Host and Sponsor:

UC gﬁ:ﬁ'ﬂ' ;-

ey 39005 Santander, Spain

WsEAS

é“‘& Universidad

{ \k- 4.1

 de Henares, Spain

-

R

CH and

&l

“t

ternational Conference on

L)
e
vvv
-
-
e

de Ccmfobrlo Spain, Septembe; 2&% 2008
\ /7




“"E‘.E#f’

SIGNAL, SPEECH
and IMAGE PROCESSING

Proceedings of the 8th WSEAS International Conference on
SIGNAL, SPEECH and IMAGE PROCESSING
(SSIP '08)

Santander, Cantabria, Spain, September 23-25, 2008

HOSTS and SPONSORS:

University of Cantabria
‘ Plaza de la Ciencia s/n.
39005 Santander, Spain

UMIVERSIDAD
DE CAMTABRIA

University of Alcala
% UH]‘JEI‘BIde Campus Universitario
LLLLL @ d{i f"llL 313 28805 Alcala de Henares, Spain

Recent Advances in Computer Engineering
A series of Reference Books and Textbooks

Published by WSEAS Press ISSN: 1790-5109
WWW.WSeas.org ISBN: 978-960-6474-008-6



http://www.unican.es/
http://www.uah.es/
http://www.wseas.org/

SIGNAL, SPEECH
and IMAGE PROCESSING

Proceedings of the 8th WSEAS International Conference on
SIGNAL, SPEECH and IMAGE PROCESSING
(SSIP '08)

Santander, Cantabria, Spain, September 23-25, 2008

HOSTS and SPONSORS:
University of Alcala University of Cantabria

_-w%.‘ TR 1 Campus Universitario uc Plaza de la Ciencia s/n.
o ¥

f H UH] cLs 1:.:13(] 28805 Alcala de Henares, 39005 Santander, Spain
#NZ%E de Alcald  spain RIVER=DAD

Recent Advances in Computer Engineering
A series of Reference Books and Textbooks

Published by WSEAS Press
WWW.WSeas.org

Copyright © 2008, 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: 1790-5109
ISBN: 978-960-6474-008-6

"‘EE#f’

World Scientific and Engineering Academy and Society


http://www.uah.es/
http://www.unican.es/
http://www.wseas.org/

SIGNAL, SPEECH
and IMAGE PROCESSING

Proceedings of the 8th WSEAS International Conference on
SIGNAL, SPEECH and IMAGE PROCESSING
(SSIP '08)

Santander, Cantabria, Spain, September 23-25, 2008

HOSTS and SPONSORS:

University of Cantabria
‘ Plaza de la Ciencia s/n.
39005 Santander, Spain

UMIVERSIDAD
DE CAMTABRIA

University of Alcala
% UH]‘JEI‘BIde Campus Universitario
LLLLL @ d{i f"llL 313 28805 Alcala de Henares, Spain

Editors:

Professor Joseé M2 Zamanillo Sainz de la Maza, University of Cantabria, Spain
Professor Pablo Luis Lépez Espi, Universidad de Alcald, Spain


http://www.unican.es/
http://www.uah.es/

International Program Committee Members:

Irwin W. Sandberg, USA

Asad A. Abidi, USA

Andreas Antoniou, USA
Antonio Cantoni, AUSTRALIA
Lotfi Zadeh, USA

George Szentirmai, USA
Michael Peter Kennedy, IRELAND
Paresh C. Sen, CANADA
Michel Gevers, BELGIUM
James S. Thorp, USA

Armen H. Zemanian, USA
Guanrong Chen, HONG KONG
Edgar Sanchez-Sinencio, USA
Jim C. Bezdek, USA

A. J. van der Schaft, the NETHERLANDS

Istvan Nagy, Hungary
Wasfy B. Mikhael, USA

M. N. S. Swamy, CANADA
M. Araki, JAPAN

Abbas El Gamal, USA
Franco Maloberti, Italy
Alan N. Willson Jr., USA
Yoji Kajitani, JAPAN
Mohammed Ismail, USA
Kemin Zhou, USA
Ruey-Wen Liu, USA

Nabil H. Farhat, USA

John I. Sewell, UK

Jerry M. Mendel, USA
Magdy A. Bayoumi, USA
Bertram E. Shi, HONG KONG
M. Omair Ahmad, CANADA
N. K. Bose, USA

