~Computing KNOWLEDGE-BASED

' IMAGE PROCESSING

L A ' LI ,;i

SYSTEMS
Ay o™
Deryn Graham

" Anthony Barrett
E?ﬁ]b\Mﬁﬁkﬂﬁﬁ

Springer-Verlag
Z ‘f’ 69 ¥ d e 3)

B



Deryn Graham and Anthony Barrett

Knowledge- -Based
Image Processmg
Systems

TP391. 4/Y20

Springer—Veriag
FEE RS




H  A: Knowledge-Based Image Processing Systems

£ #: D.Graham & A. Barrett

hiF A ETFMRANERLERS

iR & tARBHEATILRAR

ED Bl & JbRhFENRIT .
£ HAEBURAFARRAT CERTHERITAKL 1379 100010)
F A& 132 850X 1168 CEP 3K: 6.25 '
HAEE: 20004 6 B

#  §: ISBN7-5062-4712-7/ TP + 55

FERURIZ: BF 01-1999-3630

EFOff: 29.007C

5B P AR B R4 B B 348 Springer-Verlag & &
KERREENEIT.



Applied Computing

Springer
London
Berlin
Heidelberg
New York
Barcelona
Budapest
Hong Kong
Milan

Paris

Santa Clara
Singapore
Tokyo



Applied Computing

Series Editors
Professor Ray Paul and Professor Peter Thomas

The Springer-Verlag Series on Applied Computing is an advanced
series of innovative textbooks that span the full range of topics in
applied computing technology.

Books in the series provide a grounding in theoretical concepts in
computer science alongside real-world examples of how those concepts
can be applied in the development of effective computer systems.

The series should be essential reading for advanced undergraduate and
postgraduate students in computing and information systems.

Books in the series are contributed by international specialist
researchers' and educators in applied computing who draw together
the full range of issues in their specialist area into one concise

-authoritative textbook.

Titles already available:

Linda Macaulay

Requirements Engineering

Derrick Morris, Gareth Evans, Peter Green, Colin Theaker
Object Oriented Computer Systems Engineering

Forthcoming titles include:

Jan Noyes and Chris Baber
Designing Systems

Derek Wills and Rob Macredie
Applied Computer Graphics

David Gray
Real Time Systems Design

<



Deryn Graham and Anthony Barrett
Department of Computer Science and Information Systems at St. John’s,
Brunel University, Uxbridge, Middlesex UB8 3PH, UK

Series Editors

Professor Peter ]. Thomas, BA (Hons), PhD, AIMgt, FRSA, FVRS
Centre for Personal Information Management, University of the West of
England, Coldharbour Lane, Bristol, BS16 1QY, UK

Professor Ray ]. Paul, BSc, MSc, PhD
Department of Computer Science and Information Systems at St. John’s,
Brunel University, Kingston Lane, Uxbridge, Middlesex UB8 3PH, UK

ISBN 3-540-76027-X Springer-Verlag Berlin Heidelberg New York

British Library Cataloguing in Publication Data
Graham, Deryn
Knowledge-based image processing systems. - (Applied computing)
1. Expert systems (Computer science) 2. Image processing
L Title II. Barrett, Anthony N.
006.42
ISBN 354076027X

Library of Congress Cataloging-in-Publication Data
Graham, Deryn, 1961~
Knowledge-based image processing systems / Deryn Graham and Anthony Barret.
p- cm.
Includes bibliographical references and index.
ISBN 3-540-76027-X (pbk. : alk. paper)
1. Image processing-Data processing. 2. Expert systems (Computer science)
L Barrett, Anthony N. IL Title.
TA 1637.G72 1996
006.3'7-dc21 96-45110

Apart from any fair dealing for the purposes of research or private study, or criticism or review,
as permitted under the Copyright, Designs and Patents Act 1988, this publication may only be
reproduced, stored or transmitted, in any form or by any means, with the prior permission in
writing of the publishers, or in‘the case of reprographic reproduction in accordance with the
terms of licences issued by the Copyright Licensing Agency. Enquiries concerning reproduction
outside those terms should be sent to the publishers.

& Springer-Verlag London Limited 1997
Printed in Great Britain

The use of registered names, trademarks etc. in this publication does not imply, even in the
absence of a specific statement, that such names are exempt from the relevant laws and
regulations and therefore free for general use.

The publisher makes no representation, express or implied, with regard to the accuracy of the
information contained in this book and cannot accept any legal responsibility or liability for
any errors or omissions that may be made.

This reprint has been authorized by Springer-Verlag (Berlin/Heidelberg/New York) for sale in the
People’s Republic of China only and not for export therefrom.
Reprinted in China by Beijing World Publishing Corporation, 2000



Preface

Knowledge-based systems and Expert systems, are systems developed as a
result of work in Artificial Intelligence. An expert system is a knowledge-
based system with an evaluated level of performance, close to that of an
expert. Knowledge-based systems and expert systems are often not
distinguished i.e. if an expert is involved, then usually the implication is
that it is an expert system. An expert system may be defined as a
computer program applied to problem solving associated with a
significant degree-of human expertise. Such a program uses knowledge
and some form of inference mechanism to achieve this.

Image Processing can be considered as consisting of two components.
The first deals with the application of a range of mathematical
transformations to an image such as a satellite picture or an x-
radiograph for example stored in a digital form on the computer. The
purpose of the application is to improve the quality of the image and
where possible, to render the image so that features not visible to the eye
in the original become visible within the rendered or transformed image.
The second component, deals with the extraction of features from within
the image for subsequent analysis. Image Processing currently plays an
important part in many_ scientific, engineering and commercial
environments.

Knowledge-based systems or Expert systems have been applied to
numerous application domains e.g. medicine. Likewise, Image Proces-
sing has also been applied to many domains, however, although both
fields may often address common application areas, this has been to a
large extent mutually independent. A combined knowledge-based
systems and image processing approach is appropriate to many of the
problems each field is independently addressing. Few systems currently
exhibit a truly combined approach, most likely due to research
communities often working in isolation from each other.

In themselves, each field requires several hundred pages to cover
sufficient material necessary to provide a definitive text. In the space
available therefore, we have been obliged to select topics specific to each
area in order that a reader of limited familiarity with either knowledge-
based systems or image processing should acquire a working knowledge
of both fields.
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vi Knowledge-Based Image Processing Systems

This book is aimed at final year and postgraduate students with some
background in computer science, and researchers requiring a brief
introduction to either area: knowledge-based systems or image
processing. The book is in three parts, parts 1 and 2 are designed to
provide overviews of each of the areas (each part equating to a half
semester course), part III gives a report on current work in which the
two converge before describing some of the issues involved in designing
future knowledge-based image processing systems. Sample questions are
also provided for parts 1 and 2 in an appendix (A).

This book attempts to give an insight into the two areas of research
and current systems, and suggests a way forward for designing future
systems.

Brunel, 1996 Deryn Graham
Anthony Barrett
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