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The two volume set, CCIS 262 and 263, constitutes the refereed proceedings of the
International Conference, MulGraB 2011, held as Part of the Future Generation Information
Technology Conference, FGIT 2011, in conjunction with GDC 2011, Jeju Island, Korea, in
December 2011. The papers presented were carefully reviewed and selected from numerous
submissions and focuse on the various aspects of multimedia, computer graphics and
broadcasting.
This Encyclopedia of Control Systems, Robotics, and Automation is a component of the global
Encyclopedia of Life Support Systems EOLSS, which is an integrated compendium of twenty
one Encyclopedias. This 22-volume set contains 240 chapters, each of size 5000-30000
words, with perspectives, applications and extensive illustrations. It is the only publication of its
kind carrying state-of-the-art knowledge in the fields of Control Systems, Robotics, and
Automation and is aimed, by virtue of the several applications, at the following five major target
audiences: University and College Students, Educators, Professional Practitioners, Research
Personnel and Policy Analysts, Managers, and Decision Makers and NGOs.
The extraordinary development of digital computers (microprocessors, microcontrollers) and
their extensive use in control systems in all fields of applications has brought about important
changes in the design of control systems. Their performance and their low cost make them
suitable for use in control systems of various kinds which demand far better capabilities and
performances than those provided by analog controllers. However, in order really to take
advantage of the capabilities of microprocessors, it is not enough to reproduce the behavior of
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analog (PID) controllers. One needs to implement specific and high-performance model based
control techniques developed for computer-controlled systems (techniques that have been
extensively tested in practice). In this context identification of a plant dynamic model from data
is a fundamental step in the design of the control system. The book takes into account the fact
that the association of books with software and on-line material is radically changing the
teaching methods of the control discipline. Despite its interactive character, computer-aided
control design software requires the understanding of a number of concepts in order to be
used efficiently. The use of software for illustrating the various concepts and algorithms helps
understanding and rapidly gives a feeling of the various phenomena.
Explore a concise and practical introduction to implementation methods and the theory of
digital control systems on microcontrollers Embedded Digital Control: Implementation on ARM
Cortex-M Microcontrollers delivers expert instruction in digital control system implementation
techniques on the widely used ARM Cortex-M microcontroller. The accomplished authors
present the included information in three phases. First, they describe how to implement
prototype digital control systems via the Python programming language in order to help the
reader better understand theoretical digital control concepts. Second, the book offers readers
direction on using the C programming language to implement digital control systems on actual
microcontrollers. This will allow readers to solve real-life problems involving digital control,
robotics, and mechatronics. Finally, readers will learn how to merge the theoretical and
practical issues discussed in the book by implementing digital control systems in real-life
applications. Throughout the book, the application of digital control systems using the Python
programming language ensures the reader can apply the theory contained within. Readers will
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also benefit from the inclusion of: A thorough introduction to the hardware used in the book,
including STM32 Nucleo Development Boards and motor drive expansion boards An
exploration of the software used in the book, including MicroPython, Keil uVision, and Mbed
Practical discussions of digital control basics, including discrete-time signals, discrete-time
systems, linear and time-invariant systems, and constant coefficient difference equations An
examination of how to represent a continuous-time system in digital form, including analog-todigital conversion and digital-to-analog conversion Perfect for undergraduate students in
electrical engineering, Embedded Digital Control: Implementation on ARM Cortex-M
Microcontrollers will also earn a place in the libraries of professional engineers and hobbyists
working on digital control and robotics systems seeking a one-stop reference for digital control
systems on microcontrollers.
