ISTCCHTITC WS MVETSIT
T-*'-‘-i.l.'.lis;i'.l U.'.ll*/i:.r;;.lz'-;
- c, .
artalopoulos Umver51 ) / of l

SHY _!!'_;!_I_I"H versityrofs SCranton
amomversity of Baltimore]"USA

Proceedings of the@isth WSEAS
International Conferenc@on CIRG I

C § in Electrical Engineert 3
yeries of Ref grence Books and Textﬁ

ISBN:978-960:47/42096:3
ISSN=1790:51117,




[E==E] tecHNICAL UNIVERSITY OF SOFIA €

ENGLISH LANGUAGE FACULTY OF ENGINEERING
(Established under European Union auspices)

o,

B ®NTNU

Det skapende universitet

UNIVERSITA DEGLI STUDI
Dl GENOVA

)

Recent Advances in Circuits

CENTRO DE INVESTIGACAO SOBRE
ESPACO E ORGANIZACOES

Proceedings of the 13th WSEAS International Conference on
CIRCUITS
(part of the 13th WSEAS CSCC Multiconference)

Rodos, Greece
July 22-24, 2009

Recent Advances in Electrical Engineering

A Series of Reference Books and Textbooks

Published by WSEAS Press ISSN: 1790-5117
WWW.WSEas.org ISBN: 978-960-474-096-3



http://www.wseas.org/

Recent Advances in Circulits

Proceedings of the 13th WSEAS International Conference on
CIRCUITS
(part of the 13th WSEAS CSCC Multiconference)

Rodos, Greece, July 22-24, 2009

Recent Advances in Electrical Engineering
A Series of Reference Books and Textbooks

Published by WSEAS Press
WWW.WSeas.org

Copyright © 2009, by WSEAS Press

All the copyright of the present book belongs to the World Scientific and Engineering Academy and
Society Press. All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or
otherwise, without the prior written permission of the Editor of World Scientific and Engineering Academy
and Society Press.

All papers of the present volume were peer reviewed by two independent reviewers. Acceptance was
granted when both reviewers' recommendations were positive.
See also: http://www.worldses.org/review/index.html

ISSN: 1790-5117
ISBN: 978-960-474-096-3

“‘EE#*"

World Scientific and Engineering Academy and Society



http://www.wseas.org/

Recent Advances in Circults

Proceedings of the 13th WSEAS International Conference on
CIRCUITS
(part of the 13th WSEAS CSCC Multiconference)

Rodos, Greece
July 22-24, 2009



Editors:

Prof. Nikos E. Mastorakis, Technical University of Sofia, BULGARIA
Prof. Valeri Mladenov, Technical University of Sofia, BULGARIA
Prof. Zoran Bojkovic, Technical University of Belgrade, SERBIA
Prof. Stamatios Kartalopoulos, University of Oklahoma, USA

Prof. Argyrios Varonides, University of Scranton, USA

Prof. Manoj Jha, University of Baltimore, USA

International Program Committee Members:

Hatim Aboalsamh SAUDI ARABIA
Abdel latif Abu Dalhoum JORDAN
Ana Maria Acu ROMANIA

Bazil Ahmed SPAIN

Atef Al-najjar SAUDI ARABIA
Mohammed Al-Rawi JORDAN
Antonios Andreatos GREECE
Vasile Anghel ROMANIA

Alla Anohina LATVIA

Nor Badrul Anuar MALAYSIA
Constantin Apostoaia USA

Carlo Artemi ITALY

Carlos Aviles-Cruz MEXICO

Rafic Bachnak UNITED STATES
Nadia Baeshen SAUDI ARABIA
Aldo Balestrino ITALY

Jerzy Balicki POLAND

Michael Bank ISRAEL

Rafael Barcena SPAIN

Brian A. Barsky UNITED STATES
Koldo Basterretxea SPAIN

George Bebis UNITED STATES
Babak Beheshti UNITED STATES
Dalibor Biolek CZECH REPUBLIC
Mauro Bisiacco ITALY

Carlos Bognar BRAZIL

Menouer Boubekeur IRELAND

Nikolaos Bourbakis UNITED STATES

Salvador Bracho SPAIN

Stefan Bruda CANADA

Bogdan Brumar ROMANIA
Cornelia Aida Bulucea ROMANIA
Martin Burke IRELAND

Osvaldo Cairo MEXICO

Jose Calderon-Martinez MEXICO
Catalin-Daniel Caleanu ROMANIA
Muresan Calin ROMANIA

David Carroll IRELAND

Daniela Carstea ROMANIA

Ion Carstea ROMANIA

Daniele Casali ITALY

Petr Cenek SLOVAKIA

Debasish Chakraborty JAPAN
Yuan-Chang Chang TAIWAN
Hsien-Tsung Chang TAIWAN
Chingmu Chen TAIWAN
Ching-Mu Chen TAIWAN
Yung-Yuan Chen TAIWAN

Guan-Yu Chen TAIWAN
Cunshe Chen CHINA

Yee Ming Chen TAIWAN
Jong-Shin Chen TAIWAN
Kuentai Chen TAIWAN
Ren-Chuen Chen TAIWAN
Chia-Hsin Cheng TAIWAN
Jui-Hung Chien TAIWAN

