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President’s Message

“On Men, Woe-Men and Women”

Women-in-Engineering remains to be a hot topic for every coun-
try in the European community. While some countries (typically
in the northern and southern) gloat about having more than 20%
women in their classes, countries in the middle of Europe often
only have 5% or less. A recent study seems to conclude that there
is a strong relation to a countries economical development. In
Africa, for example, most Universities see about 50% women in
engineering without putting any effort into this issue.

After some famous studies (for example Wennerås, C. &
Wold, A. “Nepotism and sexism in peer-review,” Nature, 387,
341–343 (1997)) it was finally concluded that women are very
suited for research topics, in particular in engineering, as in that study women performed
2.2 times better than their male counterparts. Since engineering in general is suffering
staffing problems in Europe, the view is on women to be a potential solution.

However, every country is dealing with the issue differently. Some tend to enforce
women to become successful in every field independent of their competence simply by
setting minimum ratios (women’s quota) that need to be satisfied, for example Sweden
requires at least 40% women in all upper management, Germany just announce to follow
similar steps. A recent move took place in Austria where the government enforced that all
scientific committees are required to have at least 40% women. This is easier said than done.
In electrical engineering the number of female full professors is zero. As a consequence, the
Dean has now to explain in writing why he cannot satisfy the 40% quota every time he in-
stalls a committee. The situation could be worse if they would have a single woman. This
poor woman would have to be asked to be member of every committee. I am sure this would
give enough reasons for her to leave Austria very quickly and find a country where a woman
is less appreciated in committee work.

On top of this it is now being discussed in Austria to punish Universities financially
if they do not attract a sufficient number of women as beginners and/or graduates. While
technical universities are really not to blame to attract the low amount of women, we all
can foresee what the consequences of such a punishment could be. To ensure not to lose the
financial support from the government, many low-educated, less-suited female candidates
would graduate and in a few years companies and possibly also universities would suffer
of “low-class women in engineering.” This in turn could be used against women in general
and eventually causes exactly the opposite of the original intentions.

What is the incentive of countries to push for more women in upper management? Is it
the notion of equal rights and equal opportunities that has been neglected recklessly over
the past hundred years? A recent study by McKinsey (McKinsey September 2008) shows



2 EURASIP Messages

that a company is falling behind if they do not have a minimum amount of women in the
upper management. While these are merely observations and there is no clear reasoning
available but it seems to motivate Governments to finally do ”the right thing”. This seems
to be much more important than to ensure that women obtain the same salary for the same
job.

Let me add some personal opinion on the matter although I fear this will be held against
me in future. But as I have some reputation in this matter as a supervisor of many female re-
searchers and a professor who has been very active in supporting the women-in-technology
movement over the past years, I may dare to speak frankly.

What good is it if we enforce women in large amounts to convert to engineering? For
those women that are not suited for such job, nothing good comes out in their carrier. They
will end up to become very frustrated as much has been promised to them and little has kept
true in the end. For the talented women who want to be in the field of engineering, there
should just not be additional hurdles. This alone would suffice. As little talented persons
have to spend extra time to be successful in their career, such people (independent of being
male or female) will not have the luxury to raise children when they decide for a career. In
consequence, for a society converting women to engineering (and other related jobs) at a
large scale would mean that those women are either not providing children or will not spend
much time with them as they have to pursue their career. As a further consequence, there
will either be less children in this society thus a reduction of population or the children are
born but become disconnected from their mothers developing into persons that may not
be capable of developing deep relations to others.

The latter phenomenon is already happening in our society due to more and more par-
ents focusing more on their careers than on their children. When going out with visiting
groups of students of various countries in Europe, there is one topic that always returns to
the table discussions:

“Our parents had no time for us, our teachers had no time, and now our professors have
no time. It just seems that no-one has time for us anymore.”

I personally do not see the point in making things worse.