Covers PID control systems from the very basics to the advanced topics This book covers the
design, implementation and automatic tuning of PID control systems with operational
constraints. It provides students, researchers, and industrial practitioners with everything they
need to know about PID control systems—from classical tuning rules and model-based design
to constraints, automatic tuning, cascade control, and gain scheduled control. PID Control
System Design and Automatic Tuning using MATLAB/Simulink introduces PID control system
structures, sensitivity analysis, PID control design, implementation with constraints,
disturbance observer-based PID control, gain scheduled PID control systems, cascade PID
control systems, PID control design for complex systems, automatic tuning and applications of
PID control to unmanned aerial vehicles. It also presents resonant control systems relevant to
many engineering applications. The implementation of PID control and resonant control
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highlights how to deal with operational constraints. Provides unique coverage of PID Control of
unmanned aerial vehicles (UAVs), including mathematical models of multi-rotor UAVs, control
strategies of UAVs, and automatic tuning of PID controllers for UAVs Provides detailed
descriptions of automatic tuning of PID control systems, including relay feedback control
systems, frequency response estimation, Monte-Carlo simulation studies, PID controller design
using frequency domain information, and MATLAB/Simulink simulation and implementation
programs for automatic tuning Includes 15 MATLAB/Simulink tutorials, in a step-by-step
manner, to illustrate the design, simulation, implementation and automatic tuning of PID control
systems Assists lecturers, teaching assistants, students, and other readers to learn PID control
with constraints and apply the control theory to various areas. Accompanying website includes
lecture slides and MATLAB/ Simulink programs PID Control System Design and Automatic
Tuning using MATLAB/Simulink is intended for undergraduate electrical, chemical, mechanical,
and aerospace engineering students, and will greatly benefit postgraduate students,
researchers, and industrial personnel who work with control systems and their applications.
Dynamics systems (living organisms, electromechanical and industrial systems, chemical and
technological processes, market and ecology, and so forth) can be considered and analyzed
using information and systems theories. For example, adaptive human behavior can be studied
using automatic feedback control. As an illustrative example, the driver controls a car changing
the speed and steer ing wheels using incoming information, such as traffic and road conditions.
This book focuses on the most important and manageable topics in applied multivariable
control with application to a wide class of electromechanical dynamic systems. A large
spectrum of systems, familiar to electrical, mechanical, and aerospace stu dents, engineers,
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and scholars, are thoroughly studied to build the bridge between theory and practice as well as
to illustrate the practical application of control theory through illustrative examples. It is the
author's goal to write a book that can be used to teach undergraduate and graduate classes in
automatic control and nonlin ear control at electrical, mechanical, and aerospace engineering
departments. The book is also addressed to engineers and scholars, and the examples
considered allow one to implement the theory in a great variety of industrial systems. The main
purpose of this book is to help the reader grasp the nature and significance of multivariable
control.
Since they entered our world around the middle of the 20th century, the application of
mechatronics has enhanced our lives with functionality based on the integration of electronics,
control systems and electric drives. This book deals with the special class of mechatronics that
has enabled the exceptional levels of accuracy and speed of high-tech equipment applied in
the semiconductor industry, realising the continuous shrink in detailing of micro-electronics and
MEMS. As well as the more frequently presented standard subjects of dynamics, motion
control, electronics and electromechanics, this book includes an overview of systems
engineering, optics and precision measurement systems, in an attempt to establish a
connection between these fields under one umbrella. Robert Munnig Schmidt is professor in
Mechatronic System Design at Delft University of Technology with industrial experience at
Philips and ASML in research and development of consumer and high-tech systems. He is
also director of RMS Acoustics & Mechatronics, doing research and development on active
controlled low frequency sound systems. Georg Schitter is professor at the Automation and
Control Institute (ACIN) at Vienna University of Technology with a standing track record in
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research on the control and mechatronic design of extremely fast precision motion systems
such as video rate AFM systems. Adrian Rankers is managing partner of Mechatronics
Academy, developing and delivering high level courses to the industrial community, based on
industrial experience at Philips in the research and development of consumer and high-tech
systems. Jan van Eijk is emeritus professor in Advanced Mechatronics at Delft University of
Technology. He is also director of MICE BV and partner at Mechatronics Academy, acting as
industrial R&D advisor and teacher with experience at Philips in the research and development
of consumer and high-tech systems.
