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methods, researchers have also been
investigating techniques to diagnose what is
causing the process or control loop degradation.
This requires the use of on-line data to identify
faults via new diagnostic indicators of typical
process problems. A significant focus of some of
this research has been the issue of valve
problems; a research direction that has been
motivated by some industrial statistics that show
up to 40% of control loops having performance
degradation attributable to valve problems.
Shoukat Choudhury, Sirish Shah, and Nina
Thornhill have been very active in this research
field for a number of years and have written a
coherent and consistent presentation of their
many research results as this monograph,
Diagnosis of Process Nonlinearities and Valve
Stiction. The Advances in Industrial Control
series is pleased to welcome this new and
substantial contribution to the process
diagnostic literature. The reader will find the
exploitation of the extensive process data
archives created by today’s process computer
systems one theme in the monograph. From
another viewpoint, the use of higher-order
statistics could be considered to provide a
continuing link to the earlier methods of the
statistical process control paradigm.
Computational Science and Its Applications ICCSA 2003 - Vipin Kumar 2003-08-03
The three-volume set, LNCS 2667, LNCS 2668,
and LNCS 2669, constitutes the refereed
proceedings of the International Conference on
Computational Science and Its Applications,
ICCSA 2003, held in Montreal, Canada, in May

Ultra Low Power Bioelectronics - Rahul
Sarpeshkar 2010-02-22
This book provides, for the first time, a broad
and deep treatment of the fields of both ultra
low power electronics and bioelectronics. It
discusses fundamental principles and circuits for
ultra low power electronic design and their
applications in biomedical systems. It also
discusses how ultra energy efficient cellular and
neural systems in biology can inspire
revolutionary low power architectures in mixedsignal and RF electronics. The book presents a
unique, unifying view of ultra low power analog
and digital electronics and emphasizes the use of
the ultra energy efficient subthreshold regime of
transistor operation in both. Chapters on
batteries, energy harvesting, and the future of
energy provide an understanding of fundamental
relationships between energy use and energy
generation at small scales and at large scales. A
wealth of insights and examples from brain
implants, cochlear implants, bio-molecular
sensing, cardiac devices, and bio-inspired
systems make the book useful and engaging for
students and practicing engineers.
Diagnosis of Process Nonlinearities and
Valve Stiction - Ali Ahammad Shoukat
Choudhury 2008-08-20
were published in the series as the contributed
volume, Process Control Performance
Assessment: From Theory to Implementation
with Andrzej Ordys, Damian Uduehi, and
Michael Johnson as Editors (ISBN
978-1-84628-623-0, 2007). Along with this good
progress in process controller assessment
describing-function-analysis
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2003.The three volumes present more than 300
papers and span the whole range of
computational science from foundational issues
in computer science and mathematics to
advanced applications in virtually all sciences
making use of computational techniques. The
proceedings give a unique account of recent
results in computational science.
Describing-function Analysis of Automatic
Generation Control - Vincent Shewliang Dea
1976

theoretical advances and applications of fuzzy
logic and soft computing from the IFSA 2007
World Congress, held in Cancun, Mexico, June
2007. These papers constitute an important
contribution to the theory and applications of
fuzzy logic and soft computing methodologies.
Generalized Describing-function Analysis of
Continuous and Sampled-data Automatic
Control Systems with Asymmetrical
Nonlinear Elements - Santosh Kumar Guha
1969

Multiple-input Describing Functions and
Nonlinear System Design - Arthur Gelb 1968
The practicing control engineer should find the
book valuable as a complete reference work in
the subject area. If his background in
mathematics is not sufficient to enable him to
follow the theoretical development of ~ h a ~ t e
rc.o1mfort- ably, he can omit that chapter and
will still find a complete presentation in every
chapter except Chapters Seven and Eight, based
on the physically motivated concept of harmonic
analysis of the nonlinearity output. Chapter
Seven, which includes random processes at the
nonlinearity input, requires a statistical
approach. But this too reduces to a rather simple
matter in the very important class of problems
involving static single-valued nonlinearities.
Chapter Eight treats transient responses by
related forms of quasi-linearization which are
developed completely within that chapter. Thus
it is hoped that every control engineer will find
the principal ideas presented in a manner which
is meaningful and appealing to him.
Describing Function Analysis of a Type-1 Control
System with an Asymmetrical Dead-zone
Nonlinearity - Richard Philip Langkammer 1960