Lin Chin-Feng TAIWAN

Adrian Chioreanu ROMANIA
Daejea Cho KOREA

Yong Jun Choi KOREA

Iulian Ciocoiu ROMANIA

Laura Ciupala ROMANIA

Narcis Clara SPAIN

Guarnaccia Claudio ITALY
Jenica Ileana Corcau ROMANIA
Smaranda Adina Cosma ROMANIA
Giovanni Costantini ITALY
Mitica Craus ROMANIA

Brumar Cristina ROMANIA

Juan Cruz-Victoria MEXICO
Fernando Cuartero SPAIN

Karen Daniels UNITED STATES
Carlo dell'Aquila ITALY

Paolo Di Giamberardino ITALY
Madiagne Diallo BRAZIL
Eduardo Mario Dias BRAZIL
Juan R. Diaz SPAIN

Zeljko Djurovic SERBIA
Valentin Dogaru Ulieru ROMANIA
Antonio Dominguez SPAIN
Anastasios Drosopoulos GREECE
Silviu Dumitrescu ROMANIA
Daniel Dunea ROMANIA
Dan-Maniu Duse ROMANIA
Karl Edelmoser AUSTRIA
Hazem El-Bakry EGYPT

Nahed El-desouky EGYPT
Hamed Elsimary EGYPT

Farzin Emami IRAN

Popa Emil Marin ROMANIA
Ainhoa Etxebarria SPAIN

Ralf Fabian ROMANIA

Hamid Farrokhi IRAN

Lamia Fattouh SAUDI ARABIA
Humberto Fernandes BRASIL
Andres Ferreyra-Ramirez MEXICO



Cacovaen Florentina Laura ROMANIA
Caio Fernando Fontana BRAZIL
Rocco Furferi ITALY

Popa Gabriel Nicolae ROMANIA
Mircea Gabriela ROMANIA

Vasile Gheorghita Gaitan ROMANIA
Jennie Gallimore UNITED STATES
Subhashini Ganapathy UNITED STATES
Abdullah Gani MALAYSIA
Francisco Garcia SPAIN

Ioan Gavrilut ROMANIA

Vassilis Gekas GREECE
Shamsollah Ghanbari IRAN

Egils Ginters LATVIA

Luminita Giurgiu ROMANIA
Snezhana Gocheva-Ilieva BULGARIA
Roman Goot ISRAEL

Fabio Graziosi ITALY

Kieran Greer UNITED KINGDOM
Christopher Greiner Norway
Alaaeldin Hafez SAUDI ARABIA
Vladimir Hahanov UKRAINE
Daphne Halkias GREECE

Eric Harmsen PUERTO RICO
Marios Hatziprokopiou GREECE
Yung-fa Huang TAIWAN

Amjad Hudaib JORDAN

Humberto Humberto BRAZIL
Ammar Huneiti JORDAN

Daniel Hunyadi ROMANIA
Hanafizan Hussain MALAY SIA
Marilena Ianculescu ROMANIA
Mihaiela Iliescu SAINT LUCIA
Ilmars Iltins LATVIA

Sabin Ionel ROMANIA
Muhammad Irfan PAKISTAN
Mahmoud Iskandarani JORDAN
Takao Ito JAPAN

Ming-Shen Jian TAIWAN

Ioan Jivet ROMANIA

Chen Jong-Shin TAIWAN

Fukatani Junichi JAPAN

Panagiotis Kalagiakos GREECE
Michail Kalogiannakis GREECE
Marcin Kaminski POLAND
Amirrudin Kamsin MALAYSIA
Dimitrios Karras GREECE
Stamatios Kartalopoulos USA
Kazuki KATAGISHI JAPAN
Charalambos Katsidis GREECE
Norazlina Khamis MALAY SIA
H.Kijima JAPAN

Mi-Young Kim KOREA

Hyenki Kim KOREA

Young Beom Kim KOREA

Joohee Kim KOREA

Eugene Kindler CZECH REPUBLIC

Valentina Koliskina LATVIA

Zdenek Kolka CZECH REPUBLIC
Jitka Komarkova CZECH REPUBLIC
Dan Komosny CZECH REPUBLIC
Hana Kopackova CZECH REPUBLIC
Constantinos Koutsojannis GREECE
Guennadi Kouzaev NORWAY
Piyaporn Krachodnok THAILAND
Vladislavs Kremeneckis LATVIA
Dragana Krsti SERBIA

Cpalka Krzysztof POLAND

Urszula Ledzewicz UNITED STATES
Yong-Woo Lee KOREA

Chulhee Lee KOREA

Shih-Kai Lee TAIWAN

Bobrowski Leon POLAND

Muhai L1 CHINA

Maozhen Li UNITED KINGDOM
Niculita Lidia ROMANIA

Ioan Lie ROMANIA

Chih-Min Lin TAIWAN

Che-Chern Lin TAIWAN

Yu-cheng Lin TAIWAN

Jaime Lloret SPAIN

Jonathan Loo UNITED KINGDOM
Rita Mahajan INDIA

Iraj Mahdavi IRAN

Zaigham Mahmood UNITED KINGDOM
Ahmed Mahmoud EGYPT

Viljan Mahnic SLOVENIA

Denis Mamaluy UNITED STATES
D. Manivannan UNITED STATES
Marius Marcu ROMANIA

Daniela Marinescu ROMANIA

Juan Marin-Garcia SPAIN

Castor Marino SPAIN

Evangelous Markopoulos GREECE
Denizar Cruz Martins BRAZIL
Boonruang Marungsri THAILAND
Hirano Masatake JAPAN