Igor Lemberski, LATVIA
Alfred Fettweis, GERMANY
Brockway McMillan, USA
H. J. Orchard, USA

Jacob Katzenelson, ISRAEL
Vincent Poor, USA
Abraham Kandel, USA
Bor-Sen Chen, CHINA

C. S. George Lee, USA
Hamid R. Berenji, USA
Kevin M. Passino, USA
Lawrence O. Hall, USA
Ronald R. Yager, USA
Witold Pedrycz, CANADA
Agoryaswami J. Paulraj, USA
Ahmed H. Tewfik, USA
Alan V. Oppenheim, USA
Alfonso Farina, ITALY
Alfred O. Hero, USA

Ali H. Sayed, USA

Anders Lindquist, SWEDEN
Arthur B. Baggeroer, USA
Arye Nehorai, USA

Benjamin Friedlander, USA
Bernard C. Levy, USA

Bhaskar D. Rao, USA

Bin Yu, USA

Boualem Boashash, AUSTRALIA
Brian D. O. Anderson, AUSTRALIA
Bruce A. Francis, CANADA
C. Richard Johnson, USA

C. Sidney Burrus, USA
Charles M. Rader, USA

Desmond P. Taylor, NEW ZEALAND

Donald L. Duttweiler, USA
Donald W. Tufts, USA
Douglas L. Jones, USA
Earl E. Swartzlander, USA

Ed F. Deprettere, the NETHERLANDS

Edward A. Lee, USA

Edward J. Powers, USA

Ehud Weinstein, ISRAEL

Eli Brookner, USA

Ezio Biglieri, Italy

Faye Boudreaux-Bartels, USA
Georgios B. Giannakis, USA
Gonzalo R. Arce, USA

H. Vincent Poor, USA

Hagit Messer, ISRAEL

John V. McCanny, UK

Joos Vandewalle, BELGIUM
Jose C. Principe, USA

Jose M. F. Moura, USA

K. J. Ray Liu, USA

Kaushik Roy, USA

Kenneth Rose, USA

Keshab K. Parhi, USA

Kon Max Wong, CANADA
Kung Yao, USA

Louis L. Scharf, USA

Martin Vetterli, USA

Mati Wax, USA

Meir Feder, ISRAEL

Michael C. Wicks, USA
Michael D. Zoltowski, USA
Michael T. Orchard, USA
Michael Unser, SWITZERLAND
Miguel Angel Lagunas, SPAIN
Moeness G. Amin, USA
Mohamed Najim, FRANCE
Neil J. Bershad, USA

P. P. Vaidyanathan, USA
Patrick Dewilde, NETHERLANDS
Peter Willett, USA

Petre Stoica, SWEDEN
Phillip A. Regalia, FRANCE
Pierre Duhamel, FRANCE
Pierre Moulin, USA

Pramod K. Varshney, USA



Rabab Kreidieh Ward, CANADA
Robert M. Gray, USA

Rolf Unbehauen, GERMANY
Ronald W. Schafer, USA

Rui J. P. Figueiredo, USA
Russell M. Mersereau, USA
Sadaoki Furui, JAPAN
Shun-Ichi Amari, JAPAN
Simon Haykin, CANADA
So0-Chang Pei, CHINA

Soura Dasgupta, USA

Stefan L. Hahn, POLAND
Steven Kay, USA

Takao Hinamoto, JAPAN
Takashi Matsumoto, JAPAN
Tapio Saramaki, FINLAND
Tariq S. Durrani, U.K.

Thomas F. Quatieri, USA
Thomas L. Marzetta, USA
Thomas S. Huang, USA
Thomas W. Parks, USA

Uri Shaked, ISRAEL

V. John Mathews, USA
Vladimir Cuperman, USA
William A. Pearlman, USA
Wolfgang Fichtner, SWITZERLAND
Wu-Sheng Lu, CANADA
Yaakov Bar-Salom, USA
Yingbo Hua, USA

Yong Ching Lim, SINGAPORE
Yoram Bresler, USA

Zhi Ding, USA

A. A. Goldenberg, CANADA
Angel Rodriguez-Vasquez, SPAIN
Erol Gelenbe, USA

F. L. Lewis, USA

Harry Wechsler, USA

Howard C. Card, CANADA

Lei Xu, P. R. CHINA

Leon O. Chua, USA

Marco Gori, ITALY
Narasimhan Sundararajan, SINGAPORE
Sankar K. Pal, India

Tamas Roska, USA

A. Stephen Morse, USA
Alberto Isidori, USA

Ali Saberi, USA

Andrew R. Teel, USA

Antonio Vicino, ITALY
Anuradha M. Annaswamy, USA
Benjamin Melamed, USA
Bruce H. Krogh, USA