Markus Rupp
President
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EURASIP AdCom Elections 2010

EURASIP is managed by the EURASIP Administrative Committee (AdCom, Board of Di-
rectors). There are seven AdCom members. The EURASIP President serves a two year term
as Past President, following his/her presidency. All other AdCom members are elected by
the EURASIP members, and serve four year terms. EURASIP AdCom elections are held
every two years. The EURASIP Advisory Committee confirms the AdCom election results
and appointments.

On December 31st, 2010, three current AdCom members are ending their four year
term (Fulvio Gini, Bulent Sankur, Beatrice Pesquet-Popescu). Listed below are the biogra-
phies of the candidates that will appear on the 2010 election ballot.

An electronic procedure will be used to collect votes prior to the EURASIP General
Assembly, which will be held during EUSIPCO 2010 at Aalborg, August 23–27. EURASIP
members who have not voted electronically will receive a paper ballot at the EURASIP Gen-
eral Assembly. The results of the 2010 AdCom Elections will be announced at the General
Assembly.

Electronic voting starts on June 1st and ends on August 20th. To cast their votes,
EURASIP members are invited to visit www.eurasip.org and follow the respective link.
When votes are properly registered, a confirmation email is sent to the address in the mem-
bership profile. Electronic voting takes place in a manner that preserves voter anonymity.
Questions related to the voting procedure may be sent to voting@eurasip.org.

Markus Rupp
President

“Candidates Biographies”

Fulvio Gini received the Doctor Engineer (cum laude) and the
Research Doctor degrees in electronic engineering from the Uni-
versity of Pisa, Italy, in 1990 and 1995 respectively. In 1993 he
joined the Department of Ingegneria dell’Informazione of the
University of Pisa, where he become Associate Professor in 2000
and he is Full Professor since 2006. From July 1996 through Jan-
uary 1997, he was a visiting researcher at the Department of Elec-
trical Engineering, University of Virginia, Charlottesville. He is
an Associate Editor for the IEEE Transactions on Aerospace and
Electronic Systems and for the Elsevier Signal Processing journal.
He has been AE for the Transactions on Signal Processing (2000–
06) and a Member of the EURASIP JASP Editorial Board. He is the Editor-in-Chief of the
Hindawi International Journal on Navigation and Observation (IJNO). He was co-recipient
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of the 2001 IEEE AES Society’s Barry Carlton Award for Best Paper. He was recipient of the
2003 IEE Achievement Award for outstanding contribution in signal processing and of the
2003 IEEE AES Society Nathanson Award to the Young Engineer of the Year. He was a Mem-
ber of the Signal Processing Theory and Methods (SPTM) Technical Committee (TC) of the
IEEE Signal Processing Society and he is presently a Member of the Sensor Array and Mul-
tichannel (SAM) TC. He is a Member of the Administrative Committee of the EURASIP
Society and the Award Chairman. He was the Technical co-Chairman of the 2006 EURASIP
Signal and Image Processing Conference (EUSIPCO), Florence, Italy, September 2006, and
the Technical co-Chairman of the 2008 Radar Conference, Rome, Italy, May 2008. He is the
General co-Chair of the 2nd Workshop on Cognitive Information Processing (CIP2010)
and of the forthcoming ICASSP2014, to be held in Florence in April 2014. He was the guest
co-editor of the special section of the Journal of the IEEE SP Society on Special Topics
in Signal Processing on “Adaptive Waveform Design for Agile Sensing and Communica-
tion” (2007), guest editor of the special section of the IEEE Signal Processing Magazine
on “Knowledge Based Systems for Adaptive Radar Detection, Tracking and Classification”
(2006), guest co-editor of the special issue of the EURASIP Signal Processing journal on
“New trends and findings in antenna array processing for radar” (2004). He is co-editor
and author of the Wiley book ”Knowledge Based Radar Detection, Tracking and Classifica-
tion” (2008). His research interests include modeling and statistical analysis of radar clutter
data, non-Gaussian signal detection and estimation, parameter estimation and data extrac-
tion from multichannel interferometric SAR data. He authored or co-authored three book
chapters, about 100 journal papers and more than 100 conference papers.

