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NOVE KNIHY (BOOKS)/KYBERNETIKA — 26 (1990), 5

YEE LEUNG
Spatial Analysis and Planning under Imprecision

Studies in Regional Science and Urban Economics, Volume 17.
North-Holland, Amsterdam— New York — Oxford— Tokyo 1988.
375 pages, bibliography, index.

The referred monograph is an interesting and successful attempt to piece together the frag-
mentary research of uncertainty and imprecision naturally entering the spatial analysis and
planning models. The fuzzy set theory was chosen to be the main mathematical tool used for
the representation of different types of imprecision and vagueness connected with human activity
and natural processes influencing the spatial and regional planning and control. Discussions
frequently included in all chapters enable the reader to compare the conventional and fuzzy
approach to many aspects of the investigated subject.

The book is divided into eight chapters completed by six appendices (proofs of the main
theorems), large bibliography and index.

The first two chapters are of rather preparatory character. They contain the heuristic consider-
ations about the nature of uncertainty, complexity and imprecision in spatial systems and the
fundamental concepts of fuzzy set theory.

The third chapter is subjected to the concepts of region and regionalism, first within the frame-
work of imprecision and then in the fuzzy set modification. The modification allows to specify
such concepts like the core and boundary of a region and to suggest realistic methods of re-
gionalization.

The human aspect of the given problems is investigated and discussed in the fourth chapter
in which the concepts of imprecise perception, preference, utility and choice over space are
focussed. The producers’ and consumers’ spatial general equilibrium and partial equilibria are
described and their properties are derived.

The fuzzy mathematical programming and fuzzy approach to spatial planning problems
are treated in the next two chapters, subjected to the single objective and multiple objective
decision-making methods in the specific situation of spatial and regional optimization.

The dynamics of fuzzy spatial systems and their optimal control are discussed in the seventh
chapter. The general framework of such system is constructed and discrete-time optimization
methods are investigated.

The last chapter contains a few conclusive remarks concerning the directions of further possible
research.

The referred monograph is written in a lucid way acceptable also for mathematically oriented
geographers, regional and urban scientists and planners, economists and specialists in other
social sciences in which the spatial and regional control and optimization problems are considered.
The mathematical tools used in the book are not extremally abstract and their use is accompanied
by discussions and comments simplifying the reader’s orientation in the described methods.
The proofs of the main theorems are presented in appendices not to slow down the stream of
the explanation.

It is possible to say that the referred book represents a useful contribution to the development
of more realistic mathematical approach to the spatial and regional optimization problems.
It can be inspirative for further theoretical research in its direction as well as for various practical
applications in many branches.

Milan Mares
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ROLF ISERMANN
Digital Control Systems

Volume I: Fundamentals, Deterministic Control

Second, Revised Edition.
Springer-Verlag, Berlin— Heidelberg— New York— London— Paris— Tokyo— Hon Kong 1989.
xix + 334 pages; 88 figs.; DM 88,—.

Development of methods and practice of automatic control is significantly influenced by the
tremendous progress and advancement of electronics and of computer technics. Microprocessors
and microcomputers based on large scale and on very large scale integrated electronic elements
thrust in the fields of application quite new trends and ideas. It is possible to take advantage
of this tools in many different systems as for example in information processing, in text and
picture transmission, in computer aided activities of any kind, in increasing the technical para-
meters of machines and instruments and in many other cases.

In the field of automatic control it is possible to reach a high level of flexibility, accuracy
and effectiveness in all production processes, particularly in automatic control of modern pro-
cesses having very high production capacity, large flows of energies and materials and requiring
strictly defined qualitative as well as quantitative production tolerances.

The first edition of the book by R. Isermann appeared in the German and English version
in 1977 and in 1981, respectively. The reader could find the reviews in the journal Kybernetika /6
(1980) and 18 (1982). The German version of the second revised edition was published at Springer-
Verlag in 1987 and now we can profit from the English version.

The second edition is divided into two volumes. Volume 1 has two parts A, B, 11 chapters
and 6 appendices.

Chapter 1 is devoted to introductory information about the basic terminology and structures
of control systems.