The essential introduction to the principles and applications of feedback systems—now fully
revised and expanded This textbook covers the mathematics needed to model, analyze, and
design feedback systems. Now more user-friendly than ever, this revised and expanded edition
of Feedback Systems is a one-volume resource for students and researchers in mathematics
and engineering. It has applications 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 controloriented 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. Features a new chapter on
design principles and tools, illustrating the types of problems that can be solved using
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feedback Includes a new chapter on fundamental limits and new material on the Routh-Hurwitz
criterion and root locus plots Provides exercises at the end of every chapter Comes with an
electronic solutions manual An ideal textbook for undergraduate and graduate students
Indispensable for researchers seeking a self-contained resource on control theory
This book covers various modern theoretical, technical, practical and technological aspects of
computerized numerical control and control systems of deterministic and stochastic dynamical
processes.
Proceedings of the European Control Conference 1991, July 2-5, 1991, Grenoble, France
This volume is the published Proceedings of selected papers from the IFAC Symposium,
Swansea, 11-13 July 1988, where a forum was provided for discussion of the latest advances
and techniques in the education of control and instrument engineers. Seven major topics were
covered to aid lecturers in understanding, developing and presenting systems engineering control and measurement - as a subject to undergraduate and postgraduate students. The
teaching of real-time computer control as a topic and laboratory experiments for both
continuous and discrete systems were discussed, as was process control, with the emphasis
on providing the student with engineering experience by using scaled-down equipment which
would teach practical skills. Included in the Proceedings are papers on measurement and
instrumentation, an area felt to be neglected within academic instruction. The development of
software tools for systems design within systems engineering was included, as was the
exchange of teaching packages and methods between academics, and the education
curriculum of systems engineering within developing countries. These Proceedings will prove
to be a useful up-to-date guide and reference source for all lecturers and professors involved in
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curriculum development and the teaching of control and measurement in systems engineering.
True Digital Control: Statistical Modelling andNon–Minimal State Space Designdevelops a true
digitalcontrol design philosophy that encompasses data–basedmodel identification, through to
control algorithm design,robustness evaluation and implementation. With a heritage from
bothclassical and modern control system synthesis, this book issupported by detailed practical
examples based on theauthors’ research into environmental, mechatronic and roboticsystems.
Treatment of both statistical modelling and control designunder one cover is unusual and
highlights the important connectionsbetween these disciplines. Starting from the ubiquitous
proportional–integralcontroller, and with essential concepts such as pole assignmentintroduced
using straightforward algebra and block diagrams, thisbook addresses the needs of those
students, researchers andengineers, who would like to advance their knowledge of
controltheory and practice into the state space domain; and academics whoare interested to
learn more about non–minimal state variablefeedback control systems. Such non–minimal
state feedback isutilised as a unifying framework for generalised digital controlsystem design.
This approach provides a gentle learning curve, fromwhich potentially difficult topics, such as
optimal, stochastic andmultivariable control, can be introduced and assimilated in aninteresting
and straightforward manner. Key features: Covers both system identification and control
systemdesign in a unified manner Includes practical design case studies and
simulationexamples Considers recent research into time–variable andstate–dependent
parameter modelling and control, essentialelements of adaptive and nonlinear control system
design, and thedelta–operator (the discrete–time equivalent of thedifferential operator) systems
Accompanied by a website hosting MATLAB examples True Digital Control: Statistical
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Modelling andNon–Minimal State Space Design is a comprehensive andpractical guide for
students and professionals who wish to furthertheir knowledge in the areas of modern control
and systemidentification.
Introduction to state-space methods covers feedback control; state-space representation of
dynamic systems and dynamics of linear systems; frequency-domain analysis; controllability
and observability; shaping the dynamic response; more. 1986 edition.
