, which are both underactuated, cascaded dynamic systems. Chapter
12 applies controls to antisynchronization/synchronization in the chaotic models
based on Lyapunov exponent theorem, and Chapter 13 discusses developed
stability analytic approaches in terms of Lyapunov stability. The analysis of
economic activities, especially the relationship between stock return and economic
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growth, is presented in Chapter 14.

Nonlinear Systems
Approach your problems from the right end It isn't that they can't see the solution.
It is and begin with the answers. Then one day, that they can't see the problem.
perhaps you will find the final question. G. K. Chesterton. The Scandal of Father
'The Hermit Clad in Crane Feathers' in R. Brown 'The point"of a Pin'. van GuIik's
The Chinese Maze Murders. Growing specialization and diversification have
brought a host of monographs and textbooks on increasingly specialized topics.
However, the "tree" of knowledge of mathematics and related fields does not grow
only by putting forth new branches. It also happens, quite often in fact, that
branches which were thought to be completely disparate are suddenly seen to be
related. Further, the kind and level of sophistication of mathematics applied in
various sciences has changed drastically in recent years: measure theory is used
(non trivially) in regional and theoretical economics; algebraic geometry interacts
with physics; ihe Minkowsky lemma, coding theory and the structure of water meet
one another in packing and covering theory; quantum fields, crystal defects and
mathematical programming profit from homotopy theory; Lie algebras ·are
relevant to filtering; and prediction and electrical engineering can use Stein
spaces. And in addition to this there are such new emerging subdisciplines as
"experimental mathematics", "CFD", "completely integrable systems", "chaos,
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synergetics and large-scale order", which are almost impossible to fit into the
existing classification schemes. They draw upon widely different sections of
mathematics.

Feedback Control Theory
Like engineering systems, biological systems must also operate effectively in the
presence of internal and external uncertainty—such as genetic mutations or
temperature changes, for example. It is not surprising, then, that evolution has
resulted in the widespread use of feedback, and research in systems biology over
the past decade has shown that feedback control systems are widely found in
biology. As an increasing number of researchers in the life sciences become
interested in control-theoretic ideas such as feedback, stability, noise and
disturbance attenuation, and robustness, there is a need for a text that explains
feedback control as it applies to biological systems. Written by established
researchers in both control engineering and systems biology, Feedback Control in
Systems Biology explains how feedback control concepts can be applied to
systems biology. Filling the need for a text on control theory for systems biologists,
it provides an overview of relevant ideas and methods from control engineering
and illustrates their application to the analysis of biological systems with case
studies in cellular and molecular biology. Control Theory for Systems Biologists The
book focuses on the fundamental concepts used to analyze the effects of feedback
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in biological control systems, rather than the control system design methods that
form the core of most control textbooks. In addition, the authors do not assume
that readers are familiar with control theory. They focus on "control applications"
such as metabolic and gene-regulatory networks rather than aircraft, robots, or
engines, and on mathematical models derived from classical reaction kinetics
rather than classical mechanics. Another significant feature of the book is that it
discusses nonlinear systems, an understanding of which is crucial for systems
biologists because of the highly nonlinear nature of biological systems. The authors
cover tools and techniques for the analysis of linear and nonlinear systems;
negative and positive feedback; robustness analysis methods; techniques for the
reverse-engineering of biological interaction networks; and the analysis of
stochastic biological control systems. They also identify new research directions for
control theory inspired by the dynamic characteristics of biological systems. A
valuable reference for researchers, this text offers a sound starting point for
scientists entering this fascinating and rapidly developing field.

