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This monograph introduces methods for handling filtering and control problems
in nonlinear stochastic systems arising from network-induced phenomena
consequent on limited communication capacity. Such phenomena include
communication delay, packet dropout, signal quantization or saturation,
randomly occurring nonlinearities and randomly occurring uncertainties.

Thetext is self-contained, beginning with an introduction to nonlinear stochastic
systems, network-induced phenomena and filtering and control, moving through
acollection of the latest research results which focuses on the three aspects of:

the state-of-the-art of nonlinear filtering and control;
recent advances in recursive filtering and sliding mode control; and

their potential for application in networked control systems, and
concluding with some ideas for future research work. New concepts such as the
randomly occurring uncertainty and the probability-constrained performance
index are proposed to make the network models as realistic as possible. The
power of combinations of such recent tools as the compl eting-the-square and
sums-of -squares techniques, Hamilton?Jacobi 7 saacs matrix inequalities,
difference linear matrix inequalities and parameter-dependent matrix inequalities
is exploited in treating the mathematical and computational challenges arising
from nonlinearity and stochasticity.

Nonlinear Sochastic Systems with Network-1nduced Phenomena establishes a
unified framework of control and filtering which will be of value to academic
researchersin bringing structure to problems associated with an important class
of networked system and offering new means of solving them. The significance
of the new concepts, models and methods presented for practical control
engineering and signal processing will also make it avaluable reference for
engineers dealing with nonlinear control and filtering problems.
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This monograph introduces methods for handling filtering and control problemsin nonlinear stochastic
systems arising from network-induced phenomena consequent on limited communication capacity. Such
phenomena include communication delay, packet dropout, signal quantization or saturation, randomly
occurring nonlinearities and randomly occurring uncertainties.

The text is self-contained, beginning with an introduction to nonlinear stochastic systems, network-induced
phenomena and filtering and control, moving through a collection of the latest research results which focuses
on the three aspects of:

the state-of-the-art of nonlinear filtering and control;
recent advances in recursive filtering and sliding mode control; and

their potential for application in networked control systems, and concluding with some ideas for future
research work. New concepts such as the randomly occurring uncertainty and the probability-constrained
performance index are proposed to make the network models as realistic as possible. The power of
combinations of such recent tools as the compl eting-the-square and sums-of -squares techniques,
Hamilton?Jacobi?l saacs matrix inequalities, difference linear matrix inequalities and parameter-dependent
matrix inequalities is exploited in treating the mathematical and computational challenges arising from
nonlinearity and stochasticity.

Nonlinear Sochastic Systems with Network-Induced Phenomena establishes a unified framework of control
and filtering which will be of value to academic researchersin bringing structure to problems associated with
an important class of networked system and offering new means of solving them. The significance of the
new concepts, models and methods presented for practical control engineering and signal processing will
also make it a valuable reference for engineers dealing with nonlinear control and filtering problems.
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Editorial Review
From the Back Cover

This monograph introduces methods for handling filtering and control problemsin nonlinear stochastic
systems arising from network-induced phenomena consequent on limited communication capacity. Such
phenomena include communication delay, packet dropout, signal quantization or saturation, randomly
occurring nonlinearities and randomly occurring uncertainties.

The text is self-contained, beginning with an introduction to nonlinear stochastic systems, network-induced
phenomena and filtering and control, moving through a collection of the latest research results which focuses
on the three aspects of:

the state-of-the-art of nonlinear filtering and control;
recent advancesin recursive filtering and sliding mode control; and
their potential for application in networked control systems,

and concluding with some ideas for future research work. New concepts such as the randomly occurring
uncertainty and the probability-constrained performance index are proposed to make the network models as
realistic as possible. The power of combinations of such recent tools as the compl eting-the-square and sums-
of -squares techniques, Hamilton?Jacobi ?l saacs matrix inequalities, difference linear matrix inequalities, and
parameter-dependent matrix inequalitiesis exploited in treating the mathematical and computational
challenges arising from nonlinearity and stochasticity.