Society is approaching and advancing nano- and microtechnology from various angles of
science and engineering. The need for further fundamental, applied, and experimental
research is matched by the demand for quality references that capture the multidisciplinary and
multifaceted nature of the science. Presenting cutting-edge information that is applicable to
many fields, Nano- and Micro-Electromechanical Systems: Fundamentals of Nano and
Microengineering, Second Edition builds the theoretical foundation for understanding,
modeling, controlling, simulating, and designing nano- and microsystems. The book focuses on
the fundamentals of nano- and microengineering and nano- and microtechnology. It
emphasizes the multidisciplinary principles of NEMS and MEMS and practical applications of
the basic theory in engineering practice and technology development. Significantly revised to
reflect both fundamental and technological aspects, this second edition introduces the
concepts, methods, techniques, and technologies needed to solve a wide variety of problems
related to high-performance nano- and microsystems. The book is written in a textbook style
and now includes homework problems, examples, and reference lists in every chapter, as well
as a separate solutions manual. It is designed to satisfy the growing demands of
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and microengineering, and to enable them to contribute to the nanotechnology revolution.

Digital Computer Applications to Process Control presents the developments in
the application of digital computers to the control of technical processes. This
book discusses the control principles and includes as well direct feedback and
feed forward control as monitoring and optimization of technical processes.
Organized into five parts encompassing 77 chapters, this book begins with an
overview of the two categories of microprocessor systems. This text then
discusses the concept of a sensor controlled robot that adapts to any task,
assures product quality, and eliminates machine tending labor. Other chapters
consider the ergonomic adaptation of the human operator's working conditions to
his abilities. This book discusses as well the self-tuning regulator for liquid level in
the acetic acid evaporator and its actual performance in production. The final
chapter deals with algebraic method for deadbeat control of multivariable linear
time-invariant continuous systems. This book is a valuable resource for electrical
and control engineers.
This is the biggest, most comprehensive, and most prestigious compilation of
articles on control systems imaginable. Every aspect of control is expertly
covered, from the mathematical foundations to applications in robot and
manipulator control. Never before has such a massive amount of authoritative,
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detailed, accurate, and well-organized information been available in a single
volume. Absolutely everyone working in any aspect of systems and controls must
have this book!
This text is aimed at second or third year courses in Electrical and Mechanical
Engineering, and provides for the needs of these courses without being over
burdened with detail. The authors work in one of the foremost centres in Europe
for Control Engineering, and bring both teaching and practical consultancy
experience to the text, which links theoretical approaches to actual case
histories. Including an introduction to the software tools of MATLAB and
SIMULINK, this book also includes simulations and examples throughout, and
provides a straightforward introduction to Control Engineering for students, and
those wishing to refresh their knowledge.
Coulson and Richardson’s Chemical Engineering: Volume 3B: Process Control,
Fourth Edition, covers reactor design, flow modeling, and gas-liquid and gas-solid
reactions and reactors. Converted from textbooks into fully revised reference
material Content ranges from foundational through to technical Added emerging
applications, numerical methods and computational tools
Students entering today's engineering fields will find an increased emphasis on
practical analysis, design, and control. They must be able to translate their
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advanced programming abilities and sound theoretical backgrounds into superior
problem-solving skills. Electromechanical Systems and Devices facilitates the
creation of critical problem-solvin
This book presents innovative techniques and approaches to maintaining
dynamic security of modern power systems that have a high penetration of
renewable energy sources (RESs). The authors propose a number of frequency
control strategies and schemes to address and evade stability problems in
system frequency and voltage that can lead to power interruption and power
failure/blackout. The book includes case studies aimed at validating the
effectiveness of the techniques and strategies presented, and will be a valuable
resource for researchers working in electrical power engineering, power system
stability, dynamics and control, and microgrids.