Chapter 2 and 3 form part A called Fundamentals. Chapter 2 explains the prime concept
of sampled-data control systems consisting of the continuous controlled process and of a computer
as a sampled-data controller.

Chapter 3 concerns linear sampled-data systems. It describes discrete-time signals, Shannons
sampling theorem, Fourier-, Laplace- and z-transforms and their properties. Location of poles
in the z-plane is discussed in connection with stability conditions and location of zeros in the
z-plane is compared with the corresponding values and location in the s-plane. Attention is paid
also to state space representation, to its canonical forms and relations to z-transfer function
and impulse response. The notion of controllability and observability is outlined. The last section
of this chapter deals with mathematical models of processes and indicates how to calculate them.

Chapter 4—11 form part B called Control-Systems for Deterministic Disturbances. Chapter 4
shows some block diagrams of the different control structures, possibilities of linear controller
design and cost functions, respectively.

Chapter 5 describes several modifications of the application of the discrete PID controllers
and of algorithms including parameter optimization, pole-assighment design and tuning rules.

Chapter 6 proceeds to controllers described by general fraction functions satisfying the pole
assignment of the closed control loop. Cancellation of poles and zeros of transfer functions is
introduced.

Chapter 7 solves the problem of a deadbeat controller without and with prescribed manipulated
variable. Solution is based on transfer functions. Approximation through PID-controllers and
choice of the sample time for deadbeat controllers is considered.

Chapter 8 applies the state space description for the optimum state-feedback control. Quadratic
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cost function, pole assignment, modal, deadbeat control and external disturbances compensation
are considered. Application of observers and state variable reconstruction is introduced.

Chapter 9 is devoted to control problems of processes with large deadtime. Processes with
large deadtime and additional dynamics and pure deadtime processes are distinguished. Simulated
results demonstrate the performance and the sensitivity of different controllers.

Chapter 10 discusses the sensitivity and robustness of closed control loops. Insensitivity is
reached either by additional dynamic feedback, by generalized state feedback control or by
variations of the parameters of the weighting matrices of the quadratic performance criterion.
Conditions supporting a robust control are treated in connection with stability and performance
requirements if the process parameters change.

Chapter 11, the last chapter, presents the comparison of different controllers designed for the
most important aims and introduces some characteristic values of control performance demonstrat-
ed by simulation. The reader can find some remarks concerning sensitivity to inexact process
models and concerning requirements for computational effort,

The book is integrated by 6 appendices containing among others formulation of problems
and their solutions.

The author of the book is a very well known expert in the field of automatic control involving
continuously working systems, direct digital control, estimation and process parameters identifica-
tion, adaptive control and many other areas of control. His knowledge, professional and pedago-
gical experience is reflected in the text of the book. The content is impressive, well readable and
understandable providing the most important information of the state of art and contemporary
methodological tools needed for the design of progressive control systems. It may be expected
that this book will prove to be useful, both theoretically and practically, to students and process
control design engineers.

Viadimir Strejc

ANDOR BOROS

Measurement Evaluation

Akadémiai Kiad6, Budapest 1989.
Stran VII 4 220; 83 obrazki, 21 tabulek.

Kniha Andora Borose ,,Measurement Evaluation'‘ je v€novana problematice, ktera se dosud
neprosadila do okruhu zavedenych uloh védecké a technické literatury, pfestoZe odpovidajici
ramcovy termin informatika se v sou€asné dobé& sklofiuje ve vSech padech. Tato situace ma radu
pticin. Uvedme alespoii dv& hlavni. Prvni pti¢inou je Site tématu, tzn. pestrost méticich pristroju,
méficich metod a pestrost uZivatelskych oblasti. Druhy davod je dan formdalnim apariatem —
méfeni spojuje teorii a zkuSenost. Nelze tedy pfimo pouZit klasicky matematicky aparat. P¥i
mé&feni nardZime na neur&itost, ktera zatéZuje prakticky kazdy mdfeny Gdaj. PouZitelnost m&fe-
nych dat je vétSinou tfeba testovat a pritom tato pouZitelnost je dana spise fyzikainim pozadim
TeSené ulohy neZ matematickymi hledisky. Vyhodnoceni méfenych dat proto vyZaduje zpravidla
i aste€nou znalost oboru, odkud data pochézeji. Pfedeviim zde je tteba hledat ptiCiny neuspéchl
knih obdobného zamé&feni a soufasné i maly zajem autori o tuto oblast.