Ecaterina Matei ROMANIA

Keith Maycock IRELAND

Marketa Mazalkova CZECH REPUBLIC
Niaz ahmed Memon PAKISTAN
Valeri Mladenov BULGARIA

Bruno Monsuez FRANCE

Carmen Morato SPAIN

Kristina Moroz-Lapin LITHUANIA
Doru-Petru Munteanu ROMANIA
Zainol Mustafa MALAYSIA
Saravanan Muthaiyah UNITED STATES
Francesco Muzi ITALY

Ramu Naidoo SOUTH AFRICA
Mitsuteru Nakamura JAPAN

Yoshiki Nakamura JAPAN
Victor-Emil Neagoe ROMANIA
Mircea Neamtu ROMANIA



Dan Negoitescu ROMANIA
Wan-Lung Ng HONG KONG S.A.R.
Elena Niculescu ROMANIA
V.Niola ITALY

Roman Novak SLOVENIA
Alexandru Onea ROMANIA

Anant Oonsivilai THAILAND

J. Ordieres SPAIN

Zeynep Orhan TURKEY

Michael Orshansky UNITED STATES
Antonio Ostos VENEZUELA

Yelda OZEL TURKEY

Ramesh Pachar INDIA

Edson Pacheco Paladini BRAZIL
Spiros Panetsos GREECE

Manuela Panoiu ROMANIA

Maria Panta GREECE

Pietro Pantano ITALY

Thales Papazoglou GREECE
Michail Papoutsidakis GREECE
Hamed Parsiani PUERTO RICO
Rajendra Patrikar INDIA

Anca Petrisor ROMANIA

Gabriela Petropol Serb ROMANIA
Jacek Piskorowski POLAND

Nicola Pitrone ITALY

Petr Pivonka CZECH REPUBLIC
Agostino Poggi ITALY

Ioan Pop ROMANIA

Mihaela Popescu ROMANIA

Lip Yee Por MALAYSIA

Jacov Portnoy ISRAEL

Ioannis Pountourakis GREECE
Sasanka Prabhala UNITED STATES
Valeriu Prepelita ROMANIA

Anna POrez-M®ndez VENEZUELA
Ricardo Quiros SPAIN

Constanta Zoie Radulescu ROMANIA
Marius Radulescu ROMANIA
Monica Raileanu Szeles ROMANIA

Nazario Ramirez-Beltran PUERTO RICO

Mamun bin ibne Reaz MALAY STIA
Mario Refice ITALY

Rosa Maria Reis PORTUGAL
Erendira Rendon MEXICO

Angela Repanovici ROMANIA
Jerzy Respondek POLAND
Roberto Revetria ITALY

Rosula Reyes PHILIPPINES
Francklin Rivas VENEZUELA
Andras Rovid HUNGARY

Yuriy Rozanov RUSSIA

Jose de Jesus Rubio-Avila MEXICO
Sergey Ryvkin RUSSIA

Juan Sanchez-garcia MEXICO
Uziel Sandler ISRAEL

German Santos-Boada SPAIN

Charles Sarraf LEBANON

Ernst D. Schmitter GERMANY

Teruji Sekozawa JAPAN

Noel Y A Shammas UNITED KINGDOM
Subana Shanmuganathan NEW ZEALAND
Omar Shatnawi JORDAN

Hiromitsu Shimakawa JAPAN

Vairis Shtrauss LATVIA
Konstantinos Siassiakos GREECE
Dana Simian ROMANIA

Carmen Simion ROMANIA

Vladimir Simovic CROATIA (HRVATSKA)
Azzam Sleit Jordan

Florin Sofonea ROMANIA

Alexander Soiguine UNITED STATES
Deaconu Sorin loan ROMANIA

Arnd Steinmetz GERMANY

Florin Stoica ROMANIA

Milan Stork CZECH REPUBLIC
Sarawut Sujitjiorn THAILAND
Kenneth Sundaraj MALAYSIA
Tsuyoshi Takayama JAPAN

Atushi Takeda JAPAN

Mihai Talu ROMANIA

Tan-Hsu Tan TAIWAN

Mamoru Tanaka

Hua Tang UNITED STATES

Kazuya Tanigawa

Horia Nicolai Teodorescu ROMANIA
Popescu Theodor Dan ROMANIA
A.Tinnirello ARGENTINA

Virgil Tiponut ROMANIA

Flavio Tonelli ITALY

Irina Topalova BULGARIA

Carlos Torre-Ferrero SPAIN

Dimitris Tsamatsoulis GREECE
Costas Tsatsoulis UNITED STATES
G. J. Tsekouras GREECE