David D. Yao, USA

Donald Towsley, USA

Eduardo D. Sontag, USA
Edward J. Davison, CANADA
G. George Yin, USA

Giorgio Picci, ITALY

Graham C. Goodwin, AUSTRALIA
Han-Fu Chen, CHINA

Harold J. Kushner, USA
Hidenori Kimura, JAPAN

lan Postlethwaite, UK

lan R. Petersen, AUSTRALIA
Jan C. Willems, NETHERLANDS
Jim S. Freudenberg, USA

Karl Johan Astrom, SWEDEN
Lennart Ljung, SWEDEN

M. Vidyasagar, INDIA

Mark W. Spong, USA

Matthew R. James, AUSTRALIA
Munther A. Dahleh, USA

P .R. Kumar, USA

Peter E. Caines, CANADA
Pramod P. Khargonekar, USA
Richard T. Middleton, AUSTRALIA
Roberto Tempo, ltaly

Roger W. Brockett, USA

Romeo Ortega, FRANCE
Shankar Sastry, USA

Stephane Lafortune, USA

Steven I. Marcus, USA

T. E. Duncan, USA

Tamer Basar, USA

W. M. Wonham, CANADA
Weibo Gong, USA

Xi-Ren Cao, Hong Kong

Yu-Chi Ho, United Kingdom
Maricel Adam, ROMANIA
Mohd. Hasan, Ali KOREA

Fuad Alkoot, KUWAIT

Atef Al-Najjar, SAUDI ARABIA
Horia Andrei, ROMANIA
Alexandre Rasi, Aoki BRAZIL
Francisco Aparisi, SPAIN
Junichi Arai, JAPAN

Enrique Arce-Medina, MEXICO
Bhed Bahadur, Bista JAPAN
Razvan Bologa, ROMANIA
Chung Chang, TAIWAN
Tianzhou Chen, CHINA

Ting-yu Chen, TAIWAN

Ali Dastfan, IRAN

Darie Eleonora, ROMANIA
Huaiguo Fu, IRELAND

Hiroyuki Goto, JAPAN
Jyh-cherng Gu, TAIWAN

Jihong Han, CHINA

Athanasios Hatzigaidas, GREECE
Aghileh Heidari, IRAN
Jung-wen Hsia, TAIWAN
Yu-Jung Huang, TAIWAN
Supachate Innet, THAILAND
Dimitris Iracleous, GREECE



Shabiul Islam, MALAYSIA
Gangyi Jiang, CHINA
Ahad Kazemi, IRAN
Cheong Kim, KOREA

Thanatchai Kulworawanichpong, THAILAND

Suwat Kuntanapreeda, THAILAND
Marek Kurzynski, POLAND
Yangwon Kwon, KOREA
Heungjae Lee, KOREA
Tsang-Hsiung Lee, TAIWAN
Xiaolu Li, CHINA

Hengwuli Li, CHINA

Robert Lis, POLAND

Hongzhe Liu, CHINA

Jia-Jiunn Lo, TAIWAN
Ana-Ramona Lupu, ROMANIA
Ramezanali Mahdavinejad, IRAN
Nashat Mansour, LEBANON
Boonruang Marungsri, THAILAND
Nikos Mastorakis, GREECE
Tetsushi Miki, JAPAN

Mohammad reza Mollahoseini, IRAN
Dan El Montoya, VENEZUELA
Francesco Moschella, ITALY
Francesco Muzi, ITALY

Fumio Nishiyama, JAPAN

Anant Oonsivilai, THAILAND
Andrey Osipov, RUSSIA

Padej Pao-la-or, THAILAND

Suraj Pardeshi, INDIA

Sanda Victorinne Paturca, ROMANIA
Carlos Pedreira, BRAZIL

Edward Puchala, POLAND
Pallikonda Ravi Babu, INDIA
Carolina Regoli, VENEZUELA

Chen Rong-Chang, TAIWAN
Ahmet Sezer, TURKEY

Shiva Shavandi, IRAN

Miguel Strefezza, VENEZUELA
Sueo Sugimoto, JAPAN

Supaporn Suwannarongsri, THAILAND
Kiyoharu Tagawa, JAPAN
Tsuyoshi Takayama, JAPAN
Sun-Yen Tan, TAIWAN