The Dynamics of Control
The development of computer software for nonlinear control systems has provided
many benefits for teaching, research, and the development of control systems
design. MATLAB is considered the dominant software platforms for linear and
nonlinear control systems analysis. This book provides an easy way to learn
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nonlinear control systems such as feedback linearization technique and Sliding
mode control (Structure variable control) which are one of the most used
techniques in nonlinear control dynamical systems; therefore teachers-students
and researchers are all in need to handle such techniques; and since they are too
difficult for them to handle such nonlinear controllers especially for a more
complicated systems such as induction motor, satellite, and vehicles dynamical
models. Thus, this document it is an excellent resource for learning the principle of
feedback linearization and sliding mode techniques in an easy and simple way:
Provides a briefs description of the feedback linearization and sliding mode control
strategies Includes a simple method on how to determine the right and appropriate
controller (P-PI-PID) for feedback linearization control strategy. A Symbolic MATLAB
Based function for finding the feedback linearization and sliding mode controllers
are developed and tested using several examples. A simple method for finding the
approximate sliding mode controller parameters is introduced Where the program
used to construct the nonlinear controller uses symbolic computations; such that
the user should provide the program with the necessary functions f(x), g(x) and
h(x) using the symbolic library.

Advanced Topics in Nonlinear Control Systems
Designed for one-semester introductory senior-or graduate-level course, the
authors provide the student with an introduction of analysis techniques used in the
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design of nonlinear and optimal feedback control systems. There is special
emphasis on the fundamental topics of stability, controllability, and optimality, and
on the corresponding geometry associated with these topics. Each chapter
contains several examples and a variety of exercises.

Nonlinear Systems
Linear and Non-Linear System Theory focuses on the basics of linear and non-linear
systems, optimal control and optimal estimation with an objective to understand
the basics of state space approach linear and non-linear systems and its analysis
thereof. Divided into eight chapters, materials cover an introduction to the
advanced topics in the field of linear and non-linear systems, optimal control and
estimation supported by mathematical tools, detailed case studies and numerical
and exercise problems. This book is aimed at senior undergraduate and graduate
students in electrical, instrumentation, electronics, chemical, control engineering
and other allied branches of engineering. Features Covers both linear and nonlinear system theory Explores state feedback control and state estimator concepts
Discusses non-linear systems and phase plane analysis Includes non-linear system
stability and bifurcation behaviour Elaborates optimal control and estimation

Robust Control of Linear Systems and Nonlinear Control
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Consisting of 16 refereed original contributions, this volume presents a diversified
collection of recent results in control of distributed parameter systems, including
applications in fluid mechanics, partial differential equations, perturbation theory
and shape optimization. Advanced graduate students and researchers will find the
book an excellent guide to the forefront of control and estimation of distributed pa

Nonlinear Control Systems
Includes a solution manual for problems. Provides MATLAB code for examples and
solutions. Deals with robust systems in both theory and practice.

Nonlinear Control Systems II
Nonlinear Control Systems Design 1992
Classical Feedback Control with Nonlinear Multi-Loop Systems describes the design
of high-performance feedback control systems, emphasizing the frequency-domain
approach widely used in practical engineering. It presents design methods for highorder nonlinear single- and multi-loop controllers with efficient analog and digital
implementations. Bode integrals are employed to estimate the available system
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performance and to determine the ideal frequency responses that maximize the
disturbance rejection and feedback bandwidth. Nonlinear dynamic compensators
provide global stability and improve transient responses. This book serves as a
unique text for an advanced course in control system engineering, and as a
valuable reference for practicing engineers competing in today’s industrial
environment.

Design of Nonlinear Control Systems with the Highest
Derivative in Feedback
Less mathematics and more working examples make this textbook suitable for
almost any type of user.

Classical Feedback Control with Nonlinear Multi-Loop Systems
Nonlinear and Adaptive Control Systems
This text emphasizes classical methods and presents essential analytical tools and
strategies for the construction and development of improved design methods in
nonlinear control. It offers engineering procedures for the frequency domain, as
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well as solved examples for clear understanding of control applications in the
industrial, electrical, proce

High-Gain Observers in Nonlinear Feedback Control
H-infinity control originated from an effort to codify classical control methods,
where one shapes frequency response functions for linear systems to meet certain
objectives. H-infinity control underwent tremendous development in the 1980s and
made considerable strides toward systematizing classical control. This book
addresses the next major issue of how this extends to nonlinear systems. At the
core of nonlinear control theory lie two partial differential equations (PDEs). One is
a first-order evolution equation called the information state equation, which
constitutes the dynamics of the controller. One can view this equation as a
nonlinear dynamical system. Much of this volume is concerned with basic
properties of this system, such as the nature of trajectories, stability, and, most
important, how it leads to a general solution of the nonlinear H-infinity control
problem.