Koki Tsukamoto JAPAN

Cristina Turcu ROMANIA
Vyacheslav Tuzlukov KOREA

Marius Ubostad NORWAY

C. Ungureanu ROMANIA

Olgierd Unold POLAND

Pavel Vaclavek CZECH REPUBLIC
Joseph Raj Vaidyanathan TURKEY
Argyrios Varonides UNITED STATES
Anca Vasilescu ROMANIA

Franck Vedrine FRANCE

Francisco J. Velasco SPAIN

D. Ventzas GREECE

Matei Vinatoru ROMANIA
Mirela-Catrinel Voicu ROMANIA
Konstantinos VOUDOURIS GREECE
Petros Voulgaris UNITED STATES
Maria Emilia Walter BRAZIL
He-Sheng Wang TAIWAN



Minoru Watanabe JAPAN

Liyuan Wei HONG KONG S.A.R.
Ralph Weissleder

R. Wongsan, THAILAND

Hong Wu CHINA

Zhang Xiang CHINA

Jianxi Yang CHINA

Kai Hau Yeung HONG KONG S.A.R.
E. A. Yfantis. USA

C. D Yfantis GREECE

Tetsuya Yoshida JAPAN

Masaya Yoshikawa JAPAN
Hirokazu Yoshizawa JAPAN
Shiang-Hwua Yu TAIWAN

Azami Zaharim MALAYSIA
Tomas Zelinka CZECH REPUBLIC
Rong Zhang JAPAN

Xinhui Zhang UNITED STATES
Sotirios Ziavras UNITED STATES
Stelios Zimeras GREECE
Dimitrios Zissopoulos GREECE
Natasa Zivic GERMANY

Zakaria Suliman Zubi LIBYA






Preface

This year the 13th WSEAS International Conference on CIRCUITS was held in Rodos, Greece,
in July 22-24, 2009. The Conference remains faithful to its original idea of providing a platform
to discuss nanostructures and nanotechnologies, molecular electronics, microelectronics,
microcircuits, laser and optical systems, nonlinear circuits, electron devices for power
technology etc. with participants from all over the world, both from academia and from industry.

Its success is reflected in the papers received, with participants coming from several countries,
allowing a real multinational multicultural exchange of experiences and ideas.

The accepted papers of this conference are published in this Book that will be indexed by ISI.
Please, check it: www.worldses.org/indexes as well as in the CD-ROM Proceedings. They will
be also available in the E-Library of the WSEAS. The best papers will be also promoted in many
Journals for further evaluation.

A Conference such as this can only succeed as a team effort, so the Editors want to thank the
International Scientific Committee and the Reviewers for their excellent work in reviewing the

papers as well as their invaluable input and advice.

The Editors
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Keynote Lecture 1

Embedded Systems Design — Scientific Challenges and Work Directions

Professor Joseph Sifakis
Verimag & ARTIST2 NoE
Centre Equation
2 avenue de Vignate
38610 GIERES, FRANCE
E-mail: Joseph.Sifakis@imag.fr

Abstract: The development of a satisfactory Embedded Systems Design Science provides a timely challenge and
opportunity for reinvigorating Computer Science. Embedded systems are components integrating software and
hardware jointly and specifically designed to provide given functionalities, which are often critical. They are used in
many applications areas including transport, consumer electronics and electrical appliances, energy distribution,
manufacturing systems, etc. Embedded systems design requires techniques taking into account extra-functional
requirements regarding optimal use of resources such as time, memory and energy while ensuring autonomy,
reactivity and robustness. Jointly taking into account these requirements raises a grand scientific and technical
challenge: extending Computer Science with paradigms and methods from Control Theory and Electrical
Engineering. Computer Science is based on discrete computation models not encompassing physical time and
resources which are by their nature very different from analytic models used by other engineering disciplines.

We summarize some current trends in embedded systems design and point out some of their characteristics, such as
the chasm between analytical and computational models, and the gap between safety critical and best-effort
engineering practices. We call for a coherent scientific foundation for embedded systems design, and we discuss a
few key demands on such a foundation: the need for encompassing several manifestations of heterogeneity, and the
need for design paradigms ensuring constructivity and adaptivity.

We discuss main aspects of this challenge and associated research directions for different areas such as modeling,
programming, compilers, operating systems and networks.