Aggelos Pikrakis was born in Herakleion, Crete, Greece in 1970.
He acquired a degree in Computer Engineering and Informat-
ics from the University of Patras, Greece and a Ph.D. degree in
Computer Science from the University of Athens. His research
interests are in the area of machine learning and signal processing
for multimedia, with emphasis on audio and music. He has pub-
lished several research papers in prestigious journals and confer-
ences and has been an editorial board member of the EURASIP
Journal of Advances in Signal Processing since 2008.

He has been a Lecturer with the Department of Informatics
at the University of Piraeus, Greece, since 2007 and during the
past ten years he is also a research fellow at the Department of Informatics, University of
Athens, Greece.

Aggelos Pikrakis has been a volunteer for EURASIP since 2005 when he took over the
role of nominated officer in the context of web content development and electronic regis-
trations. During his service, he has been involved, both as a supervisor and developer, in
various EURASIP projects aiming at enhancing the e-services and web infrastructure of the
organization. He firmly believes that by means of volunteerism and devotion, EURASIP will
keep growing and will have a prosperous future as a scientific organization.

Aggelos Pikrakis is currently living in Athens, Greece, with his wife and twin daughters.
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Maria Paula Queluz received the B.S. and the M.S. degrees in
Electrical and Computer Engineering from the Instituto Su-
perior Tcnico (IST), Technical University of Lisbon, Portugal,
in 1985 and 1989 respectively, and the PhD degree from the
Catholic University of Louvain, Louvain-la-Neuve, Belgium, in
1996. Since 1985, she has been with the Department of Electri-
cal and Computer Engineering, IST, where she is currently an
Assistant Professor. She is also a research member at the Insti-
tuto de Telecomunicações, Lisbon, Portugal. She was the Por-
tuguese representative to the project COST-206 and she has
participated in the European projects RACE HAMLET, MAN-
ADIX, ACTS TALISMAN and IST B-BONE. She has a good experience in the field of
Image and Video Communications with emphasis on coding, watermarking and qual-
ity evaluation. Due to her academic activities and interests and participation in national
and international projects integrating various areas of Telecommunications, she has also
a good knowledge in fields such as digital transmission and wireless communications.
She has also been involved in several international conferences participating in the Tech-
nical and Organizing Committees, as a Session Chair, and as a Reviewer. (Home page:
http://www.it.pt/person detail p.asp?ID=476)

Jean-Luc Dugelay received the Ph.D. degree in Computer Sci-
ence in 1992 from the University of Rennes, France. Doctoral re-
search was carried out, from 1989 to 1992, at the France Tele-
com Research Laboratory in Rennes (formerly CNET-CCETT
and now Orange Labs). He then joined EURECOM (Sophia An-
tipolis), where he is currently a Professor in the Department of
Multimedia Communications. His research interests are in the
area of image processing for security, safety and forensics. He is
an author or coauthor of more than 150 publications that have
appeared as journal papers or proceeding articles, three book
chapters, and three international patents. He gave several tuto-
rials on digital watermarking (co-authored with F. Petitcolas from Microsoft Research),
biometrics (co-authored with J.-C. Junqua from Panasonic Research) at major conferences.
He has been an invited speaker and/or member of the program committee of several scien-
tific conferences and workshops. He was technical co-chair and organizer of the 4th IEEE
workshop on Multimedia Signal Processing, October 3-5 in Cannes, and co-organizer of
the two workshops on Multimodal User Authentication (Santa Barbara, December 2003 &
Toulouse 2006).