Absolute Stability of Nonlinear Control Systems
This book provides an introduction to the mathematics needed to model, analyze,
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and design feedback systems. It is an ideal textbook for undergraduate and
graduate students, and is indispensable for researchers seeking a self-contained
reference on control theory. Unlike most books on the subject, Feedback Systems
develops transfer functions through the exponential response of a system, and is
accessible across a range of disciplines that utilize feedback in physical, biological,
information, and economic systems. Karl Åström and Richard Murray use
techniques from physics, computer science, and operations research to introduce
control-oriented modeling. They begin with state space tools for analysis and
design, including stability of solutions, Lyapunov functions, reachability, state
feedback observability, and estimators. The matrix exponential plays a central role
in the analysis of linear control systems, allowing a concise development of many
of the key concepts for this class of models. Åström and Murray then develop and
explain tools in the frequency domain, including transfer functions, Nyquist
analysis, PID control, frequency domain design, and robustness. They provide
exercises at the end of every chapter, and an accompanying electronic solutions
manual is available. Feedback Systems is a complete one-volume resource for
students and researchers in mathematics, engineering, and the sciences. Covers
the mathematics needed to model, analyze, and design feedback systems Serves
as an introductory textbook for students and a self-contained resource for
researchers Includes exercises at the end of every chapter Features an electronic
solutions manual Offers techniques applicable across a range of disciplines
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Control and Estimation of Distributed Parameter Systems
In this work, the authors present a global perspective on the methods available for
analysis and design of non-linear control systems and detail specific applications.
They provide a tutorial exposition of the major non-linear systems analysis
techniques followed by a discussion of available non-linear design methods.

Extending H-infinity Control to Nonlinear Systems
Classical Feedback Control with Nonlinear Multi-Loop Systems describes the design
of high-performance feedback control systems, emphasizing the frequency-domain
approach widely used in practical engineering. It presents design methods for highorder nonlinear single- and multi-loop controllers with efficient analog and digital
implementations. Bode integrals are employed to estimate the available system
performance and to determine the ideal frequency responses that maximize the
disturbance rejection and feedback bandwidth. Nonlinear dynamic compensators
provide global stability and improve transient responses. This book serves as a
unique text for an advanced course in control system engineering, and as a
valuable reference for practicing engineers competing in today’s industrial
environment.
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Nonlinear H2/H-Infinity Constrained Feedback Control
This volume represents most aspects of the rich and growing field of nonlinear
control. These proceedings contain 78 papers, including six plenary lectures,
striking a balance between theory and applications. Subjects covered include
feedback stabilization, nonlinear and adaptive control of electromechanical
systems, nonholonomic systems. Generalized state space systems, algebraic
computing in nonlinear systems theory, decoupling, linearization and modelmatching and robust control are also covered.

Linear and Non-Linear System Theory
For over a quarter of a century, high-gain observers have been used extensively in
the design of output feedback control of nonlinear systems. This book presents a
clear, unified treatment of the theory of high-gain observers and their use in
feedback control. Also provided is a discussion of the separation principle for
nonlinear systems; this differs from other separation results in the literature in that
recovery of stability as well as performance of state feedback controllers is given.
The author provides a detailed discussion of applications of high-gain observers to
adaptive control and regulation problems and recent results on the extended highgain observers. In addition, the author addresses two challenges that face the
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implementation of high-gain observers: high dimension and measurement noise.
Low-power observers are presented for high-dimensional systems. The effect of
measurement noise is characterized and techniques to reduce that effect are
presented. The book ends with discussion of digital implementation of the
observers. Readers will find comprehensive coverage of the main results on highgain observers; rigorous, self-contained proofs of all results; and numerous
examples that illustrate and provide motivation for the results. The book is
intended for engineers and applied mathematicians who design or research
feedback control systems.