Kniha ma t¥i ¢asti. Prvni ¢ast (kap. 1— 3, rozsah 40 stran) je vénovana zakladnim koncepcim
méfeni. Jsou uvedeny zakladni jednotky (SI units) a probrany nékteré zpisoby méreni. Jsou
diskutovany chyby méreni, tzn. predevSim chyby aditivni a multiplikativni. Zvla$tni pozornost
je v8novana chybam nelinearnim, které jsou vé&tSinou disledkem nelinearnich charakteristik
méFicich ptistroju.

Druhé &ast (kap. 4— 5, rozsah 35 stran) obsahuje Gvod do poétu pravdépodobnosti s prihléd-
nutim k nahodnym procesim. PouZiti vypoletni techniky pti vyhodnocovani métenych dat je
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naznaleno v kapitole 5. Pozornost je zaméfena piedevSim na numerické problémy, které vznikaji
pii potitani s neGplnymi Cisly.

Tteti ¢ast (kap. 6—9, rozsah 125 stran) tvofi jadro knihy. Vyhodnocovani namé&fenych dat
je 1 v této knize zaloZeno pfedeviim na normalnim rozloZeni chyb. Jsou proto probrany zakladni
charakteristiky tohoto rozloZeni vzhledem k praxi mé&feni (kap. 6). Popis praktickych postupt
pouzivanych pfi vyvhodnocovani dat je uveden v kapitole 7. Jsou zde Gvahy o mé&ticich stupnicich
a pfesnosti méfeni dat. Diskutuji se otazky, jak lze ovéfit popf. testovat souvislost méfeného
udaje se skuteCnou hodnotou mérené veliiny.

Dalsi kapitola (kap. 8) je vénovana teoretickym a praktickym otazkdm frekvenéni analyzy.
Jsou uvedena schemata filtraénich obvodt a Cetné priklady pouZiti. Pro pracovniky z oblasti
regulace bude zajimava frekvencni analyza signali v realném case. Konefné posledni kapitola
se zabyva vyhodnocovanim stochastickych signala, jak se vyskytuji pfi testovani spalovacich
motoru, ptfi analyze vibraci stroju a vozidel, p¥i pfenosu informace, analyze biopotenciala apod.
Mimo zakladni problémy se snimanim a vyhodnocovanim signalu jsou uvedeny principy korela¢ni
analyzy a diskutovany potiZe pfi aplikaci riznych korelaénich technik.

Kniha je napsana prehledné a srozumitelné a je opatfena Cetnymi odkazy na literaturu. Jeji
nespornou vyhodou je, Ze se autor pokusil objasnit vliv pouZité mérici techniky pfi zpracovani
dat a tak zmenSit souasnou propast mezi formalnimi metodami pro vyhodnocovani dat a praxi
méFici techniky. Na druhé strané je tfeba konstatovat, Ze své Uivahy nedovedl do konce a tak
zustala na piiklad nerozliSena sémanticka informace dana koneCnou pfesnosti méfenych udajua
od informace, jak se s ni setkdvame p¥i pfenosu informace. PFiinu tohoto pojeti je tfeba hledat
v nedofeSeném vztahu zkuSenost, tzn. méfenych dat, a formalnich teorii, jak koneéné plyne
z neutéSeného stavu prisluSné svétové literatury. Autor nemél tedy moZnost navazat na néjaky
zavedeny postup pro zpracovani dat zatiZenych neurditosti jiného typu nez pravdépodobnostniho
a tim napt. otazky pfesnosti dat nutn& musely zUstat na okraji jeho zajmu.

Knihu Ize doporudit pfedev8§im t&€m &tenatam, ktefi se zajimaji o uZ§i souvislost teoretickych
postupu pro vyhodnocovani dat s méFici technikou. MoZny zajemce z oblasti regulaéni techniky
zde najde praktické navody a postupy pro pouZiti mérici techniky, které se uvadéji v regulaéni
literatufe — napft. v literatufe o identifikaci systémi — jen naznakové.
’ Jaromir Stépdn
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