Advances in Intelligent and
Soft Computing 102

Editor-in-Chief: J. Kacprzyk



Advances in Intelligent and Soft Computing

Editor-in-Chief

Prof. Janusz Kacprzyk

Systems Research Institute

Polish Academy of Sciences

ul. Newelska 6

01-447 Warsaw

Poland

E-mail: kacprzyk @ibspan.waw.pl

Further volumes of this series can be found on our homepage: springer.com

Vol. 90. J.M. Corchado, J.B. Pérez,

K. Hallenborg, P. Golinska, and

R. Corchuelo (Eds.)

Trends in Practical Applications of Agents
and Multiagent Systems, 2011

ISBN 978-3-642-19930-1

Vol. 91. A. Abraham, J.M. Corchado,

S.R. Gonzalez, J.F. de Paz Santana (Eds.)
International Symposium on Distributed
Computing and Artificial Intelligence, 2011

ISBN 978-3-642-19933-2

Vol. 92. P. Novais, D. Preuveneers, and
J.M. Corchado (Eds.)

Ambient Intelligence - Software and
Applications, 2011

ISBN 978-3-642-19936-3

Vol. 93. M.P. Rocha, J.M. Corchado,

F. Fernandez-Riverola, and

A. Valencia (Eds.)

5th International Conference on Practical
Applications of Computational Biology &
Bioinformatics 6-8th, 2011

ISBN 978-3-642-19913-4

Vol. 94. J.M. Molina, J.R. Casar Corredera,
M.F. Catedra Pérez, J. Ortega-Garcia, and
A.M. Bernardos Barbolla (Eds.)
User-Centric Technologies and
Applications, 2011

ISBN 978-3-642-19907-3

Vol. 95. Robert Burduk, Marek Kurzynski,

Michat Wozniak, and Andrzej Zotnierek (Eds.)

Computer Recognition Systems 4, 2011
ISBN 978-3-642-20319-0

Vol. 96. A. Gaspar-Cunha, R. Takahashi,
G. Schaefer, and L. Costa (Eds.)

Soft Computing in Industrial Applications, 2011

ISBN 978-3-642-20504-0

Vol. 97. W. Zamojski, J. Kacprzyk,
J. Mazurkiewicz, J. Sugier,

and T. Walkowiak (Eds.)
Dependable Computer Systems, 2011

ISBN 978-3-642-21392-2

Vol. 98. Z.S. Hippe, J.L. Kulikowski, and
T. Mroczek (Eds.)

Human — Computer Systems Interaction:
Backgrounds and Applications 2, 2011

ISBN 978-3-642-23186-5

Vol. 99. Z.S. Hippe, J.L. Kulikowski, and
Tteresa Mroczek (Eds.)

Human — Computer Systems Interaction:
Backgrounds and Applications 2, 2011

ISBN 978-3-642-23171-1

Vol. 100. Shoumei Li, Xia Wang,

Yoshiaki Okazaki, Jun Kawabe,

Toshiaki Murofushi, and Li Guan (Eds.)
Nonlinear Mathematics for Uncertainty and
its Applications, 2011

ISBN 978-3-642-22832-2

Vol. 101. Darina Dicheva, Zdravko Markov,
and Eliza Stefanova (Eds.)

Third International Conference on Software,
Services and Semantic Technologies
S§3T2011, 2011

ISBN 978-3-642-23162-9

Vol. 102. Ryszard S. Choras (Ed.)
Image Processing and Communications
Challenges 3, 2011

ISBN 978-3-642-23153-7



Ryszard S. Choras (Ed.)

Image Processing

and Communications
Challenges 3

@ Springer



Editor

Prof. Ryszard S. Choras

University of Technology & Life Sciences
Institute of Telecommunications
ul.S.Kaliskiego 7

85-791 Bydgoszcz

Poland

E-mail: choras@utp.edu.pl

ISBN 978-3-642-23153-7 e-ISBN 978-3-642-23154-4
DOI 10.1007/978-3-642-23154-4

Advances in Intelligent and Soft Computing ISSN 1867-5662

Library of Congress Control Number: 2011934158
© 2011 Springer-Verlag Berlin Heidelberg

This work is subject to copyright. All rights are reserved, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilm or in any other way, and
storage in data banks. Duplication of this publication or parts thereof is permitted only
under the provisions of the German Copyright Law of September 9, 1965, in its current
version, and permission for use must always be obtained from Springer. Violations are
liable to prosecution under the German Copyright Law.

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

Typeset & Cover Design: Scientific Publishing Services Pvt. Ltd., Chennai, India
Printed on acid-free paper

543210

springer.com



Foreword

This book was written to inform prospective readers of current trends in
image processing and communications area. Image processing and commu-
nications represent a dynamic part of computer science, playing increasingly
important role in an information era. Both are interdisciplinary areas, where
researchers and practitioners may find interesting problems which can be
successfully solved.

This book is a collection of carefully selected chapters presenting the fun-
damental theory and practice of various aspects of image data processing
and communications. This book offers a fresh approach to image processing
& communications and the aim of this book is to show challenges in these
fields. This book presents articles on actual problems of research and appli-
cation of image processing and communications technologies, especially the
new approaches, in: image processing and computer vision; telecommunica-
tions networks, Web-based information systems; mathematical methods for
these applications.

The book consists of two sections:

1. Image processing
2. Communications.

The image processing section of this book concentrates mainly on theories
and methodologies as well as the emerging applications of image processing.
Various aspects of new trends and techniques in this field are discussed in
the book, covering the following topics:

- Biometrics

- Low level processing

- Motion, stereo and tracking
- Pattern Recognition

- Video

- Medical Image Analysis

- Applications.



VI Foreword

The book summarises new developments in these topics. Overall, the book
explores the use of feature extraction, image enhancement, visual motion
analysis and processing, color models, segmentation, shape, object tracking,
principal components analysis (PCA) and linear discriminants, Bayes classi-
fiers, watermarking and encryption, compression, view-based representation.

Each contributed paper was carefully reviewed. Many people participated
in the editing process of the book. We want to thank Adam Marchewka and
Karolina Skowron for valuable contributions. Finally, the editor wishes to
thank all contributing authors and reviewers.

Bydgoszcz, Ryszard S. Chora$
September 2011
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