Linear Feedback Control
This volume is the second of the three volume publication containing the
proceedings of the 1989 International Symposium on the Mathemat ical Theory of
Networks and Systems (MTNS-89), which was held in Amsterdam, The Netherlands,
June 19-23, 1989 The International Symposia MTNS focus attention on problems
from system and control theory, circuit theory and signal processing, which, in
general, require application of sophisticated mathematical tools, such as from
function and operator theory, linear algebra and matrix theory, differential and
algebraic geometry. The interaction between advanced mathematical methods and
practical engineering problems of circuits, systems and control, which is typical for
MTNS, turns out to be most effective and is, as these proceedings show, a
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continuing source of exciting advances. The second volume contains invited
papers and a large selection of other symposium presentations in the vast area of
robust and nonlinear control. Modern developments in robust control and H-infinity
theory, for finite as well as for infinite dimensional systems, are presented. A large
part of the volume is devoted to nonlinear control. Special atten tion is paid to
problems in robotics. Also the general theory of nonlinear and infinite dimensional
systems is discussed. A couple of papers deal with problems of stochastic control
and filterina. vi Preface The titles of the two other volumes are: Realization and
Modelling in System Theory (volume 1) and Signal Processing, Scattering and
Operator Theory, and Numerical Methods (volume 3).

Differential Geometric Control Theory
This book is a tribute to Prof. Alberto Isidori on the occasion of his 65th birthday.
Prof. Isidori’s proli?c, pioneering and high-impact research activity has spanned
over 35 years. Throughout his career, Prof. Isidori has developed ground-breaking
results, has initiated researchdirections and has contributed towardsthe
foundationofnonlinear controltheory.In addition,his dedication to explain intricate
issues and di?cult concepts in a simple and rigorous way and to motivate young
researchers has been instrumental to the intellectual growth of the nonlinear
control community worldwide. The volume collects 27 contributions written by a
total of 52 researchers. The principal author of each contribution has been selected
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among the - searchers who have worked with Prof. Isidori, have in?uenced his
research activity, or have had the privilege and honour of being his PhD students.
The contributions address a signi?cant number of control topics, including thretical issues, advanced applications, emerging control directions and tutorial
works. The diversity of the areas covered, the number of contributors and their
international standing provide evidence of the impact of Prof. Isidori in the control
and systems theory communities. The book has been divided into six parts:
System Analysis, Optimization Methods, Feedback Design, Regulation, Geometric
Methods and Asymptotic Analysis, re?ecting important control areas which have
been strongly in- enced and, in some cases, pioneered by Prof. Isidori.

Nonlinear and Optimal Control Systems
This new text/reference is an excellent resource for the foundations and
applications of control theory and nonlinear dynamics. All graduates, practitioners,
and professionals in control theory, dynamical systems, perturbation theory,
engineering, physics and nonlinear dynamics will find the book a rich source of
ideas, methods and applications. With its careful use of examples and detailed
development, it is suitable for use as a self-study/reference guide for all scientists
and engineers.
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Stable Adaptive Control and Estimation for Nonlinear Systems
This unique book presents an analytical uniform design methodology of continuoustime or discrete-time nonlinear control system design which guarantees desired
transient performances in the presence of plant parameter variations and unknown
external disturbances. All results are illustrated with numerical simulations, their
practical importance is highlighted, and they may be used for real-time control
system design in robotics, mechatronics, chemical reactors, electrical and electromechanical systems as well as aircraft control systems. The book is easy reading
and is suitable for teaching.