The vast majority of automatic controllers used to compensate industrial
processes are of PI or PID type. This book comprehensively compiles, using a
unified notation, tuning rules for these controllers proposed over the last seven
decades (1935OCo2005). The tuning rules are carefully categorized and
application information about each rule is given. The book discusses controller
architecture and process modeling issues, as well as the performance and
robustness of loops compensated with PI or PID controllers. This unique
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publication brings together in an easy-to-use format material previously published
in a large number of papers and books. This wholly revised second edition
extends the presentation of PI and PID controller tuning rules, for single variable
processes with time delays, to include additional rules compiled since the first
edition was published in 2003. Sample Chapter(s). Chapter 1: Introduction (17
KB). Contents: Controller Architecture; Tuning Rules for PI Controllers; Tuning
Rules for PID Controllers; Performance and Robustness Issues in the
Compensation of FOLPD Processes with PI and PID Controllers. Readership:
Control engineering researchers in academia and industry with an interest in PID
control and control engineering practitioners using PID controllers. The book also
serves as a reference for postgraduate and undergraduate students."
This volume is the first of the new series Advances in Dynamics and Delays. It offers
the latest advances in the research of analyzing and controlling dynamical systems with
delays, which arise in many real-world problems. The contributions in this series are a
collection across various disciplines, encompassing engineering, physics, biology, and
economics, and some are extensions of those presented at the IFAC (International
Federation of Automatic Control) conferences since 2011. The series is categorized in
five parts covering the main themes of the contributions: · Stability Analysis and Control
Design · Networks and Graphs · Time Delay and Sampled-Data Systems ·
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Computational and Software Tools · Applications This volume will become a good
reference point for researchers and PhD students in the field of delay systems, and for
those willing to learn more about the field, and it will also be a resource for control
engineers, who will find innovative control methodologies for relevant applications, from
both theory and numerical analysis perspectives.
This book consists of nine papers covering a number of basic ideas, concepts, and
methods of nonlinear analysis, as well as some current research problems. Thus, the
reader is introduced to the fascinating theory around Brouwer's fixed point theorem, to
Granas' theory of topological transversality, and to some advanced techniques of
critical point theory and fixed point theory. Other topics include discontinuous
differential equations, new results of metric fixed point theory, robust tracker design
problems for various classes of nonlinear systems, and periodic solutions in computer
virus propagation models.
Written by leading researchers, this book collects a number of articles considering the
problems of finite-precision computing in digital controllers and filters. Topics range
from analysis of fragility and finite-precision effects to the design of low-complexity
digital controllers.
This book is intended to provide a senior undergraduate or graduate student in
electrical engineering or computer science with a balance of fundamental theory, review
of industry practice, and hands-on experience to prepare for a career in the real-time
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embedded system industries. It is also intended to provide the practicing engineer with
the necessary background to apply real-time theory to the design of embedded
components and systems. Typical industries include aerospace, medical diagnostic and
therapeutic systems, telecommunications, automotive, robotics, industrial process
control, media systems, computer gaming, and electronic entertainment, as well as
multimedia applications for general-purpose computing. This updated edition adds
three new chapters focused on key technology advancements in embedded systems
and with wider coverage of real-time architectures. The overall focus remains the RTOS
(Real-Time Operating System), but use of Linux for soft real-time, hybrid FPGA (Field
Programmable Gate Array) architectures and advancements in multi-core system-onchip (SoC), as well as software strategies for asymmetric and symmetric
multiprocessing (AMP and SMP) relevant to real-time embedded systems, have been
added. Companion files are provided with numerous project videos, resources,
applications, and figures from the book. Instructors’ resources are available upon
adoption. FEATURES: • Provides a comprehensive, up to date, and accessible
presentation of embedded systems without sacrificing theoretical foundations •
Features the RTOS (Real-Time Operating System), but use of Linux for soft real-time,
hybrid FPGA architectures and advancements in multi-core system-on-chip is included
• Discusses an overview of RTOS advancements, including AMP and SMP
configurations, with a discussion of future directions for RTOS use in multi-core
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architectures, such as SoC • Detailed applications coverage including robotics,
computer vision, and continuous media • Includes a companion disc (4GB) with
numerous videos, resources, projects, examples, and figures from the book • Provides
several instructors’ resources, including lecture notes, Microsoft PP slides, etc.