Brief Biography of the Speaker: Joseph Sifakis is a CNRS researcher and the founder of Verimag laboratory
(http://www-verimag.imag.fr/), in Grenoble, France. He holds the INRIA-Schneider endowed industrial chair since
September 1st 2008. He studied Electrical Engineering at the Technical University of Athens and Computer Science
at the University of Grenoble. Verimag is a leading research laboratory in the area of critical embedded systems. It
developed the underlying theory and technology for the SCADE tool, used by Airbus for the design and validation of
its critical real-time systems, and is becoming a de facto standard for aeronautics. Verimag has a lasting and strategic
collaboration with ST Microelectronics, France Telecom R&D, and Airbus, through which numerous results on
validation and testing have been transferred. Joseph Sifakis is recognized for his pioneering work on both theoretical
and practical aspects of Concurrent Systems Specification and Verification. He contributed to emergence of the area
of model-checking, currently the most widely-used method for the verification of industrial applications. His current
research activities include component-based design, modeling, and analysis of real-time systems with focus on
correct-by-construction techniques (http://www-verimag.imag.fr/~sifakis/). Joseph Sifakis has broad experience with
industry, notably though joint projects with partners such as Astrium, the European Space Agency, France Telecom,
ST Microelectronics and he has also been active for many years in consulting. Joseph Sifakis is the Scientific
Coordinator of the European Network of Excellence ARTIST2 on Embedded Systems Design. (http://www.artist-
embedded.org/). This network gathers 35 of the best European teams in the area, and aims to produce innovative
results for cost-effective design of dependable embedded systems. It will also promote innovative methods safe and
secure systems, notably through cooperation with key European industrial partners such as Thales, Airbus, Ericsson,
Philips, and ST Microelectronics. Joseph Sifakis is the director of the CARNOT Institute "Intelligent Software and
Systems" in Grenoble (http://www.carnot-Isi.com/). Joseph Sifakis is a member of the editorial board of several
journals, co-founder of the International Conference on Computer Aided Verification (CAV) and a member of the
Steering Committee of the EMSOFT (Embedded Software) conference. He is a member of Academia Europea
(http://www.acadeuro.org/) and a member of the French National Academy of Engineering (http://www.academie-
technologies.fr/).

Joseph Sifakis has received with Ed Clarke and Allen Emerson for their contribution to Model Checking, the Turing
Award for 2007 (http://awards.acm.org/homepage.cfm?srt=all&awd=140). He is also the recipient of the CNRS Silver
Medal in 2001.

ISSN: 1790-5117 15 ISBN: 978-960-474-096-3
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Keynote Lecture 2

Quantum Cryptography and Chaos Functions: The Ultimate for Network Security

Professor Stamatios Kartalopoulos
Williams Professor in Telecommunications Networking
The University of Oklahoma
USA
Email: Kartalopoulos@ou.edu

Abstract: As the sophistication of intruders’ increases, so does the incidents of information integrity breaches and
network attacks. In response, very complex cryptographic processes have started being employed, such as chaos
theory and quantum theory, in an effort to create the “holy grail” of cryptographic systems and network security.
Quantum theory defines the non-classical qubit, which is the superposition of quantum states having no classical
analog. In addition, it is based on the “no cloning” or “no copying” theorem and on Heisenberg’s uncertainty. Both, the
qubit and the no-cloning theorem, along with the quanto-mechanical properties of photons, have been applied to a
new breed of cryptography and secure optical communication networks known as quantum cryptography and
gquantum networks, respectively.

Chaos is based on the particular behavior of certain non-linear functions, which for a minute change of parameters
produce a very large and unstable output, known as the “chaotic regime”. However, this chaos is reproducible, which
also makes it attractive to secure communications.

In this talk we explain quantum cryptographic protocols as well as chaos and chaotic processes with simple
examples. We then describe how chaos functions are used in quantum cryptography in order to increase efficiency
and speed of the quantum key establishment.

Brief Biography of the Speaker: Stamatios V. Kartalopoulos, PhD, is currently the Williams Professor in
Telecommunications Networking at the University of Oklahoma. His research emphasis is on optical communication
networks (FSO, long haul and FTTH), optical technology including optical metamaterials, and optical communications
security including quantum cryptography and key distribution. Prior to this, he was with Bell Laboratories where he
defined, led and managed research and development teams in the areas of DWDM networks, SONET/SDH and
ATM, Cross-connects, Switching, Transmission and Access systems. He has received the President’s Award and
many awards of Excellence.

He holds nineteen patents in communications networks, and has published more than hundred fifty scientific papers,
nine reference textbooks important in advanced fiber optic communications and security, and has also contributed
several chapters to other books.

He has been an IEEE and a Lucent Technologies Distinguished Lecturer and has lectured at international
Universities, at NASA and conferences. He has been keynote speaker of major international conferences, has
moderated executive forums, has been a panelist of interdisciplinary panels, and has organized symposia, workshops
and sessions at major international communications conferences.

Dr Kartalopoulos is an IEEE Fellow, chair and founder of the IEEE ComSoc Communications & Information Security
Technical Committee, member at large of IEEE New Technologies Directions Committee, and has served editor-in-
chief of IEEE Press, chair of ComSoc Emerging Technologies and of SPCE Technical Committees, Area-editor of
IEEE Communications Magazine/Optical Communications, member of IEEE PSPB, and VP of IEEE Computational
Intelligence Society.
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Keynote Lecture 3

Content-Adaptive Efficient Resource Allocation for Packet-Based Video Transmission

Professor Aggelos K. Katsaggelos
Department of EECS
Northwestern University
Evanston, Illinois
USA
E-mail: aggk@ece.northwestern.edu

Abstract: Supporting video communication over lossy channels such as wireless networks and the Internet is a
challenging task due to the stringent quality of service (QoS) required by video applications and the many channel
impairments. Two important QoS characteristics for video are the degree of signal distortion and the transmission
delay. Another important consideration is the cost associated with transmission, for example, the energy consumption
in the wireless channel case and the cost for differentiated services in the Internet (with DiffServ) case.