Shu bin Tan, CHINA

Sejid Teynjak, CROATIA (HRVATSKA)
Michael Theodoridis, GREECE
Dat Tran, AUSTRALIA

Sirirut Vanichayobon, THAILAND
Xun Wang, CHINA

En-Rong Wang, CHINA

Ning Wang, CHINA

Shugang Wei, JAPAN

Riyu Wei, AUSTRALIA

Wiphada Wettayaprasit, THAILAND
Khoi Loon Wong, AUSTRALIA
Chi-Jui Wu, TAIWAN

Fuli Wu, CHINA

Peng Wu, CHINA

Li Xiao, CHINA

Weiwei Xing, CHINA

Zhiguang Xu, UNITED STATES
Likang Yang, SWEDEN

Liu Yonggi, CHINA

Haslinda Zabiri, MALAYSIA
Mohamed Zahran, EGYPT

Chao Zhang, CANADA

Xingping Zhang, CHINA

Yanlei Zhao, CHINA

Jin Zhu, KOREA



Preface

This book contains the proceedings of the 8th WSEAS International Conference on SIGNAL,
SPEECH and IMAGE PROCESSING (SSIP '08) which was held in Santander, Cantabria, Spain,
September 23-25, 2008. This conference aims to disseminate the latest research and applications
in Nonlinear Signals and Systems, Speech analysis, Array signal processing, Biomedical
processing, Fuzzy Systems, Evolutionary computation and other relevant topics and applications.

The friendliness and openness of the WSEAS conferences, adds to their ability to grow by
constantly attracting young researchers. The WSEAS Conferences attract a large number of well-
established and leading researchers in various areas of Science and Engineering as you can see
from http://www.wseas.org/reports. Your feedback encourages the society to go ahead as you
can see in http://www.worldses.org/feedback.htm

The contents of this Book are also published in the CD-ROM Proceedings of the Conference.
Both will be sent to the WSEAS collaborating indices after the conference:
www.worldses.org/indexes

In addition, papers of this book are permanently available to all the scientific community via the
WSEAS E-Library.

Expanded and enhanced versions of papers published in this conference proceedings are also
going to be considered for possible publication in one of the WSEAS journals that participate in
the major International Scientific Indices (Elsevier, Scopus, El, ACM, Compendex, INSPEC,
CSA .... see: www.worldses.org/indexes) these papers must be of high-quality (break-through
work) and a new round of a very strict review will follow. (No additional fee will be required for
the publication of the extended version in a journal). WSEAS has also collaboration with several
other international publishers and all these excellent papers of this volume could be further
improved, could be extended and could be enhanced for possible additional evaluation in one of
the editions of these international publishers.

Finally, we cordially thank all the people of WSEAS for their efforts to maintain the high
scientific level of conferences, proceedings and journals.
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Plenary Lecture |

Influence of Segmentation to Efficiency of Joint Channel Coding and Cryptography

Professor Natasa Zivic
Institute for Data Communications Systems
University of Siegen
Siegen, Germany
Email: natasa.zivic@uni-siegen.de

Abstract: Newly researches show that cooperation between the elements of the receiver improves the accuracy of
the received information. Such cooperation is especially important in noisy environments, as wireless, mobile and
satellite communications. Examples of cooperate work of elements of receiver are:

1. iterative decoding with feedback used inside of the channel decoder for Turbo codes in order to decrease
the error rate

2. the feedback information about the decoded bits from the channel decoder to the demodulator used to
improve the equalization and synchronization of the demodulator

3. the feedback information from the source decoder to the channel decoder used to improve the channel
decoding (so-called source channel decoding).

Joint Channel Coding and Cryptography represents the combination of cryptography and convolutional channel
coding. SISO channel decoder and decryptor exchange output information with each other, enabling correction of
the output results. This cooperation introduces feedback from decryptor to the SISO decoder for sending information
which helps correction of results.

