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a practical  and straightforward exploration of the basic tools for the modeling
analysis and design of control systems in an introduction to system modeling and
control  dr  chiasson delivers  an accessible  and intuitive  guide to understanding
modeling  and  control  for  students  in  electrical  mechanical  and  aerospace
aeronautical  engineering the book begins with an introduction to the need for
control by describing how an aircraft flies complete with figures illustrating roll
pitch and yaw control using its ailerons elevators and rudder respectively the book
moves on to rigid body dynamics about a single axis gears cart rolling down an
incline and then to modeling dc motors dc tachometers and optical encoders using
the transfer function representation of these dynamic models pid controllers are
introduced  as  an  effective  way  to  track  step  inputs  and  reject  constant
disturbances it is further shown how any transfer function model can be stabilized
using output pole placement and on how two degree of freedom controllers can be
used to eliminate overshoot in step responses bode and nyquist theory are then
presented with an emphasis on how they give a quantitative insight into a control
system  s  robustness  and  sensitivity  an  introduction  to  system  modeling  and
control closes with chapters on modeling an inverted pendulum and a magnetic
levitation  system  trajectory  tracking  control  using  state  feedback  and  state
estimation in addition the book offers a complete set of matlab simulink files for
examples and problems included in the book a set of lecture slides for each chapter
a  solutions  manual  with  recommended  problems  to  assign  an  analysis  of  the
robustness  and  sensitivity  of  four  different  controller  designs  for  an  inverted
pendulum cart pole perfect for electrical mechanical and aerospace aeronautical
engineering students an introduction to system modeling and control will also be an
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invaluable addition to the libraries of practicing engineers

annotation in this book two of the field s leading experts bring together powerful
advances in model based control for chemical process engineering from start to
finish coleman brosilow and babu joseph introduce practical approaches designed
to solve real world problems not just theory the book contains extensive examples
and exercises and an accompanying cd rom contains hands on matlab files that
supplement the examples and help readers solve the exercises a feature found in
no other book on the topic

this  text  offers  a  modern  view of  process  control  in  the  context  of  today s
technology it provides the standard material in a coherent presentation and uses a
notation that is more consistent with the research literature in process control
topics that are unique include a unified approach to model representations process
model formation and process identification multivariable control statistical quality
control  and  model  based  control  this  book  is  designed  to  be  used  as  an
introductory text for undergraduate courses in process dynamics and control in
addition to chemical engineering courses the text would also be suitable for such
courses  taught  in  mechanical  nuclear  industrial  and  metallurgical  engineering
departments the material is organized so that modern concepts are presented to
the student but details of the most advanced material are left to later chapters the
text material has been developed refined and classroom tested over the last 10 15
years  at  the  university  of  wisconsin  and  more  recently  at  the  university  of
delaware as part of the course at wisconsin a laboratory has been developed to
allow the students hands on experience with measurement instruments real time
computers and experimental process dynamics and control problems

there is  an emerging interest  in  the area of  modeling and control  of  complex
systems for applications in many engineering and non engineering fields such as
biology transportation robotics information technology and communications this
text  provides  a  pioneering  single  source  compilation  of  material  from
internationally renowned experts with different approaches to the applications of
modeling  and  control  of  complex  systems  sections  cover  complex  systems
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biological  systems  communication  networks  sensor  networks  and  automation
autonomous  vehicles  and  robotics  transportation  systems  and  structures  and
others  the  authors  highlight  the  most  important  areas  of  research  the  latest
advances and possible future directions

modeling and control of precision actuators explores new technologies that can
ultimately  be  applied  in  a  myriad of  industries  it  covers  dynamical  analysis  of
precise actuators and strategies of design for various control applications the book
addresses four main schemes modeling and control of precise actuators nonlinear
control  of  precise actuators including sliding mode control  and neural  network
feedback  control  fault  detection  and  fault  tolerant  control  and  advanced  air
bearing control it covers application issues in the modeling and control of precise
actuators providing several interesting case studies for more application oriented
readers introduces the driving forces behind precise actuators describes nonlinear
dynamics of precise actuators and their mathematical forms including hysteresis
creep  friction  and  force  ripples  presents  the  control  strategies  for  precise
actuators  based  on  preisach  model  as  well  as  creep  dynamics  develops  relay
feedback techniques for identifying nonlinearities such as friction and force ripples
discusses a mpc approach based on piecewise affine models which emulate the
frictional effects in the precise actuator covers the concepts of air bearing stages
with the corresponding control method provides a set of schemes suitable for fault
detection and accommodation control of mechanical systems emphasizing design
theory and control strategies the book includes simulation and practical examples
for each chapter covers precise actuators such as piezo motors coil motors air
bearing  motors  and  linear  motors  discusses  integration  among  different
technologies and includes three case studies in real projects the book concludes by
linking design methods and their applications emphasizing the key issues involved
and how to implement the precision motion control tasks in a practical system it
provides a concise and comprehensive source of the state of the art developments
and results for modeling and control of precise actuators