Jean-Luc Dugelay is a senior member of the IEEE Signal Processing Society, and served
as associate editors for several journals (IEEE Trans. on IP, IEEE Trans. on MM, EURASIP
JASP). He is co-author (with Florent Perronnin and Kenneth Rose, UC Santa Barbara) of
a paper entitled “A probabilistic model of face mapping with local transformations and its
application to person recognition” that received the IEEE ICIP 2003 Best Paper Award. He is
the main editor of a new book entitled “3D Object Processing: Compression, Indexing and
Watermarking” (Wiley, 2008). He is currently the Editor in Chief of the EURASIP Journal
on Image and Video Processing (http://www.hindawi.com/journals/ivp/).
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Andrea Tonello leads the Wireless and Power Line Communica-
tions Lab at the University of Udine, Italy. He received the Doc-
tor of Engineering degree in electronics (cum laude) in 1996 and
the Doctor of Research degree in telecommunications in 2002
from the University of Padova, Italy. From 1997 to 2002 he has
been with Bell Labs-Lucent Technologies first as a Member of
Technical Staff in Holmdel, NJ, then with the Advanced Wireless
Technology Laboratory, Whippany, NJ, where he was promoted
to Technical Manager and he was appointed Managing Director
of Bell Labs Italy. He conducted research on wireless systems, he
was responsible for fostering research initiatives with industrial
and academic institutions and he was involved in the standardization of 2G and 3G cellular
technology. On January 2003 he joined the University of Udine where he is currently an Ag-
gregate Professor of wireless communications and telecommunication systems. He is active
in promoting the internationalization of research and education programmes. He is a mem-
ber of the EU Institutional Human Resources Strategy Group that aims at implementing the
European charter for researchers and the code of conduct of the recruitment of researchers.
Dr. Tonellos research interests are about communication theory, signal processing for com-
munications, wireless and power line communications. He authored over 100 contributions
among technical papers, patent and standard proposals. He has been involved in several na-
tional and European research projects, among which the EU FP5 project WIRENET for the
development of an UWB PLC system, the EU FP6 project AGAVE about UWB localization
and navigation systems, the EU FP7 OMEGA project about next generation in-home giga-
bit networks. He has been the recipient of the Bell-Labs Lucent Recognition of Excellence
Award in 1999 for his work on enhanced receiver techniques, the EURASIP Best Journal
Paper Award 2007 for the paper published in the EURASIP Journal on Advances in Signal
Processing about UWB PLC systems, and co-recipient of an award and a recognition of
merit in the competition of innovative business plans StartCup Udine in 2006 and 2007.
He serves as an Associate Editor for the IEEE Transactions on Vehicular Technology. He has
been elected Vice-chair of the IEEE Technical Committee on Power Line Communications
for the term 2010–2012.

John S. Thompson received his BEng and PhD degrees from
the University of Edinburgh in 1992 and 1996, respectively.
From July 1995 to August 1999, he worked as a postdoctoral re-
searcher at Edinburgh, funded by the UK Engineering and Phys-
ical Sciences Research Council (EPSRC) and Nortel Networks. In
September 1999, he was appointed as a lecturer at the School of
Engineering and Electronics at the University of Edinburgh. In
October 2005, he was promoted to the position of reader, which
is equivalent to Associate Professor in the USA. His research in-
terests currently include signal processing algorithms for wireless
systems, multihop wireless communications and energy efficient
wireless communications systems. He has published 70 journal papers and 150 conference
papers to date including several invited papers, book chapters and tutorial talks, as well as
co-authoring an undergraduate textbook on digital signal processing.
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He has been involved for over 10 years in editing journals with the Institution of En-
gineering and Technology (IET) in the UK and is the founding editor-in-chief of the IET
Signal Processing journal, which started in 2007. He has also participated extensively in the
Communications Society of the IEEE. He was a technical programme co-chair for the 2007
International Conference on Communications (ICC), which was held in Glasgow, Scotland.

He is also currently a technical programme co-chair for the Globecom conference to be
held in Miami in December 2010. He is also currently the vice-chair for the Communica-
tions Society GITC committee which oversees the technical organisation of ICC and Globe-
com conferences. He regularly attends the Eurasip EUSIPCO conference and for Glasgow
2009 he organised a special session on “Efficient Implementation of Complex Algorithms.”

