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digital controllers are part of nearly all modern personal industrial and
transportation systems every senior or graduate student of electrical chemical or
mechanical engineering should therefore be familiar with the basic theory of digital
controllers this new text covers the fundamental principles and applications of
digital control engineering with emphasis on engineering design fadali and visioli
cover analysis and design of digitally controlled systems and describe applications
of digital controls in a wide range of fields with worked examples and matlab
applications in every chapter and many end of chapter assignments this text
provides both theory and practice for those coming to digital control engineering for
the first time whether as a student or practicing engineer extensive use of
computational tools matlab sections at end of each chapter show how to implement
concepts from the chapter frees the student from the drudgery of mundane
calculations and allows him to consider more subtle aspects of control system
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analysis and design an engineering approach to digital controls emphasis
throughout the book is on design of control systems mathematics is used to help
explain concepts but throughout the text discussion is tied to design and
implementation for example coverage of analog controls in chapter 5 is not simply a
review but is used to show how analog control systems map to digital control
systems review of background material contains review material to aid
understanding of digital control analysis and design examples include discussion of
discrete time systems in time domain and frequency domain reviewed from linear
systems course and root locus design in s domain and z domain reviewed from
feedback control course inclusion of advanced topics in addition to the basic topics
required for a one semester senior graduate class the text includes some advanced
material to make it suitable for an introductory graduate level class or for two
quarters at the senior graduate level examples of optional topics are state space
methods which may receive brief coverage in a one semester course and nonlinear
discrete time systems minimal mathematics prerequisites the mathematics
background required for understanding most of the book is based on what can be
reasonably expected from the average electrical chemical or mechanical
engineering senior this background includes three semesters of calculus differential
equations and basic linear algebra some texts on digital control require more

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 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

the great advances made in large scale integration of semiconductors the resulting
cost effective digital processors and data storage devi ces and the development of
suitable programming techniques are all having increasing influence on the
techniques of measurement and con trol and on automation in general the
application of digital techni ques to process automation started in about 1960 when
the first process computer was installed from about 1970 computers have become
standard equipment for the automation of industrial processes connected on line in
open or closed loop the annual increase of installed process compu ters in the last
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decade was about 20 30 the cost of hardware has shown a tendency to decrease
whereas the relative cost of user soft ware has tended to increase because of the
relatively high total cost the first phase of digital computer application to process
control is characterized by the centralization of many functions in a single though
sometimes in several process computer such centralization does not permit full
utilization of the many advantages of digital signal processing and rapid economic
pay off as analog back up systems or parallel standby computers must often be
provided to cover possible breakdowns in the central computer in 1971 the first
microprocessors were marketed which together with large scale integrated
semiconductor memory units and input output mo dules can be assembled into
more cost effective process microcompu ters

this book presents comprehensive coverage of linear control systems along with an
introduction to digital control systems it is designed for undergraduate courses in
control systems taught in departments of electrical engineering electronics and
instrumentation electronics and communication instrumentation and control and
computer science and engineering the text discusses the important concepts of
control systems transfer functions and system components it describes system
stability employing the hurwitz routh stability criterion root locus technique bode
plot and polar and nyquist plots in addition this student friendly book features in
depth coverage of controllers compensators state space modelling and discrete
time systems key features includes a brief tutorial on matlab in an appendix to help
students learn how to use it for the analysis and design of control systems provides
an abundance of worked out examples and review questions culled from university
examination papers gives answers to selected chapter end questions at the end of
the book

this revision of the best selling book for the digital controls course features new
running applications and integration of matlab the most widely used software in
controls coverage of root locus design and the fourier transform have also been
increased

digital control methods are replacing most conventional analogue systems the aim
of this book is to present an up to date introduction to these systems and to instruct
and assist readers so that they are able to connect computers to real systems for
control and or analysis purposes

textbook about the use of digital computers in the real time control of dynamic
systems such as servomechanisms chemical processes and vehicles that move over
water land air or space requires some understanding of the laplace transform and
assumes a first course in linear feedback controls an

this work presents traditional methods and current techniques of incorporating the
computer into closed loop dynamic systems control combining conventional transfer
function design and state variable concepts digital control designer an award
winning software program which permits the solution of highly complex problems is
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available on the cr

an essential core text this volume develops theoretical foundations and explains
how control systems work in real industrial situations several case histories assist
students in visualizing applications 1992 edition

this work presents traditional methods and current techniques of incorporating the
computer into closed loop dynamic systems control combining conventional transfer
function design and state variable concepts digital control designer an award
winning software program which permits the solution of highly complex problems is
available on the cr

includes digital signals and systems digital controllers for process control
applications design of digital controllers control of time delay systems state space
concepts system identification introduction to discrete optimal control multivariable
control adaptive control computer aided design for industrial control systems
reliability and redundancy in microprocessor controllers software and hardware
aspects of industrial controller implementations application of distributed digital
control algorithms to power stations an expert system for process control

this well known book is an introduction to the field of digital sampled data control it
treats the field in depth and can be used for courses and for self study the second
edition has been completely revised and expanded with new results the work now
appears in two volumes with volume 2 to be published in 1989 the volumes form a
unit and take the reader systematically from fundamentals to problems of real
applications the work is directed towards students of electrical and mechanical
engineering computer science especially with a specialization on automation and
control engineering and other fields like biology economics space mathematics and
physics it is also directed to engineers and scientists concerned with solving
concrete problems
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