modeling and control  of  batch processes presents state of the art  techniques
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ranging from mechanistic to data driven models these methods are specifically
tailored to handle issues pertinent to batch processes such as nonlinear dynamics
and lack of online quality measurements in particular the book proposes a novel
batch  control  design  with  well  characterized  feasibility  properties  a  modeling
approach  that  unites  multi  model  and  partial  least  squares  techniques  a
generalization of the subspace identification approach for batch processes and
applications to several detailed case studies ranging from a complex simulation test
bed to industrial data the book s proposed methodology employs statistical tools
such as partial least squares and subspace identification and couples them with
notions from state space based models to provide solutions to the quality control
problem for batch processes practical implementation issues are discussed to help
readers understand the application of the methods in  greater  depth the book
includes  numerous  comments  and  remarks  providing  insight  and  fundamental
understanding into the modeling and control  of  batch processes modeling and
control of batch processes includes many detailed examples of industrial relevance
that can be tailored by process control  engineers  or  researchers  to a  specific
application the book is  also  of  interest  to  graduate students  studying control
systems as it contains new research topics and references to significant recent
work  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

internal  combustion engines still  have a potential  for substantial  improvements
particularly with regard to fuel efficiency and environmental compatibility these
goals can be achieved with help of control systems modeling and control of internal
combustion engines ice addresses these issues by offering an introduction to cost
effective model based control system design for ice the primary emphasis is put on
the ice  and its  auxiliary  devices  mathematical  models  for  these processes  are
developed in the text and selected feedforward and feedback control problems are
discussed the  appendix  contains  a  summary of  the  most  important  controller
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analysis and design methods and a case study that analyzes a simplified idle speed
control  problem  the  book  is  written  for  students  interested  in  the  design  of
classical and novel ice control systems

complexity  and dynamic  order  of  controlled  engineering systems is  constantly
increasing complex large scale systems where large reflects the system s order and
not necessarily its physical size appear in many engineering fields such as micro
electromechanics  manufacturing  aerospace  civil  engineering  and  power
engineering modeling of  these systems often result  in  very high order  models
imposing great challenges to the analysis design and control problems efficient
modeling and control of large scale systems compiles state of the art contributions
on recent analytical and computational methods for addressing model reduction
performance analysis and feedback control design for such systems also addressed
at length are new theoretical developments novel computational approaches and
illustrative  applications  to  various  fields  along  with  an  interdisciplinary  focus
emphasizing methods and approaches that can be commonly applied in various
engineering fields  examinations of  applications in  various fields  including micro
electromechanical  systems  mems  manufacturing  processes  power  networks
traffic control  efficient modeling and control  of large scale systems is an ideal
volume for engineers and researchers working in the fields of control and dynamic
systems

this book reports on an outstanding research devoted to modeling and control of
dynamic systems using fractional order calculus it describes the development of
model based control design methods for systems described by fractional dynamic
models more than 300 years had passed since newton and leibniz developed a set
of mathematical tools we now know as calculus ever since then the idea of non
integer derivatives and integrals universally referred to as fractional calculus has
been of interest to many researchers however due to various issues the usage of
fractional order models in real life applications was limited advances in modern
computer science made it possible to apply efficient numerical methods to the
computation  of  fractional  derivatives  and  integrals  this  book  describes  novel
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methods developed by the author for fractional modeling and control together
with their successful application in real world process control scenarios

this book introduces modeling and simulation of linear time invariant systems and
demonstrates  how  these  translate  to  systems  engineering  mechatronics
engineering  and  biomedical  engineering  it  is  organized  into  nine  chapters  that
follow  the  lectures  used  for  a  one  semester  course  on  this  topic  making  it
appropriate for students as well as researchers the author discusses state space
modeling derived from two modeling techniques and the analysis of the system
and usage of modeling in control systems design it also contains a unique chapter
on multidisciplinary energy systems with a special focus on bioengineering systems
and expands upon how the bond graph augments research in biomedical and bio
mechatronics systems