Nonlinear Control Systems - Zoran Vukic
2003-02-04
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 well as solved examples for clear
understanding of control applications in the
industrial, electrical, proce
The Electrical Engineering
Handbook,Second Edition - Richard C. Dorf
1997-09-26
In 1993, the first edition of The Electrical
Engineering Handbook set a new standard for
breadth and depth of coverage in an engineering
reference work. Now, this classic has been
substantially revised and updated to include the
latest information on all the important topics in
electrical engineering today. Every electrical
engineer should have an opportunity to expand
his expertise with this definitive guide. In a
single volume, this handbook provides a
complete reference to answer the questions
encountered by practicing engineers in industry,
government, or academia. This well-organized
book is divided into 12 major sections that
encompass the entire field of electrical
engineering, including circuits, signal
processing, electronics, electromagnetics,
electrical effects and devices, and energy, and
the emerging trends in the fields of
communications, digital devices, computer
engineering, systems, and biomedical
engineering. A compendium of physical,
chemical, material, and mathematical data
completes this comprehensive resource. Every
major topic is thoroughly covered and every
important concept is defined, described, and

Computer-Controlled Systems - Karl J Åström
2013-06-13
This volume features computational tools that
can be applied directly and are explained with
simple calculations, plus an emphasis on control
system principles and ideas. Includes worked
examples, MATLAB macros, and solutions
manual.
Theoretical Advances and Applications of Fuzzy
Logic and Soft Computing - Oscar Castillo
2007-06-08
This book comprises a selection of papers on
describing-function-analysis
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illustrated. Conceptually challenging but
carefully explained articles are equally valuable
to the practicing engineer, researchers, and
students. A distinguished advisory board and
contributors including many of the leading
authors, professors, and researchers in the field
today assist noted author and professor Richard
Dorf in offering complete coverage of this
rapidly expanding field. No other single volume
available today offers this combination of broad
coverage and depth of exploration of the topics.
The Electrical Engineering Handbook will be an
invaluable resource for electrical engineers for
years to come.
Computer-aided Nonlinear Control System
Design - Amir Nassirharand 2012-01-02
A systematic computer-aided approach provides
a versatile setting for the control engineer to
overcome the complications of controller design
for highly nonlinear systems. This book provides
such an approach based on the use of describing
functions.
Applied Control Theory for Embedded
Systems - Tim Wescott 2011-03-31
Many embedded engineers and programmers
who need to implement basic process or motion
control as part of a product design do not have
formal training or experience in control system
theory. Although some projects require
advanced and very sophisticated control systems
expertise, the majority of embedded control
problems can be solved without resorting to
heavy math and complicated control theory.
However, existing texts on the subject are highly
mathematical and theoretical and do not offer
practical examples for embedded designers. This
book is different;it presents mathematical
background with sufficient rigor for an
engineering text, but it concentrates on
providing practical application examples that
can be used to design working systems, without
needing to fully understand the math and highlevel theory operating behind the scenes. The
author, an engineer with many years of
experience in the application of control system
theory to embedded designs, offers a concise
presentation of the basics of control theory as it
pertains to an embedded environment. Practical,
down-to-earth guide teaches engineers to apply
practical control theorems without needing to
employ rigorous math Covers the latest concepts
describing-function-analysis