In this presentation we consider the joint adaptation of the source coding parameters, such as the quantization step-
size and prediction mode, along with the physical layer resources, such as the transmission rate and power. Our goal
is to provide acceptable QoS while taking into account system constraints such as the energy utilization. We discuss
a general framework that allows a number of "resource/distortion" optimal formulations for balancing the requirements
of different applications. We conclude the presentation with some of the grand opportunities and challenges in
designing and developing video communication systems.

Brief Biography of the Speaker: Aggelos K. Katsaggelos received the Diploma degree in electrical and mechanical
engineering from the Aristotelian University of Thessaloniki, Greece, in 1979 and the M.S. and Ph.D. degrees both in
electrical engineering from the Georgia Institute of Technology, in 1981 and 1985, respectively. In 1985 he joined the
Department of Electrical Engineering and Computer Science at Northwestern University, where he is currently
professor. He is also the Director of the Motorola Center for Seamless Communications and a member of the
Academic Affiliate Staff, Department of Medicine, at Evanston Hospital.

Dr. Katsaggelos is a member of the Publication Board of the IEEE Proceedings, the IEEE Technical Committees on
Visual Signal Processing and Communications, and Multimedia Signal Processing, the Editorial Board of Academic
Press, Marcel Dekker: Signal Processing Series, Applied Signal Processing, and Computer Journal. He has served
as editor-in-chief of the IEEE Signal Processing Magazine (1997-2002), a member of the Publication Boards of the
IEEE Signal Processing Society, the IEEE TAB Magazine Committee, an Associate editor for the IEEE Transactions
on Signal Processing (1990-1992), an area editor for the journal Graphical Models and Image Processing (1992-
1995), a member of the Steering Committees of the IEEE Transactions on Image Processing (1992-1997) and the
IEEE Transactions on Medical Imaging (1990-1999), a member of the IEEE Technical Committee on Image and
Multi-Dimensional Signal Processing (1992-1998), and a member of the Board of Governors of the IEEE Signal
Processing Society (1999-2001). He is the editor of Digital Image Restoration (Springer-Verlag 1991), coauthor of
Rate-Distortion Based Video Compression (Kluwer 1997), co-editor of Recovery Techniques for Image and Video
Compression and Transmission, (Kluwer 1998), and co-author of Super-Resolution for Images and Video, (Morgan
and Claypool, 2007), and co-author of Joint Source-Channel Video Transmission (Morgan and Claypool 2007). He
was the holder of the Ameritech Chair of Information Technology (1997-2003), and he is the co-inventor of twelve
international patents, a Fellow of the IEEE (1998) and SPIE (2009), and the recipient of the IEEE Third Millennium
Medal (2000), the IEEE Signal Processing Society Meritorious Service Award (2001), an IEEE Signal Processing
Society Best Paper Award (2001), an IEEE ICME Best Paper Award (2006), and an IEEE ICIP Paper Award (2007).
He was a Distinguished Lecturer of the IEEE Signal Processing Society for 2007-2008.
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Keynote Lecture 4

Computer Aided-Visual Perception : Challenges and Perspectives

Professor Nikos Paragios
Ecole Centrale de Paris / INRIA Saclay, Ile-de-France
France
E-mail: nikos.paragios@ecp.fr

Abstract: Computer aided human perception aims at developing intelligent algorithms towards understanding visual
cues coming from images, video, or other means of gathering visual information. Such a process often consists of
three stages, initially the problem of perception is parameterized through a mathematical model where the estimation
of its parameters will lead to visual understanding. Then, the model is associated with the available observations
through the definition of an objective function and last, this function is optimized using computational methods. The
main challenges that one has to address in this context is the curses of dimensionality, non-linearity, non-convexity
and modularity. In simple words, even the simplest possible perception problem could involve too many parameters
where the association between the data and them is not straightforward and is done through non-convex functions. In
this talk, we will present a generic mathematical framework that exploits recent advances in discrete optimization to
address computational visual perception. Numerous image processing, computer-aided diagnosis and computer
vision applications will be considered to demonstrate the potentials of this method.