mobile manipulators combine the advantages of mobile platforms and robotic arms
extending their operational range and functionality to large spaces and remote
demanding  and  or  dangerous  environments  they  also  bring  complexity  and
difficulty in dynamic modeling and control  system design however advances in
nonlinear  system analysis  and control  system design  offer  powerful  tools  and
concepts for the control of mobile manipulator systems fundamentals in modeling
and control of mobile manipulators presents a thorough theoretical treatment of
several fundamental problems for mobile robotic manipulators the book integrates
fresh concepts and state of the art results to systematically examine kinematics
and dynamics motion generation feedback control coordination and cooperation
from this treatment the authors form a basic theoretical framework for a mobile
robotic manipulator that extends the theory of nonlinear control and applies to
more realistic problems drawing on their  research over the past ten years the
authors  propose  novel  control  theory  concepts  and  techniques  to  tackle  key
problems  topics  covered  include  kinematic  and  dynamic  modeling  control  of
nonholonomic  systems  path  planning  that  considers  motion  and  manipulation
hybrid motion force control and hybrid position force control where the mobile
manipulator  is  required  to  interact  with  environments  and  coordination  and
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cooperation strategies  for  multiple  mobile  manipulators  the book also includes
practical  examples  of  applications  in  engineering  systems  this  timely  book
investigates  important  scientific  and  engineering  issues  for  researchers  and
engineers  working with either  single  or  multiple  mobile  manipulators  for  larger
operational space better cooperation and improved productivity

the text is written from the engineer s point of view to explain the basic oncepts
involved in feedback control theory the material in the text has been organized for
gradual and sequential development of control theory starting with a statement of
the task  of  a  control  engineer  at  the  very  outset  the  book is  tended for  an
introductory undergraduate course in control  systems for engineering students
this text presents a comprehensive analysis and design of continuous time control
systems and includes more than introductory material for discrete systems with
adequate guidelines to extend the results derived in connection continuous time
systems the prerequisite for the reader is some elementary owledge of differential
equations  vector  matrix  analysis  and  mechanics  transfer  function  and  state
variable models of typical components and subsystems have been derived in the
appendix  at  the  end  of  the  book  most  of  the  materials  including  solved  and
unsolved  problems  presented  in  the  book  have  been  class  tested  in  senior
undergraduates and first year graduate el courses in the field of control systems at
the electronics and telecommunication engineering department jadavpur university
matlab is the most widely used cad software package in universities throughout
the world some representative matlab scripts used for solving problems are cluded
at the end of each chapter the detailed design steps of fuzzy logic based controller
using simulink and matlab has been provided in the book to give the student a head
start in this emerging discipline a chapter has been included to deal with nonlinear
components  and  their  analysis  g  matlab  and  simulink  through  user  defined  s
functions finally a chapter has been included to deal with the implementation of
digital controllers on finite bit computer to bring out the problems associated with
digital trollers in view of extensive use of matlab for rapid verification of controller
designs some notes for using matlab script m files and function m files are included
at the end of the book
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proper  control  of  any  part  of  an  engineering  system  requires  an  overall
understanding of the system this volume provides engineers with an accessible
introduction  to  the  modeling  analysis  control  instrumentation  and  design  of
engineering systems it presents a wide range of analytical techniques computer
tools  instrumentation  details  and  design  methods  it  also  addresses  important
aspects  of  laboratory  instrumentation  and  provides  practical  applications  of
various models a special chapter is devoted to control system instrumentation pub
desc

control  systems  have  come  to  play  an  important  role  in  the  performance  of
modern vehicles  with regards to meeting goals  on low emissions and low fuel
consumption to achieve these goals modeling simulation and analysis have become
standard tools for the development of control systems in the automotive industry
modeling and control of engines and drivelines provides an up to date treatment of
the topic from a clear perspective of systems engineering and control systems
which are at the core of vehicle design this book has three main goals the first is to
provide a thorough understanding of component models as building blocks it has
therefore been important to provide measurements from real processes to explain
the underlying physics to describe the modeling considerations and to validate the
resulting models experimentally second the authors show how the models are used
in the current design of control and diagnosis systems these system designs are
never used in isolation so the third goal is to provide a complete setting for system
integration and evaluation including complete vehicle models together with actual
requirements and driving cycle analysis key features covers signals systems and
control  in  modern  vehicles  covers  the  basic  dynamics  of  internal  combustion
engines and drivelines provides a set of standard models and includes examples and
case studies covers turbo and super charging and automotive dependability and
diagnosis accompanied by a web site hosting example models and problems and
solutions  modeling  and  control  of  engines  and  drivelines  is  a  comprehensive
reference  for  graduate  students  and  the  authors  close  collaboration  with  the
automotive  industry  ensures  that  the  knowledge  and  skills  that  practicing
engineers need when analysing and developing new powertrain systems are also
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covered

