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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
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industrial processes connected on line in open or closed loop the annual increase of installed

process compu ters in the last 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 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

appropriate for a one semester two quarter senior level course in digital or discrete time

controls this revision of the best selling text in digital controls is a significant update with the

integration of matlab software and new coverage in several areas this program presents a

better teaching and learning experience for you and your students provide matlab programs

to students short matlab programs have been included in many of the examples which allow

students to experiment and learn more skills motivate students with running applications that

are featured throughout the book simple physical systems are introduced in one chapter and

then used again later to illuminate more advanced material reinforce core concepts with

examples and problems over 400 problems and 130 worked examples help students grasp

the text s concepts
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digital control systems are becoming increasingly prevalent and important within industry in

recent years significant progress has been made in their analysis and design particularly

within the areas of microprocessors and digital signal processors the traditional approach to

teaching digital control assumes an understanding of analog control theory digital control

however teaches the fundamentals of the topics assuming no prior knowledge of control

engineering  organised  into  five  sections  it  discusses  modelling  signal  processing  and

identification of plants from measurements as well as the transfer function approach to and

state space techniques for control design teaches the fundamentals of digital control enabling

the student to exploit the complete potential of digital systems presents a number of control

techniques  including  proportional  integral  derivative  pid  pole  placement  internal  model

minimum  variance  model  predictive  and  linear  quadratic  gaussian  control  and  their

extensions  provides  an  extensive  introduction  to  digital  signal  processing  an  essential

component  to  the  understanding  and  implementation  of  digital  controllers  and  to  the

identification of plant models an important topic in this information era includes examples

problems and solutions as well  as accompanying matlab code digital  control  offers  an

advanced  and  self  contained  textbook  to  senior  undergraduates  and  postgraduates  in

chemical electrical and mechanical engineering and computer science it will also appeal to

practicing systems engineers who need to learn digital control

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

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
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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 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
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introduction review of continuous control introductory digital control discrete systems analysis

sampled data systems discrete equivalents design using transform techniques design using

state  space methods multivariable  and optimal  control  quantization  effects  sample  rate

selection system identification nonlinear control design of a disk drive servo a case study

appendix a exemples appendix b tables appendix c a few results from matrix analysis

appendix  d  summary  of  facts  from the  theory  of  probability  and  stochastic  processes

appendix e matlab functions appendix f differences between matlab v5 and v4 references

index

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

recent advances in lsi technology and the consequent availability of inexpensive but powerful

microprocessors have already affected the process control industry in a significant manner

microprocessors are being increasingly utilized for improving the performance of control

systems and making them more sophisticated as well as reliable many concepts of adaptive

and learning control theory which were considered impractical only 20 years ago are now
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being implemented with these developments there has been a steady growth in hardware

and software tools to support the microprocessor in its complex tasks with the current trend

of using several microprocessors for performing the complex tasks in a modern control

system a great deal of emphasis is being given to the topic of the transfer and sharing of

information  between  them  thus  the  subject  of  local  area  networking  in  the  industrial

environment has become assumed great importance the object of this book is to present

both  hardware  and  software  concepts  that  are  important  in  the  development  of

microprocessor based control  systems an attempt has been made to obtain a balance

between theory and practice with emphasis on practical applications it should be useful for

both practicing engineers and students who are interested in learning the practical details of

the implementation of microprocessor based control systems as some of the related material

has been published in the earlier volumes of this series duplication has been avoided as far

as possible

sifting through the variety  of  control  systems applications can be a chore diverse and

numerous technologies inspire applications ranging from float  valves to microprocessors

relevant to any system you might use the highly adaptable control system fundamentals fills

your  need  for  a  comprehensive  treatment  of  the  basic  principles  of  control  system

engineering this overview furnishes the underpinnings of modern control systems beginning

with  a  review of  the required mathematics  major  subsections cover  digital  control  and

modeling an international panel of experts discusses the specification of control systems

techniques for dealing with the most common and important control system nonlinearities and

digital implementation of control systems with complete references this framework yields a

primary resource that is also capable of directing you to more detailed articles and books this

self contained reference explores the universal aspects of control that you need for any

application reliable up to date and versatile control system fundamentals answers your basic
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control systems questions and acts as an ideal starting point for approaching any control

problem

the primary objective of the book is to provide advanced undergraduate or frrst year graduate

engineering students with a self contained presentation of the principles fundamental to the

analysis design and implementation of computer controlled systems the material  is also

suitable for self study by practicing engineers and is intended to follow a first course in either

linear systems analysis or control systerns a secondary objective of the book is to provide

engineering and or computer science audiences with the material for a junior senior level

course in modern systems analysis chapters 2 3 4 and 5 have been designed with this

purposein rnind the emphasis in such a course is to develop the rnathernatical tools and

methods suitable for the analysis and design of real time systems such as digital filters thus

engineers and or computer scientists who know how to program computers can understand

the mathematics relevant to the issue of what it is they are programrning this is especially

important for those who may work in engineering and scientific environments where for

instance  programrning  difference  equations  for  real  time  applications  is  becorning

increasingly common a background in linear algebra should be an adequate prerequisite for

the systems analysis course chapter 1 of the book presents a brief introduction to computer

controlled systems it describes the general issues and terminology relevant to the analysis

design and implementation of such systems

this unique book provides a bridge between digital control theory and vehicle guidance and

control practice it presents practical techniques of digital redesign and direct discrete time

design suitable for a real time implementation of controllers and guidance laws at multiple

rates  and  with  and  computational  techniques  the  theory  of  digital  control  is  given  as

theorems lemmas and propositions the design of the digital guidance and control systems is

illustrated by means of step by step procedures algorithms and case studies the systems



Solution Manual Digital Control System Nagle

9 Solution Manual Digital Control System Nagle

proposed are applied to realistic models of unmanned systems and missiles and digital

implementation

the objective of this book is to provide a collection of solved problems on control systems

with an emphasis  on practical  problems system functionality  is  described the modeling

process is explained the problem solution is introduced and the derived results are discussed

each chapter ends with a discussion on applying matlab labview and or comprehensive

control to the previously introduced concepts the aim of the book is to help an average

reader understand the concepts of control systems through problems and applications the

solutions are based directly on math formulas given in extensive tables throughout the text

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
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