Brief Biography of the Speaker: Nikos Paragios (http://vision.mas.ecp.fr) obtained his B.Sc. (highest honors,
valedictorian) and M.Sc. (highest honors) in Computer Science from the University of Crete (Greece) [1994,1996] ,
his Ph.D. in electrical and computer engineering from I.N.R.l.LA. [2000] and his D.Sc. (Habilitation a Diriger de
Recherches) from the University of Nice/Sophia Antipolis (France) [2005)]. He is professor of applied mathematics at
the Ecole Centrale de Paris - one of most exclusive engineering schools "Grande Ecoles" - leading the Medical
Imaging and Computer Vision Group. He is also affiliated with INRIA Saclay lle-de-France, the French Research
Institute in Informatics and Control heading the GALEN group. Prior to that he was professor/(2004-2005) at the
Ecole Nationale de Ponts et Chaussees, affiliated with Siemens Corporate Research (Princeton, NJ, 1999-2004) as a
project manager, senior research scientist and research scientist. In 2002 he was an adjunct professor at Rutgers
University and in 2004 at New York University. N. Paragios was a visiting professor at Yale University in 2007.
Professor Paragios has co-edited four books, published more than hundred papers (DBLP server) in the most
prestigious journals and conferences of medical imaging and computer vision, gave more that hundred invited
lectures, and has twelve US issued patents and more than twenty pending. His work has approx 3,500 citations in
googlescholar and approx 2,000 in scopus, and and his H-number according to scholar is 28 and 24 according to
scopus. He is a Senior member of IEEE, associate editor for the IEEE Transactions on Pattern Analysis and Machine
Intelligence (PAMI), area editor for the Computer Vision and Image Understanding Journal (CVIU) and member of the
Editorial Board of the International Journal of Computer Vision (IJCV), the Medical Image Analysis Journal (MedIA)
and the Journal of Mathematical Imaging and Vision (JMIV). Professor Paragios is one of the program chairs of the
11th European Conference in Computer Vision (ECCV'10, Heraklion, Crete). In 2008 N. Paragios was the laureate of
one of Greece's highest honor for young academics and scientists of nationality or descent (world-wide), the
Bodossaki Foundation Prize in the field of applied sciences. In 2006, he was named one of the top 35 innovators in
science and technology under the age of 35 from the MIT's Technology Review magazine. He and his collaborators
were the recipients of numerous scientific rewards, like for example the Francois Erbsmann prize for the IPMI'07
conference. His research interests are in the areas of computer vision, medical image analysis and human-computer
interaction.
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Keynote Lecture 5

Control and Estimation Theory: Current Trends, New Challenges, & Directions
for the Future

Professor Lena Valavani
Fellow, American Institute of Aeronautics and Astronautics
Laboratory for Information and Decision Systems
Massachusetts Institute of Technology
Cambridge, MA 02139 U.S.A.
E-mail: valavani@mit.edu

Abstract: Despite the tremendous strides witnessed in the Control and Estimation of lumped parameter systems ,
whether linear or nonlinear, the issue of stability and performance robustness under simultaneous structured and
unstructured uncertainty still remains largely unresolved. When fault tolerance, autonomy and reactivity are added to
the requirements, this presents an additional challenge. ‘Closed form’ solutions are in most cases not possible and
computational methods (optimization based, search, etc.) do not provide the necessary guarantees.

The challenges become even greater in the case of distributed systems and networks, such as large
industrial/manufacturing plants, environmental applications (CO2 sequestration), communications networks, traffic
networks (aeronautical, highway), space networks (satellite constellations), biomedical applications( CNS studies)
which, by their nature, require control and estimation in a distributed setting. Requirements and specifications can
also be widely variable between safety critical and socially/economically significant systems.

It becomes increasingly evident that control, communications and computation need to be synergistically combined
through a ‘universal formalism’ and novel paradigms that combine logical operations (symbolic reasoning and
decision making) with analytical constructs (mathematical algorithms)and continuous quantities(throughput,
subsystem interconnections), in order to handle heterogeneity, asynchronicity , real time functionality, properties that
typically characterize distributed systems/networks.

We focus on some representative examples to elucidate key issues that arise in modeling, algorithm design,
computation, in order to ensure robustness , fault tolerance, autonomy and even reactivity of distributed
systems/networks, that point to the need for total synergy of Control, Communications , and Computation/Computer
Science- to meet today’s and future challenges.

Brief Biography of the Speaker: Lena Valavani holds her B.S. in Physics, from Barnard College, Columbia
University, and the M.S., M.Phil. and Ph.D degrees in Engineering and Applied Science from Yale University. After
postdoctoral positions at Yale and MIT’s Laboratory for Information and Decision Systems, she joined the Department
of Aeronautics and Astronautics, MIT, where she was Boeing Associate Professor. She also served as Chief
Scientist, Systems Engineering, U.S. D U.S. Department of Transportation for four years. She is currently president of
Hellenic Space Systems, S .A.

Dr. Valavani served as Associate Editor of IEEE Transactions of Automatic Control, Automatica , AIAA Journal of
Guidance, Navigation and Control, and the International Journal on Robust and Nonlinear Control. She was elected
to the Board of Directors, AIAA, N.E., and served as General Secretary. She also was for a long time a member of
the steering committee of the International Physicians for the Prevention of Nuclear War, GBPSR, (1985 Nobel
Peace Prize).

Her research interests are in modeling for, and the analysis and synthesis of control systems, estimation and
identification, with emphasis on robustness to structured and unstructured uncertainty, fault tolerance and
reconfiguration, currently in distributed systems and networks . Her research in the U.S. was supported by NASA,
NSF, AFOSR,ONR ,and by private industry , resulting in innovative designs of prototype systems currently in
operation in the U.S; in Europe by ESA and EC. She has supervised 27 Ph.D and 29 M.S theses at MIT , and 22
M.S. theses at NTUA and UoA.

Dr. Valavani was consultant to Lincoln Laboratory, C.S.Draper Laboratory , and Bell Helicopter while in the U.S. She
received the Best Research Paper Award (1991) from the International Gas Turbine Institute and holds three U.S.
Patents in the area of controlling unsteady aerodynamic processes in compressors. She is an Associate Fellow of
AlAA,
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Plenary Lecture 1

Towards 2D Electronic Circuits in the Spatial Domain

Associate Professor Nicolas Ratier
Graduate engineering school in Mechanics and Microtechnics (ENSMM)
FEMTO-ST laboratory
Besancon, France
E-mail: nicolas.ratier@femto-st.fr

Abstract: Electronic circuits are, by nature, functions of one independent variable in the time domain. They operate
(in the sense of differential operators) from an input signal e(t) to an output signal s(t). In this sense, we can speak of
the electronic circuits of an ODE (ordinary differential equation) with its associated initial condition.