modeling control and optimization of natural gas processing plants presents the
latest on the evolution of the natural gas industry shining a light on the unique
challenges plant managers and owners face when looking for ways to optimize
plant performance and efficiency including topics such as the various feed gas
compositions temperatures pressures and throughput capacities that keep them
looking for  better  decision support  tools  the book delivers  the first  reference
focused strictly on the fast growing natural gas markets whether you are trying to
magnify your plants existing capabilities or are designing a new facility to handle
more feedstock options this reference guides you by combining modeling control
and optimization strategies with the latest developments within the natural gas
industry including the very latest in algorithms software and real world case studies
helps users adapt their natural gas plant quickly with optimization strategies and
advanced  control  methods  presents  real  world  application  for  gas  process
operations with software and algorithm comparisons and practical case studies
provides coverage on multivariable control and optimization on existing equipment
allows plant managers and owners the tools they need to maximize the value of
the natural gas produced

provides students with an understanding of the modeling and practice in power
system stability analysis and control design as well as the computational tools used
by  commercial  vendors  bringing  together  wind  facts  hvdc  and  several  other
modern elements this book gives readers everything they need to know about
power systems it  makes learning complex power system concepts models and
dynamics simpler and more efficient while providing modern viewpoints of power
system  analysis  power  system  modeling  computation  and  control  provides
students with a new and detailed analysis of voltage stability a simple example
illustrating the bcu method of transient stability analysis and one of only a few
derivations of the transient synchronous machine model it offers a discussion on
reactive power consumption of induction motors during start up to illustrate the
low  voltage  phenomenon  observed  in  urban  load  centers  damping  controller
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designs using power system stabilizer hvdc systems static var compensator and
thyristor controlled series compensation are also examined in addition there are
chapters covering flexible ac transmission systems facts including both thyristor
and  voltage  sourced  converter  technology  and  wind  turbine  generation  and
modeling simplifies the learning of complex power system concepts models and
dynamics provides chapters on power flow solution voltage stability simulation
methods  transient  stability  small  signal  stability  synchronous  machine  models
steady state and dynamic models excitation systems and power system stabilizer
design  includes  advanced  analysis  of  voltage  stability  voltage  recovery  during
motor starts facts and their operation damping control design using various control
equipment wind turbine models and control contains numerous examples tables
figures of block diagrams matlab plots and problems involving real systems written
by experienced educators whose previous books and papers are used extensively
by the international scientific community power system modeling computation and
control is an ideal textbook for graduate students of the subject as well as for
power system engineers and control design professionals

fluid catalytic cracking handbook an expert guide to the practical operation design
and  optimization  of  fcc  units  fourth  edition  enables  readers  to  maximize  the
profitability  and reliability  of  fluid  catalytic  cracking operations by covering all
stages of fcc including their design operation troubleshooting and optimization it
includes valuable chapters on fcc main fractionator and gas plant and process
engineering tools that provide engineers with the relevant tools they need to fully
optimize processes and operations this book presents technologies and processes
that will improve the profitability and reliability of fcc units along with lessons from
mr  sadeghbeigi  s  30  years  of  field  experience  the  book  provides  a  valuable
reference for experienced engineers but is also an ideal reference for those who
are  developing  their  skills  and  knowledge  base  presents  relevant  real  world
examples  that  enable  petrochemical  engineers  to  achieve  real  term  savings
contains dedicated chapters on lessons learned from troubleshooting cases carried
out by the author includes sections on fcc main fractionator and gas plant covers
both si and imperial units throughout
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underactuated  multibody  systems  are  intriguing  mechatronic  systems  as  they
posses fewer control inputs than degrees of freedom some examples are modern
light weight flexible robots and articulated manipulators with passive joints this
book  investigates  such  underactuated  multibody  systems  from  an  integrated
perspective this includes all  major steps from the modeling of rigid and flexible
multibody systems through nonlinear control theory to optimal system design the
underlying theories and techniques from these different fields are presented using
a self contained and unified approach and notation system subsequently the book
focuses  on  applications  to  large  multibody  systems  with  multiple  degrees  of
freedom  which  require  a  combination  of  symbolical  and  numerical  procedures
finally an integrated optimization based design procedure is  proposed whereby
both structural  and control  design are considered concurrently each chapter is
supplemented by illustrated examples
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