Nonlinear Sochastic Systems with Network-Induced Phenomena establishes a unified framework of control
and filtering which will be of value to academic researchersin bringing structure to problems associated with
an important class of networked system and offering new means of solving them. The significance of the
new concepts, models and methods presented for practical control engineering and signal processing will
also make it avaluable reference for engineers dealing with nonlinear control and filtering problems.
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Control in 2004 and for the journal Automaticain 2000.

Professor Huijun Gao received the Ph.D. degree in control science and engineering from Harbin Institute of
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and teaching awards, including the National Outstanding Doctoral Thesis Award in 2007 from the Ministry
of Education of China, the National Natural Science Award of Chinain 2008, the Outstanding Teacher
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Systems - |, International Journal of Systems Science, Circuits, Systems & Signal Processing and the Journal
of the Franklin Institute. He is a Senior Member of the IEEE, and is serving on the Administrative
Committee of IEEE Industrial Electronics Society. He also serves as a member of program committee for
many international conferences. He was nominated as an appreciated reviewer for |EEE Transactions on
Signal Processing in 2006, and an outstanding reviewer for |EEE Transactions on Automatic Control in
2008-2010 and for the journal Automaticain 2007.



Users Review
From reader reviews:
Stephen Conway:

The feeling that you get from Nonlinear Stochastic Systems with Network-Induced Phenomena: Recursive
Filtering and Sliding-Mode Design will be the more deep you excavating the information that hide within the
words the more you get enthusiastic about reading it. It doesn't mean that this book is hard to comprehend
but Nonlinear Stochastic Systems with Network-1nduced Phenomena: Recursive Filtering and Sliding-Mode
Design giving you buzz feeling of reading. The writer conveys their point in a number of way that can be
understood by anyone who read the item because the author of this guide iswell-known enough. This
particular book also makes your own personal vocabulary increase well. That makesit easy to understand
then can go to you, both in printed or e-book style are available. We suggest you for having this particular
Nonlinear Stochastic Systems with Network-Induced Phenomena: Recursive Filtering and Sliding-Mode
Design instantly.

Sheila Davis:

A lot of people always spent their own free time to vacation or maybe go to the outside with them family or
their friend. Do you know? Many alot of people spent these people free time just watching TV, or even
playing video games all day long. If you wish to try to find a new activity thisislook different you can read
some sort of book. It isrealy fun to suit your needs. If you enjoy the book you read you can spent all day
every day to reading a book. The book Nonlinear Stochastic Systems with Network-1nduced Phenomena:
Recursive Filtering and Sliding-Mode Design it is quite good to read. There are alot of individuals who
recommended this book. These people were enjoying reading this book. In case you did not have enough
space bringing this book you can buy often the e-book. Y ou can mQOore simply to read this book from a smart
phone. The priceis not very costly but this book has high quality.

Derick Heinz;

Y ou may get this Nonlinear Stochastic Systems with Network-Induced Phenomena: Recursive Filtering and
Sliding-Mode Design by check out the bookstore or Mall. Just viewing or reviewing it could to be your solve
troubleif you get difficulties on your knowledge. Kinds of this guide are various. Not only by written or
printed but in addition can you enjoy this book simply by e-book. In the modern era similar to now, you just
looking of your mobile phone and searching what your problem. Right now, choose your own ways to get
more information about your guide. It is most important to arrange yourself to make your knowledge are still
update. Let's try to choose right ways for you.

CatherineLyons:

Reading a publication make you to get more knowledge from it. Y ou can take knowledge and information
from the book. Book is prepared or printed or descriptive from each source which filled update of news.
Within this modern eralike now, many ways to get information are available for an individual. From media
social like newspaper, magazines, science book, encyclopedia, reference book, book and comic. Y ou can add



your knowledge by that book. Do you want to spend your spare time to spread out your book? Or just
seeking the Nonlinear Stochastic Systems with Network-Induced Phenomena: Recursive Filtering and
Sliding-Mode Design when you needed it?
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