Nonlinear Control Systems
Provides complete coverage of both the Lyapunov and Input-Output stability
theories, ina readable, concise manner. * Supplies an introduction to the popular
backstepping approach to nonlinear control design * Gives a thorough discussion
of the concept of input-to-state stability * Includes a discussion of the
fundamentals of feedback linearization and related results. * Details complete
coverage of the fundamentals of dissipative system's theory and its application in
the so-called L2gain control prooblem, for the first time in an introductory level
textbook. * Contains a thorough discussion of nonlinear observers, a very
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important problem, not commonly encountered in textbooksat this level. *An
Instructor's Manual presenting detailed solutions to all the problems in the book is
available from the Wiley editorial department.

Nonlinear Control Systems
The purpose of this book is to present a self-contained description of the fun
damentals of the theory of nonlinear control systems, with special emphasis on the
differential geometric approach. The book is intended as a graduate text as weil as
a reference to scientists and engineers involved in the analysis and design of
feedback systems. The first version of this book was written in 1983, while I was
teach ing at the Department of Systems Science and Mathematics at Washington
University in St. Louis. This new edition integrates my subsequent teaching
experience gained at the University of Illinois in Urbana-Champaign in 1987, at the
Carl-Cranz Gesellschaft in Oberpfaffenhofen in 1987, at the University of California
in Berkeley in 1988. In addition to a major rearrangement of the last two Chapters
of the first version, this new edition incorporates two additional Chapters at a more
elementary level and an exposition of some relevant research findings which have
occurred since 1985.

Feedback Control in Systems Biology
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This book is written is such a way that the level of mathematical sophistication
builds up from chapter to chapter. It has been reorganized into four parts: basic
analysis, analysis of feedback systems, advanced analysis, and nonlinear feedback
control. Updated content includes subjects which have proven useful in nonlinear
control design in recent years—new in the 3rd edition are: expanded treatment of
passivity and passivity-based control; integral control, high-gain feedback,
recursive methods, optimal stabilizing control, control Lyapunov functions, and
observers. For use as a self-study or reference guide by engineers and applied
mathematicians.

Analysis and Design of Nonlinear Control Systems
This eagerly awaited follow-up to Nonlinear Control Systems incorporates recent
advances in the design of feedback laws, for the purpose of globally stabilizing
nonlinear systems via state or output feedback. The author is one of the most
prominent researchers in the field.

Nonlinear Control Systems using MATLAB®
An excellent introduction to feedback control system design, this book offers a
theoretical approach that captures the essential issues and can be applied to a
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wide range of practical problems. Its explorations of recent developments in the
field emphasize the relationship of new procedures to classical control theory, with
a focus on single input and output systems that keeps concepts accessible to
students with limited backgrounds. The text is geared toward a single-semester
senior course or a graduate-level class for students of electrical engineering. The
opening chapters constitute a basic treatment of feedback design. Topics include a
detailed formulation of the control design program, the fundamental issue of
performance/stability robustness tradeoff, and the graphical design technique of
loopshaping. Subsequent chapters extend the discussion of the loopshaping
technique and connect it with notions of optimality. Concluding chapters examine
controller design via optimization, offering a mathematical approach that is useful
for multivariable systems.

Feedback Systems
The design of control systems is at the very core of engineering. Feedback controls
are ubiquitous, ranging from simple room thermostats to airplane engine control.
Helping to make sense of this wide-ranging field, this book provides a new
approach by keeping a tight focus on the essentials with a limited, yet consistent
set of examples. Analysis and design methods are explained in terms of theory and
practice. The book covers classical, linear feedback controls, and linear
approximations are used when needed. In parallel, the book covers time-discrete
Page 20/29

Bookmark File PDF Feedback Control Nonlinear Systems And Complexity
(digital) control systems and juxtaposes time-continuous and time-discrete
treatment when needed. One chapter covers the industry-standard PID control,
and one chapter provides several design examples with proposed solutions to
commonly encountered design problems. The book is ideal for upper level students
in electrical engineering, mechanical engineering, biological/biomedical
engineering, chemical engineering and agricultural and environmental engineering
and provides a helpful refresher or introduction for graduate students and
professionals Focuses on the essentials of control fundamentals, system analysis,
mathematical description and modeling, and control design to guide the reader
Illustrates the theory and practical application for each point using real-world
examples Strands weave throughout the book, allowing the reader to understand
clearly the use and limits of different analysis and design tools