in control systems with embedded digital
controllers
Control Systems Engineering Using Matlab - S N
Sivanandam 2009-11-01
Control Systems Engineering using MATLAB
provides students with a concise introduction to
the basic concepts in automatic control systems
and the various methods of solving its problems.
Designed to comfortably cover two academic
semesters, the style and form of the book makes
it easily comprehensible for all engineering
disciplines that have control system courses in
their curricula. The solutions to the problems
are programmed using MATLAB 6.0 for which
the simulated results are provided. The MATLAB
Control Systems Toolbox is provided in the
Appendix for easy reference. The book would be
useful as a textbook to undergraduate students
and as quick reference for higher studies.
Reference Data for Engineers - Mac E. Van
Valkenburg 2001-09-26
This standard handbook for engineers covers the
fundamentals, theory and applications of radio,
electronics, computers, and communications
equipment. It provides information on essential,
need-to-know topics without heavy emphasis on
complicated mathematics. It is a "must-have" for
every engineer who requires electrical,
electronics, and communications data. Featured
in this updated version is coverage on
intellectual property and patents, probability
and design, antennas, power electronics,
rectifiers, power supplies, and properties of
materials. Useful information on units, constants
and conversion factors, active filter design,
antennas, integrated circuits, surface acoustic
wave design, and digital signal processing is also
included. This work also offers new knowledge
in the fields of satellite technology, space
communication, microwave science,
telecommunication, global positioning systems,
frequency data, and radar.
Lagrangian and Hamiltonian Methods for
Nonlinear Control 2003 - A Astolfi 2003-10-07
This is the second of a series of IFAC Workshops
initiated in 2000. The first one chaired and
organized by Profs. N. Leonard and R. Ortega,
was held in Princeton in March 2000. This
proceedings volume looks at the role-played by
Lagrangian and Hamiltonian methods in
disciplines such as classical mechanics, quantum
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mechanics, fluid dynamics, electrodynamics,
celestial mechanics and how such methods can
be practically applied in the control community.
*Presents and illustrates new approaches to
nonlinear control that exploit the Lagrangian
and Hamiltonian structure of the system to be
controlled *Highlights the important role of
Lagrangian and Hamiltonian Structures as
design methods
A Describing-function Analysis of the
Stability of a Launch Vehicle with Nonlinear
Thrust Vectoring - Harold C. Lester 1965

dynamic systems modeling, analysis, and control
are also discussed. Annotation copyrighted by
Book News, Inc., Portland, OR
Applied Computational Intelligence - Da Ruan
2004
FLINS, originally an acronym for OC Fuzzy
Logic and Intelligent technologies in Nuclear
ScienceOCO, has now been extended to include
computational intelligent systems for applied
research. FLINS 2004, is the sixth in a series of
international conferences, covers state-of-the-art
research and development in applied
computational intelligence for applied research
in general and for power/nuclear engineering in
particular. This book presents the latest
research trends and future research directions
in the field. The proceedings have been selected
for coverage in: . OCo Index to Scientific &
Technical Proceedings- (ISTP / ISI Proceedings).
OCo Index to Scientific & Technical Proceedings
(ISTP CDROM version / ISI Proceedings). OCo
CC Proceedings OCo Engineering & Physical
Sciences."
Relay Tuning of PID Controllers - M.
Chidambaram 2018-02-09
This book presents comprehensive information
on the relay auto-tuning method for unstable
systems in process control industries, and
introduces a new, refined Ziegler-Nichols
method for designing controllers for unstable
systems. The relay auto-tuning method is
intended to assist graduate students in chemical,
electrical, electronics and instrumentation
engineering who are engaged in advanced
process control. The book’s main focus is on
developing a controller tuning method for scalar
and multivariable systems, particularly for
unstable processes. It proposes a much simpler
technique, avoiding the shortcomings of the
popular relay-tuning method. The effects of
higher-order harmonics are incorporated, owing
to the shape of output waveforms. In turn, the
book demonstrates the applicability and
effectiveness of the Ziegler-Nichols method
through simulations on a number of linear and
non-linear unstable systems, confirming that it
delivers better performance and robust stability
in the presence of uncertainty. The proposed
method can also be easily implemented across
industries with the help of various auto-tuners
available on the market. Offering a professional