Maciej Niedzwiecki was born in Poznan, Poland in 1953. He
received the M.Sc. and Ph.D. degrees from the Gdansk Univer-
sity of Technology, Gdansk, Poland, and the Dr.Hab. (D.Sc.) de-
gree from the Technical University of Warsaw, Warsaw, Poland,
in 1977, 1981 and 1991, respectively.

He spent three years as a Research Fellow with the Depart-
ment of Systems Engineering, Australian National University,
1986–1989. In 1990–1993 he served as a Vice Chairman of Tech-
nical Committee on Theory of the International Federation of
Automatic Control (IFAC). He is currently Associate Editor for
IEEE Transactions on Signal Processing, a member of the IFAC
committees on Modeling, Identification and Signal Processing and on Large Scale Complex
Systems, and a member of the Automatic Control and Robotics Committee of the Polish
Academy of Sciences (PAN). He is the author of the book Identification of Time-varying
Processes (Wiley, 2000).

He works as a Professor and Head of the Department of Automatic Control, Faculty of
Electronics, Telecommunications and Computer Science, Gdansk University of Technology.
His main areas of research interest include identification of nonstationary signals and sys-
tems, adaptive Filters, active sound and vibration control, and statistical signal processing.

Andreas Burg was born in Munich, Germany, in 1975. He re-
ceived his Dipl.-Ing. degree in 2000 from the Swiss Federal Insti-
tute of Technology (ETH) Zurich, Zurich, Switzerland. He then
joined the Integrated Systems Laboratory of ETH Zurich, from
where he graduated with the Dr. sc. techn. degree in 2006. Mr.
Burg received the ”Willi Studer Award” and the ETH Medal for
his diploma and his diploma thesis, respectively. He was also
awarded an ETH Medal for his Ph.D. dissertation in 2006. In
1998, he worked at Siemens Semiconductor (i.e., Infineon), San
Jose, CA. During his doctoral studies, he worked at Bell Labs
Wireless Research for a total of one year. From 2006 to 2007, he
held positions as postdoctoral researcher at the Integrated Systems Laboratory and at the
Communication Technology Laboratory of the ETH Zurich. In 2007 he co-founded Ce-
lestrius, an ETH spinoff in the field of MIMO wireless communication, where he served as
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the Director for VLSI from 2007 to 2008. In 2008, Dr. Burg was awarded a Professorship
from the Swiss National Science Foundation (SNF) on which joined the ETH Zurich in the
rank of an Assistant Professor in January 2009. At ETH he is heading the Signal Processing
Circuits and Systems Group (www.spcas.ee.ethz.ch) at the Integrated Systems Laboratory.
His research interests and expertise are in the area of circuits and systems for telecommu-
nications and in low-power, high-speed integrated circuits for digital signal processing. He
serves as PhD Forum co-chair of the 2010 VLSI-SoC conference and he is on the technical
program committee of the European Signal Processing Conference. He also regularly serves
as a reviewer for various journals and conferences in the area of VLSI and communications.

Anthony (Tony) Fagan received his PhD in Electronic Engineer-
ing from University College Dublin (UCD) in 1978. He then
spent two years working on advance modem design at Marconi
Research laboratories in England. On his return to UCD in es-
tablished a DSP research group. Through this group he has been
responsible for establishing a strong signal processing industry
in Ireland with many companies being founded by his research
graduates, especially in the area of physical-layer communica-
tions design. Well over 100 research graduates have been pro-
duced by the group with Tony personally supervising 70 of these.
Co-operation with industry has been a distinguishing feature of
his academic career with much of his funding coming directly
from these contacts. On a number of occasions, in order to expedite product development,
he has temporarily taken direct charge of industrial signal processing design groups and
given them their day-to-day direction while still tending to his academic duties in UCD.
He is a director of Decawave, a pioneering fabless semiconductor company that designs
ultrawideband communications devices with a built in ranging capability. He is also a co-
founder and director of WirelessLab, a Centre of Excellence that provides a collaborative
environment for Ireland’s wireless industries. He is an associate professor and the Director
of the Communications and Optoelectronics Research Centre at UCD. He is a member of
the Editorial board of the Elsevier Journal Digital Signal Processing.
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New Editor for EURASIP Newsletter

Ann Spriet from the Katholieke Universiteit Leuven has been editor
of the EURASIP newsletter since the beginning of 2008. Unfortu-
nately for EURASIP she is moving now to new challenges and will
end her assignment as nominated officer for the EURASIP newslet-
ter. We like to thank her for the past years of support and wish her
best for her future path.