The algorithm of Joint Channel Coding and Cryptography is based on the use of L-values (reliability values) which
are output of the SISO channel decoder and input to the decryptor. L-values show the probability of wrong decoded
bits of the received information. Therefore absolute L-values are ordered per their greatness, for correction of bits
with the lowest absolute L-values which have the highest probability of being wrong decoded. Joint Channel Coding
and Cryptography uses feedback for improving of decoding results using the information previously corrected by the
lowest absolute L-values. Efficiency of the feedback, depending on the lengths of information which have to be
corrected, is the subject of this lecture.

Brief Biography of the Speaker: Dr Natasa Zivic was born on 6th of January, 1975 in Belgrade, Serbia
(Yugoslavia). She graduated from the Faculty of Electrical Engineering (Electronics, Telecommunication and
Automatics) of the Belgrade University in 1999. at the Telecommunication Department (Access Networks). After
the Post diploma studies at the same Faculty (Telecommunications Division) she defended her Magister Thesis
(Acoustics) in 2002.

From October 2004. she was scientific assistant on the University of Siegen in Germany at the Institute for Data
Communications Systems as a DAAD and University of Siegen Scholarship holder. In 2007. she defended her
Doctoral Thesis on the same University. The main course of her work in Siegen is Coding and Cryptography.
From 2000. till 2004. she was working at the Public Enterprise of PTT “*Serbia™", Belgrade as the senior engineer.
Currently she is employed as an Assistant Professor at the University of Siegen.

She published about 30 articles at international Conferences and Journals and two monographs.

ISSN: 1790-5109 13 ISBN: 978-960-6474-008-6
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Plenary Lecture Il

Image Denoising: From Multiresolution Frameworks to Variational frameworks

Professor Sergio Amat
Head of the Department of Applied Mathematics and Statistics
U.P. Cartagena
SPAIN
Email: sergio.amat@upct.es

Abstract: In order to reduce the noise that perturb an image we can find two general approaches: Multiresolution
frameworks and Variational frameworks.

In the linear case, both frameworks are related. But this is not the best situation in practice.

Our goal in this lecture is to review some nonlinear techniques in both framewors and their relations.

Brief Biography of the Speaker:

=

P ow

ISSN:

Sergio Amat Plata, Elda (Alicante) (Spain), 23-3-73.

MS and BS in Mathematics from Universitat de Val encia in 1996. PhD in Mathematics from Universitat
de Val'encia in 2001.

PhD Visiting: Paris VI 1998-1999, Marseille 1998-1999.

Post-doctoral and Visiting Faculty positions: EGIM, LATP IMT, Technopole de Chateau-Gombert
Marseille (France) 2002-2003-2004-2005, U.Castilla La Mancha (Spain) 2003-2005-2006.

Head of the Department of Applied Mathematics and Statistics (U.P. Cartagena) (Spain).

More than 70 papers with referee process.

More than 50 communications in congress.

10 PhD students.

1 Post-Doc student.

. He has participated in 2 regional, 3 national and 2 European projects.

. He is member of the executive board of SEMA (Spanish Society of Applied Mathematics).
. Head of the research group: Differential Equations and Numerical Analysis.

. Participation in the organization of several congress.

. Associated Editor of Journal of The Franklin Instituted.

. Associated Editor of Applied Mathematics and Computation.

. Associated Editor of Journal of Mathematical Sciences: Advances and Applications.
. Associated Editor of WSEAS.

. Referee and reviewer of several journals.

. Coordinator of several PhD programs.

. Coordinator of the department’s publications and conferences.

. His research interests include:

- Nonlinear Reconstructions.

- Multiresolution and wavelets algorithms.

- Iterative schemes for nonlinear equations.

- Numerical approximation of conservation laws.
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Plenary Lecture 111

Enhancement and Restoration

k

™
— |
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Professor Hector Perez-Meana
National Polytechnic Institute of Mexico
MEXICO
Email: hmpm@prodigy.net.mx

Abstract: Persons that suffer from diseases such as throat cancer require that their larynx and vocal cords be
extracted by a surgical operation, and then require rehabilitation in order to be able to reintegrate to their individual,
social, familiar and work activities. To accomplish this, different methods have been used, such as: The esophageal
speech, the use of tracheoesophagical prosthetics and the Artificial Larynx Transducer (ALT), also known as
“electronic larynx”.