We show, in this talk, that periodic circuits can be used to define a kind of 2D circuits in the spatial domain. These
circuits operate as a PDE (partial differential equations) from an input signal f(x,y) to an output signal g(x,y). The two
independent variables are now the coordinate axes x and y. As to the initial conditions, they are replaced by
boundary conditions.

We first present how to construct an electronic circuit of a linear PDE and how the boundary conditions are
transposed to electronic elements. The discrete solution at each voltage node of this circuit converges towards the
solution of the PDE g(x,y) for a given input signal f(x,y) when the number of periodic cells increases.

Next, we consider the reverse problem, i.e. to build the PDE of an electronic linear circuit. Electric conditions imposed
at the boundary are converted into Dirichlet or Neumann conditions. The solution of this problem is based on an
extension of an homogenization modelling method initially developed by theoretical mechanicians to study composite
materials.

Brief Biography of the Speaker: Nicolas Ratier was born in Paris in 1965. He is graduated in electronics at Paris XI
University, Orsay. In 1993, he received the Ph. D. degree in microelectronics from Toulouse Il University for his work
on the simulation of micromechanical capacitive pressure sensors. He is associated professor at ENSMM (graduate
engineering school in Mechanics and Microtechnics) and at FEMTO-ST laboratory, both at Besancon, France. From
1994 to 20086, his primary research activities were the simulation of ultrastable quartz crystal oscillators. Most of these
researches have been completed in the framework of contracts executed for the french space agency (CNES). Since
2007, his current research concerns the study of spatially distributed periodic electronic circuits to control array of
MEMS.
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Plenary Lecture 2

Electronic Circuits for Switching-Time Reduction of Bipolar Semiconductor Devices

Professor Noel Y. A. Shammas
Faculty of Computing, Engineering and Advanced Technology
Staffordshire University
UK
E-mail: N.Y.A.Shammas@staffs.ac.uk

Abstract: Bipolar semiconductor devices are often used as switches in very high power electronic circuits and
systems. They have replaced the old conventional gas filled tubes and vacuum devices in many applications. This is
mainly due to the fact that solid-state devices are more efficient, smaller in size, cheaper and more reliable. In
addition, solid-state devices are considered environmental friendly, since they do not contain nasty gases and toxic
materials used in old devices.

The power level requirements and switching frequency are continually increasing in the power electronic industry,
and this demands larger and faster switching devices. As a result, both bipolar and unipolar semiconductor devices
have undergone continued improvement in current and voltage ratings, and switching speed. The main advantage of
bipolar devices is their low conduction losses but their main disadvantage is the high switching losses which is due to
minority carrier injection.

The Insulated Gate Bipolar Transistor (IGBT) combines the advantages of both. It has a simple gate drive circuit like
that of the MOSFET, with high current and low saturation voltage capability of bipolar transistor. The main problem
remains with the relatively long tail turn-off current. To reduce the turn-off time of the IGBT and other bipolar devices,
different lifetime control techniques and structural changes have been developed and used. Details of these and new
techniques developed by using auxiliary electronic circuits for reducing the turn-off time and increasing the switching
speed of bipolar semiconductor devices will be presented.

Brief Biography of the Speaker: Noel Shammas is currently a Professor in Microelectronics and Solid-State Power
Semiconductor Devices in the faculty of Computing, Engineering and Advanced Technology, Staffordshire University.
He received the M.Sc and Ph.D degrees from Salford University in 1972 and 1975 respectively. Since then he
lectured and researched at different universities and industry.

Research work is primarily focused on Power Semiconductor Devices which includes mainly Power diodes, Light
Emitting Diodes (LED’s), Insulated Gate Bipolar Transistors and Thyristors. Other related areas of research work
includes Power Module Packaging technologies ( Both Conventional Press- pack and Smart pack designs) and
Series/Parallel operation of high power semiconductor devices and their interaction with external circuits.

Professor Shammas has extensive experience in both experimental and theoretical research work and is recognised
internationally for his significant contribution to research in the field of Power Semiconductor Devices. He has
published over 120 journal and conference research papers as well as several invited Keynote Lectures, and has
held several research grants from funding councils, Advantage West Midland (AWM), as well as from industry. He is
a regular reviewer for many journals (including IEE Proceeding Electronic devices and systems, IEEE Transactions
on power electronics, and Microelectronic Reliability) and international conferences (including the European Power
Electronic conference - EPE, Microelectronic conference - MIEL, Universities Power Engineering Conference-UPEC,
International Symposium Power Semiconductors-ISPS, etc...). He is a member of scientific committee for many
international conferences (including MIEL, EPE, WCE, WSEAS, and Microtherm) and a steering committee member
for EPE, UPEC, and ISPS international conferences. He is also a book reviewer for Prentice Hall International and
McGraw Hill.
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