Applications of Robust Control to Nonlinear
Systems - Richard Dean Colgren 2004
Design and Implementation of Dithering
Signal Injection Technique in Nonlinear
Control System Based on Dual Input
Describing Function Analysis - Elisabeth
Tansiana Mbitu 2021
Technology and Engineering Applications of
Simulink - S. Chakravarty 2012-05-23
Building on MATLAB (the language of technical
computing), Simulink provides a platform for
engineers to plan, model, design, simulate, test
and implement complex electromechanical,
dynamic control, signal processing and
communication systems. Simulink-Matlab
combination is very useful for developing
algorithms, GUI assisted creation of block
diagrams and realisation of interactive
simulation based designs. The eleven chapters of
the book demonstrate the power and capabilities
of Simulink to solve engineering problems with
varied degree of complexity in the virtual
environment.
Space Vehicle Dynamics and Control - Bong Wie
1998
A textbook that incorporates the latest methods
used for the analysis of spacecraft orbital,
attitude, and structural dynamics and control.
Spacecraft dynamics is treated as a dynamic
system with emphasis on practical applications,
typical examples of which are the analysis and
redesign of the pointing control system of the
Hubble Space Telescope and the analysis of an
active vibrations control for the COFS (Control
of Flexible Structures) Mast Flight System. In
addition to the three subjects mentioned above,
describing-function-analysis
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and modern perspective on profitably and
efficiently automating controller tuning, the
book will be of interest to graduate students,
researchers, and industry professionals alike.
Applied Computational Intelligence -

Expansion - Xingjian Jing 2015-02-17
This book is a systematic summary of some new
advances in the area of nonlinear analysis and
design in the frequency domain, focusing on the
application oriented theory and methods based
on the GFRF concept, which is mainly done by
the author in the past 8 years. The main results
are formulated uniformly with a parametric
characteristic approach, which provides a
convenient and novel insight into nonlinear
influence on system output response in terms of
characteristic parameters and thus facilitate
nonlinear analysis and design in the frequency
domain. The book starts with a brief introduction
to the background of nonlinear analysis in the
frequency domain, followed by recursive
algorithms for computation of GFRFs for
different parametric models, and nonlinear
output frequency properties. Thereafter the
parametric characteristic analysis method is
introduced, which leads to the new
understanding and formulation of the GFRFs,
and nonlinear characteristic output spectrum
(nCOS) and the nCOS based analysis and design
method. Based on the parametric characteristic
approach, nonlinear influence in the frequency
domain can be investigated with a novel insight,
i.e., alternating series, which is followed by
some application results in vibration control.
Magnitude bounds of frequency response
functions of nonlinear systems can also be
studied with a parametric characteristic
approach, which result in novel parametric
convergence criteria for any given parametric
nonlinear model whose input-output relationship
allows a convergent Volterra series expansion.
This book targets those readers who are working
in the areas related to nonlinear analysis and
design, nonlinear signal processing, nonlinear
system identification, nonlinear vibration
control, and so on. It particularly serves as a
good reference for those who are studying
frequency domain methods for nonlinear
systems.
Natural Biodynamics - Vladimir G. Ivancevic
2005
This comprehensive volume is a graduate-level
text in human biodynamics, written in the
unified categorical language of modern
differential geometry and topology. Combining
mathematics, physics and robotics with human

A Functional Description of the Edvac [an
Automatically-sequence Serial Binary
Electronic Digital Computer - Moore School
of Electrical Engineering 1949
The Dynamics of Vehicles on Roads and on
Tracks - Willumeit 2018-05-08
First published in 1980. CRC Press is an imprint
of Taylor & Francis.
Control of Machines with Friction - Brian
Armstrong-Hélouvry 2012-12-06
It is my ambition in writing this book to bring
tribology to the study of control of machines
with friction. Tribology, from the greek for study
of rubbing, is the discipline that concerns itself
with friction, wear and lubrication. Tribology
spans a great range of disciplines, from surface
physics to lubrication chemistry and
engineering, and comprises investigators in
diverse specialities. The English language
tribology literature now grows at a rate of some
700 articles per year. But for all of this activity,
in the three years that I have been concerned
with the control of machines with friction, I have
but once met a fellow controls engineer who was
aware that the field existed, this including many
who were concerned with friction. In this vein I
must confess that, before undertaking these
investigations, I too was unaware that an active
discipline of friction existed. The experience
stands out as a mark of the specialization of our
time. Within tribology, experimental and
theoretical understanding of friction in
lubricated machines is well developed. The
controls engineer's interest is in dynamics,
which is not the central interest of the
tribologist. The tribologist is more often
concerned with wear, with respect to which
there has been enormous progress - witness the
many mechanisms which we buy today that are
lubricated once only, and that at the factory.
Though a secondary interest, frictional dynamics
are note forgotten by tribology.
Frequency Domain Analysis and Design of
Nonlinear Systems based on Volterra Series
describing-function-analysis
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physiology, this is the first book that describes
all levels of human biodynamics, from musculoskeletal mechanics to the higher brain functions.
The book develops and uses a variety of research
methods, ranging from chaos theory and
Haken's synergetics, through quantum
mechanics, to nonlinear control and artificial
intelligence, to provide the means to understand,
predict and control the behavior of human-like
systems in their full neuro-musculo-skeletal
complexity. The applications of this unique
scientific methodology range from prediction of
human neuro-musculo-skeletal injuries to brainlike control of humanoid robots.
Applied Nonlinear Control - Jean-Jacques E.
Slotine 1991
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.
Advances in Chemical Engineering 1958-01-01
Advances in Chemical Engineering
Reactor Kinetics and Control - Lynn E. Weaver
1964