Nonlinear Dynamical Systems and Control
Intelligent systems are a hallmark of modern feedback control systems. But as
these systems mature, we have come to expect higher levels of performance in
speed and accuracy in the face of severe nonlinearities, disturbances, unforeseen
dynamics, and unstructured uncertainties. Artificial neural networks offer a
combination of adaptability, parallel processing, and learning capabilities that
outperform other intelligent control methods in more complex systems. Borrowing
from Biology Examining neurocontroller design in discrete-time for the first time,
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Neural Network Control of Nonlinear Discrete-Time Systems presents powerful
modern control techniques based on the parallelism and adaptive capabilities of
biological nervous systems. At every step, the author derives rigorous stability
proofs and presents simulation examples to demonstrate the concepts. Progressive
Development After an introduction to neural networks, dynamical systems, control
of nonlinear systems, and feedback linearization, the book builds systematically
from actuator nonlinearities and strict feedback in nonlinear systems to nonstrict
feedback, system identification, model reference adaptive control, and novel
optimal control using the Hamilton-Jacobi-Bellman formulation. The author
concludes by developing a framework for implementing intelligent control in actual
industrial systems using embedded hardware. Neural Network Control of Nonlinear
Discrete-Time Systems fosters an understanding of neural network controllers and
explains how to build them using detailed derivations, stability analysis, and
computer simulations.

Feedback Control, Nonlinear Systems, and Complexity
There has been much excitement over the emergence of new mathematical
techniques for the analysis and control of nonlinear systems. In addition, great
technological advances have bolstered the impact of analytic advances and
produced many new problems and applications which are nonlinear in an essential
way. This book lays out in a concise mathematical framework the tools and
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methods of analysis which underlie this diversity of applications.

Linear and Nonlinear Multivariable Feedback Control
This book provides techniques to produce robust, stable and useable solutions to
problems of H-infinity and H2 control in high-performance, non-linear systems for
the first time. The book is of importance to control designers working in a variety of
industrial systems. Case studies are given and the design of nonlinear control
systems of the same caliber as those obtained in recent years using linear optimal
and bounded-norm designs is explained.

Algebraic and Geometric Methods in Nonlinear Control Theory
"Linear and Nonlinear Multivariable Feedback Control presents a highly original,
unified control theory of both linear and nonlinear multivariable (also known as
multi-input multi-output (MIMO)) feedback systems as a straightforward extension
of classical control theory. It shows how the classical engineering methods look in
the multidimensional case and how practising engineers or researchers can apply
them to the analysis and design of linear and nonlinear MIMO systems."--BOOK
JACKET.
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Linear Feedback Controls
Following the recent developments in the field of absolute stability, Prof. Xiaoxin
Liao, in conjunction with Prof. Pei Yu, has created a second edition of his seminal
work on the subject. Liao begins with an introduction to the Lurie problem and
Lurie control system, before moving on to the simple algebraic sufficient conditions
for the absolute stability of autonomous and non-autonomous ODE systems, as
well as several special classes of Lurie-type systems. The focus of the book then
shifts toward the new results and research that have appeared in the decade since
the first edition was published. This book is aimed to be used by undergraduates in
the areas of applied mathematics, nonlinear control systems, and chaos control
and synchronisation, but may also be useful as a reference for researchers and
engineers. The book is self-contained, though a basic knowledge of calculus, linear
system and matrix theory, and ordinary differential equations is a prerequisite.