The ALT, which has the form of a handheld device, introduces an excitation in the vocal track by applying a
vibration against the external walls of the neck. This excitation is then modulated by the movement of the oral cavity
to produce the speech sound. This transducer is attached to the speaker’s neck, and in some cases in the speaker’s
cheeks. The ALT is very easy using even for new patients, although the voice produced by these transducers is
unnatural and with low quality, besides that it is distorted by the ALT produced background noise. The Esophageal
speech is produced through the compression of the contained air in the vocal tract with the tongue. This air is
swallowed and as passing through the esophageal-pharynx segment produces a vibration of the esophageal upper
muscle, bringing about the speech. The generated sound is similar to a burp, the tone is commonly very low and the
timbre generally harsh. In ALT as well as in esophageal speech, the voiced segments are the most affected part of
speech.

Several approaches have been proposed to improve the quality and intelligibility of ALT produced, as well as
esophageal speech signals. Some of them reduce the ALT produced background noise by using cepstral root
subtraction or adaptive filtering. However the speech quality produced by these approaches is still poor. Another
approach intended to improve the speech quality estimating the frequency band from 4 KHz to 8 KHz using the
frequency band from 300Hz to 4 KHz. Although this approach may be an attractive alternative, it must be still
improved. A promising approach is based on speech conversion techniques which carry out a spectral conversion
using vector quantization methods. A similar approach based on a pattern recognition approach, has also been
proposed, in which, firstly the voiced segments are detected and identified. Then the voiced segments are replaced
by their equivalent voiced segments of normal speech while the unvoiced segments are kept without change. Finally
the voiced, unvoiced and silence segments are concatenated together to produce the restored speech. These
approaches perform fairly well although still present some problems because the spectral conversion reduce a
continuous spectral space into a discrete code book, which may produce a distortion that still must be reduced.
This speech presents a review of alaryngeal speech enhancement systems, providing also evaluation results to show
the improvement in the quality and intelligibility of produced speech.

Brief Biography of the Speaker: Hector Perez-Meana received his M.S: Degree on Electrical Engineering from the
Electro-Communications University of Tokyo Japan in 1986 and his Ph. D. degree in Electrical Engineering from
the Tokyo Institute of Technology, Tokyo, Japan, in 1989. From March 1989 to September 1991, he was a visiting
researcher at Fujitsu Laboratories Ltd, Kawasaki, Japan. From September 1991 to February 1997 he was with the
Electrical Engineering Department of the Metropolitan University of Mexico City where he was a Professor. In
February 1997, he joined the Graduate Studies and Research Section of The Mechanical and Electrical Engineering
School, Culhuacan Campus, of the National Polytechnic Institute of Mexico, where he is now The Dean. In 1991 he
received the IEICE excellent Paper Award, and in 2000 the IPN Research Award and the IPN Research Diploma. In
1998 he was Co-Chair of the ISITA’98, and in 2009 he will be the General Chair of The IEEE Midwest Symposium
on Circuit and Systems (MWSCAS). Prof. Perez-Meana has published more that 100 papers and two books. He also

ISSN: 1790-5109 15 ISBN: 978-960-6474-008-6


mailto:hmpm@prodigy.net.mx

8th WSEAS International Conference on SIGNAL, SPEECH and IMAGE PROCESSING (SSIP '08)
Santander, Cantabria, Spain, September 23-25, 2008

has directed 15 PhD theses and more than 30 Master theses. He is a Senior member of the IEEE, member of The
IEICE, The Mexican Researcher System and The Mexican Academy of Science. His principal research interests are
adaptive systems, image processing, pattern recognition watermarking and related fields
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Plenary Lecture IV

Signal Processing Education Challenge: A Speaker Verification R&D Undergraduate
Team

Professor Roxana Saint-Nom
Electrical Engineering Department Chair
CAERCEM Researcher
Buenos Aires Institute of Technology (ITBA)
Av. Madero 399 (1106) Buenos Aires
ARGENTINA
Tel: (+54-11) 6393 4887
Fax: (+54-11) 6393 4800 ext. 5872
Email: sainthom@itba.edu.ar
Website: http://wwuw.itba.edu.ar

Abstract: In order to develop the area of signal processing technology in Argentina, R+D projects have to be carried
out at universities. In that way, they can train new SP doctors to start the job. But for that purpose doctorate
candidates are a must, as well as proper funding for the graduate school.