Digital Control Applications Illustrated with MATLAB covers the modeling, analysis, and
design of linear discrete control systems. Illustrating all topics using the micro-computer
implementation of digital controllers aided by MATLAB, Simulink, and FEEDBACK
This book addresses topics specific to the application of power electronics to telecom
systems. It follows the power flow from national grid down to the last low-voltage high
current requirement of a processor. Auxiliary equipment requirements, such as
uninterruptible power supplies, storage energy systems, or charging systems, are
explained, along with peculiar classification or suggestions for usage. The presentation
of each telecom power system is completed with a large number of practical examples
to reinforce new material.
This book focuses on the design, implementation and applications of embedded
systems and advanced industrial controls with microcontrollers. It combines classical
and modern control theories as well as practical control programming codes to help
readers learn control techniques easily and effectively. The book covers both linear and
nonlinear control techniques to help readers understand modern control strategies. The
author provides a detailed description of the practical considerations and applications in
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linear and nonlinear control systems. They concentrate on the ARM® Cortex®-M4
MCU system built by Texas InstrumentsTM called TM4C123GXL, in which two ARM®
Cortex®-M4 MCUs, TM4C123GH6PM, are utilized. In order to help the reader develop
and build application control software for a specified microcontroller unit. Readers can
quickly develop and build their applications by using sample project codes provided in
the book to access specified peripherals. The book enables readers to transfer from
one interfacing protocol to another, even if they only have basic and fundamental
understanding and basic knowledge of one interfacing function. Classical and Modern
Controls with Microcontrollers is a powerful source of information for control and
systems engineers looking to expand their programming knowledge of C, and of
applications of embedded systems with microcontrollers. The book is a textbook for
college students majored in CE, EE and ISE to learn and study classical and modern
control technologies. The book can also be adopted as a reference book for
professional programmers working in modern control fields or related to intelligent
controls and embedded computing and applications. Advances in Industrial Control
reports and encourages the transfer of technology in control engineering. The rapid
development of control technology has an impact on all areas of the control discipline.
The series offers an opportunity for researchers to present an extended exposition of
new work in all aspects of industrial control.
Since they entered our world around the middle of the 20th century, the application of
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mechatronics has enhanced our lives with functionality based on the integration of
electronics, control systems and electric drives. This book deals with the special class
of mechatronics that has enabled the exceptional levels of accuracy and speed of hightech equipment applied in the semiconductor industry, realising the continuous shrink in
detailing of micro-electronics and MEMS. As well as the more frequently presented
standard subjects of dynamics, motion control, electronics and electromechanics, this
book includes an overview of systems engineering, optics and precision measurement
systems, in an attempt to establish a connection between these fields under one
umbrella. Robert Munnig Schmidt is emeritus professor in Mechatronic System Design
at Delft University of Technology with industrial experience at Philips and ASML in
research and development of consumer and high-tech systems. He is also director of
RMS Acoustics & Mechatronics, doing research and development on active controlled
low frequency sound systems. Georg Schitter is professor at the Automation and
Control Institute (ACIN) at Vienna University of Technology with a standing track record
in research on the control and mechatronic design of extremely fast precision motion
systems such as video rate AFM systems. Adrian Rankers is managing partner of
Mechatronics Academy, developing and delivering high level courses to the industrial
community, based on industrial experience at Philips in the research and development
of consumer and high-tech systems. He also teaches Mechatronics at the Eindhoven
University of Technology. Jan van Eijk is emeritus professor in Advanced Mechatronics
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at Delft University of Technology. He is also director of MICE BV and partner at
Mechatronics Academy, acting as industrial R&D advisor and teacher with experience
at Philips in the research and development of consumer and high-tech systems.
Author Impact
This volume's focus on the design of computer controlled systems features
computational tools that can be applied directly and are explained with simple paperand-pencil calculations. The use of computational tools is balanced by strong emphasis
on control system principles and ideas. Extensive pedagogical aids include worked
examples, MATLAB macros, and a solutions manual.
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