chapters devoted to the key topics of Lyapunov
stability, input-output stability, and the
treatment of differential geometric control
theory. Audience: this text is designed for use at
the graduate level in the area of nonlinear
systems and as a resource for professional
researchers and practitioners working in areas
such as robotics, spacecraft control, motor
control, and power systems.
Design and Analysis of High Efficiency Line
Drivers for xDSL - Tim Piessens 2006-04-18
Design and Analysis of High Efficiency Line
Drivers for xDSL covers the most important
building block of an xDSL (ADSL, VDSL, ...)
system: the line driver. Traditional Class AB line
drivers consume more than 70% of the total
power budget of state-of-the-art ADSL modems.
This book describes the main difficulties in
designing line drivers for xDSL. The most
important specifications are elaborated staring
from the main properties of the channel and the
signal properties. The traditional (class AB),
state-of-the-art (class G) and future technologies
(class K) are discussed. The main part of Design
and Analysis of High Efficiency Line Drivers for
xDSL describes the design of a novel
architecture: the Self-Oscillating Power
Amplifier or SOPA.
NASA Technical Note - United States. National
Aeronautics and Space Administration 1959

NASA technical note - 1972
Analysis and Design of Intelligent Systems
Using Soft Computing Techniques - Patricia
Melin 2007-06-05
This book comprises a selection of papers on
new methods for analysis and design of hybrid
intelligent systems using soft computing
techniques from the IFSA 2007 World Congress,
held in Cancun, Mexico, June 2007.
Nonlinear Control Engineering - Derek P.
Atherton 1982-01-01

Nonlinear Systems Analysis - M. Vidyasagar
2002-01-01
When M. Vidyasagar wrote the first edition of
Nonlinear Systems Analysis, most control
theorists considered the subject of nonlinear
systems a mystery. Since then, advances in the
application of differential geometric methods to
nonlinear analysis have matured to a stage
where every control theorist needs to possess
knowledge of the basic techniques because
virtually all physical systems are nonlinear in
nature. The second edition, now republished in
SIAM's Classics in Applied Mathematics series,
provides a rigorous mathematical analysis of the
behavior of nonlinear control systems under a
variety of situations. It develops nonlinear
generalizations of a large number of techniques
and methods widely used in linear control
theory. The book contains three extensive
describing-function-analysis

A Mathematical Introduction to Control Theory Shlomo Engelberg 2005
Striking a careful balance between mathematical
rigor and engineering-oriented applications, this
textbook aims to maximize the reader's
understanding of both the mathematical and
engineering aspects of control theory. An
invaluable book for junior and senior level
university students in engineering, particularly
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electrical engineering.
Nonlinear System Analysis - Austin Blaquiere
2012-12-02
Nonlinear System Analysis focuses on the study
of systems whose behavior is governed by
nonlinear differential equations. This book is
composed of nine chapters that cover some
problems that play a major role in engineering
and physics. The opening chapter briefly
introduces the difference between linear and
nonlinear systems. Considerable chapters are

describing-function-analysis

devoted to engineering and physics related
problems and their applications to particle
accelerators, frequency measurements, and
masers. Included in these chapters are
important practical problems, such as
synchronization, stability of systems with
periodic coefficients, and effect of random
disturbances. The remaining chapters examine
random fluctuations of the motion and selfoscillators. This book is intended primarily for
engineers and physicists.
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