Feedback Control of Linear and Nonlinear Systems
Nonlinear Dynamical Systems and Control presents and develops an extensive
treatment of stability analysis and control design of nonlinear dynamical systems,
with an emphasis on Lyapunov-based methods. Dynamical system theory lies at
the heart of mathematical sciences and engineering. The application of dynamical
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systems has crossed interdisciplinary boundaries from chemistry to biochemistry
to chemical kinetics, from medicine to biology to population genetics, from
economics to sociology to psychology, and from physics to mechanics to
engineering. The increasingly complex nature of engineering systems requiring
feedback control to obtain a desired system behavior also gives rise to dynamical
systems. Wassim Haddad and VijaySekhar Chellaboina provide an exhaustive
treatment of nonlinear systems theory and control using the highest standards of
exposition and rigor. This graduate-level textbook goes well beyond standard
treatments by developing Lyapunov stability theory, partial stability, boundedness,
input-to-state stability, input-output stability, finite-time stability, semistability,
stability of sets and periodic orbits, and stability theorems via vector Lyapunov
functions. A complete and thorough treatment of dissipativity theory, absolute
stability theory, stability of feedback systems, optimal control, disturbance
rejection control, and robust control for nonlinear dynamical systems is also given.
This book is an indispensable resource for applied mathematicians, dynamical
systems theorists, control theorists, and engineers.

Classical Feedback Control with Nonlinear Multi-Loop Systems
Nonlinear and Adaptive Control Systems treats nonlinear control and adaptive
control in a unified framework, presenting the major results at a moderate
mathematical level, suitable to MSc students and engineers with undergraduate
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degrees.

Adaptive and Fault-Tolerant Control of Underactuated
Nonlinear Systems
The purpose of the book is to provide an exposition of recently developed adaptive
and fault-tolerant control of underactuated nonlinear systems. Underactuated
systems are abundant in real life, ranging from landing vehicles to surface ships
and underwater vehicles to spacecrafts. For the tracking and stabilization control
of underactuated mechanical systems, many methodologies have been proposed.
However, a number of important issues deserve further investigation. In response
to these issues, four important problems are solved in this book, including control
of underactuated nonlinear systems with input saturation, output-feedback control
in the presence of parametric uncertainties, fault-tolerant control of underactuated
ships with or without actuator redundancy, and adaptive control of multiple
underactauted nonlinear systems, including formation control and flocking control
of multiple underactuated systems.

Neural Network Control of Nonlinear Discrete-Time Systems
Ch. 1. Generalized Hamiltonian systems / D. Cheng -- ch. 2. Continuous finite-time
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control / T. P. Leung and Y. Hong -- ch. 3. Local stabilization of nonlinear systems
by dynamic output feedback / P. Chen and H. Qin -- ch. 4. Hybrid control for global
stabilization of a class of systems / J. Zhao -- ch. 5. Robust and adaptive control of
nonholonomic mechanical systems with applications to mobile robots / Y. M. Hu
and W. Huo -- ch. 6. Introduction to chaos control and anti-control / G. Chen [et al.].

Nonlinear Systems
This monograph provides insight and fundamental understanding into the feedback
control of nonlinear and hybrid process systems. It presents state-of-the-art
methods for the synthesis of nonlinear feedback controllers for nonlinear and
hybrid systems with uncertainty, constraints and time-delays with numerous
applications, especially to chemical processes. It covers both state feedback and
output feedback (including state estimator design) controller designs. Control of
Nonlinear and Hybrid Process Systems includes numerous comments and remarks
providing insight and fundamental understanding into the feedback control of
nonlinear and hybrid systems, as well as applications that demonstrate the
implementation and effectiveness of the presented control methods. The book
includes many detailed examples which can be easily modified by a control
engineer to be tailored to a specific application. This book is useful for researchers
in control systems theory, graduate students pursuing their degree in control
systems and control engineers.
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Control of Nonlinear and Hybrid Process Systems
This volume is the proceedings of a conference held May 6 and 7, 1994 at McGill
University in Montreal in honour of Professor George on the occasion of his 60th
birthday. He has devoted most of his professional life to the subject of feedback
control. Invited speakers were internationally prominent researchers from the USA,
Canada, UK and the Netherlands. Their papers cover various aspects of linear
multivariable feedback control, nonlinear systems and the complexity of systems.
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