How do you start the movement, when there is not such a graduate school, no candidates and the companies don’t
do research? How do you get the funding if you don’t have the project or the people to do it?
This is the challenge | faced, as head of the Electrical Engineering Department in a small University in Argentina.
My talk will address the problem, and the way | could overcome it. It will describe an undergraduate team dealing
with Speaker Verification (SV) research. It will explain how it is possible to insert such a subject in the EE
curricula, how to encourage senior student to do R+D, how to contribute with teams in other countries, how to help
build a new platform for SV and how to design a strategy to get funding and political support.

Brief Biography of the Speaker: She received her Electrical Engineering degree in 1987 from the University ITBA
(Buenos Aires Institute of Technology), Argentina. She achieved a Masters degree in Speech Processing from the
“Universidad Politecnica de Madrid”, Spain, where she is currently finishing her Ph.D thesis on Speaker
Verification.

Since 1988 she has been holding academic positions in Argentina, until she became tenured faculty in the rank of
the Full Professor in 2004. Since 2007 she is the Electrical Engineering Department Chair at ITBA.

Her research area is primarily signal processing, as well as electromagnetic compatibility. In recent years she started
research groups in different areas, such as speaker verification, acoustics, DSP application and EMC.

She is the author of more than 20 papers, mostly in the area of signal processing education, published in reviewed
journals or presented at international conferences such as IEEE ICASSP, IEEE ISCAS, IASTED and WSEAS. She
is a technical reviewer for the IEEE Transactions on Circuits and Systems and IEEE ICASSP Proceedings.
She is an active senior member of the IEEE. She is the founder of the IEEE Signal Processing Society (SPS)
Argentina Chapter, from which she currently Chair, she is the IEEE SPS Education Technical Committee Chair and
a IEEE SPS Lensing Oversight Committee Member.
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Plenary Lecture V

Multi-Channel Convolution for Room Acoustics Auralization

Professor Lamberto Tronchin
Chair of the Musical Acoustics Group of
the Italian Association of Acoustics
DIENCA - CIARM,
University of Bologna,

ITALY
E-mail: tronchin@ciarm.ing.unibo.it
Web site: www.ciarm.ing.unibo.it

Abstract: The application of multi-channel convolution algorithms for room acoustics auralisation is actually
considered the most suitable technique for correctly reproducing the sound characteristics of a room. The initial
simple convolution from a dry signal with a mono impulse response moved to a binaural convolution and therefore
to a more complex system. On the other hand, the new technology has allowed the definition of a new set of
physical parameters that could be able to correctly describe the sound characteristics of the room. During this
lecture, the results of a world-wide campaign of acoustic measurement of impulse responses in different special
theatres and auditoria are presented. Moreover, after an overview on the most common techniques utilised for 3D
auralization, an innovative procedure of measuring and reproducing spatial sound characteristics is presented. The
application of this new technique in virtual 3D sound reconstruction is presented. Furthermore, the methodology is
compared with other techniques of 3D sound reproduction. The possibility to enhance the spatial reproduction of
sound quality in real spaces and the comprehensibility of spatial parameters is finally considered and presented in
different cases.
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Plenary Lecture VI

Content Aware Image Processing

Associate Professor Raimondo Schettini

DISCo (Dipartimento di Informatica, Sistemistica e Comunicazione)
Universita degli Studi di Milano-Bicocca,
Via Bicocca degli Arcimboldi 8, 20126 Milano,
ITALY
Email: schettini@disco.unimib.it

Abstract: The great diffusion of digital cameras and the widespread use of the internet have produced a mass of
digital images depicting a huge variety of subjects, generally acquired by non-professional photographers using
unknown imaging systems under unknown lighting conditions. The quality of these real-world photos can be
considerably improved by digital image processing .In this lecture we describe our approach for content-aware
image processing and enhancement. According to our approach, the overall quality of a digital photo is improved by
modular, fully automatic, image enhancement procedures driven by the image class and content. Single processing
modules can be considered as autonomous elements that are suitably combined to improve the overall quality
according to image and defect categories.

Brief Biography of the Speaker: Raimondo Schettini is an Associate Professor at the University of Milano-
Bicocca, Italy. He is Vice-Director of the Department of Informatics, Systems and Communication, and head of
Imaging and Vision Lab. He has lead several research projects and published more than 200 papers on image
processing, analysis and reproduction, and on image content-based indexing and retrieval. Associated Editor of the
Pattern Recognition Journal, he was Chairman of several International Conferences related to color imaging.
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