Allow me to introduce Christian Mehlführer from the Vienna
University of Technology as the successor of Ann Spriet.

Christian Mehlführer was born in Vienna, Austria, in 1979. In
2004 he received his Dipl.-Ing. degree in electrical engineering
from the Vienna University of Technology. Besides his diploma
studies he worked part time at Siemens AG where he performed
integration tests of GSM carrier units. After finishing his diploma
thesis on implementation and real-time testing of space-time block
codes at the Institute of Communications and Radio-Frequency
Engineering, Vienna University of Technology, for which he
received the Vodafone Förderpreis 2006 (together with Sebastian
Caban), he started his doctoral thesis at the same institute. In 2009, he finished his PhD
about measurement-based performance evaluation of WiMAX and HSDPA with summa
cum laude. His research interests include experimental investigation of MIMO systems,
UMTS HSDPA, WLAN (802.11), WiMAX (802.16), and the upcoming 3GPP LTE system.
For his assignment as nominated officer for the EURASP newsletter we wish him much luck.

Markus Rupp
President
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A Newsletter for the Signal Processing Community

Dear Signal Processing Community,

We would like to expand the scope of our quarterly EURASIP newsletter to become a plat-
form for exchange of professional views and for the dissemination of news of signal pro-
cessing related happenings through which we envision a bigger involvement of EURASIP
members in the signal processing community affairs. Some suggestions for an enriched
newsletter content that is relevant for the signal processing communities are:

• Opening of new signal processing laboratories
• Success stories and breakthroughs of teams of researchers in signal processing
• Celebrations, retirements and commemorations
• Letters to the editor, for example comments on EURASIP conferences, envisioned

EURASIP activities, suggestions for our Newsletter content, feedback on EURASIP
• Announcements on signal processing-based products
• Innovations on DSP education (for example discussion on the Bologna process in

your country or the recent DSP curriculum)
• Invitations for collaborations on international level (for example COST actions,

STREP proposals, EUREKA initiatives)
• Or simply new ideas . . .

Please send all your criticisms, suggestions and ideas to our Newsletter editor Christian
Mehlführer chmehl@nt.tuwien.ac.at.

Looking forward to receiving your ideas.

Markus Rupp
EURASIP President
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Workshop and Conference Activities

The 18th European Signal Processing Conference (EUSIPCO
2010) will take place in Aalborg, Denmark, from 23 to 27 Au-
gust 2010. The General Chair, S?ren Holdt Jensen, and his Gen-
eral Co-Chair, Mats Viberg, together with their team, selected
outstanding plenary speakers and received high-quality special
session proposals from leading researchers on timely and most
interesting topics. Some of the information is already available at
the following address: http://www.eusipco2010.org/. The success
of the conference is dependent on your valuable participation. I
look forward to meeting you in Aalborg.

In this issue of the newsletter you will also find a calendar
of events, which lists forthcoming workshops or conferences that
are co-sponsored by EURASIP. Some Calls for Papers are also included. Among these you
will find the CFP for the forthcoming EUSIPCO conferences. AdCom would like to receive
proposals for future EUSIPCO conferences beyond 2013. I would be delighted to receive an
e-mail indicating your interest in organising EUSIPCO 2014 or EUSIPCO 2015.

Abdelhak Zoubir
EURASIP Event Coordinator
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Calendar of Events

Year Date Event Location
EURASIP
Involvement

Chairperson/Information

2010 April
12–14

The 11th International Workshop on
Image Analysis for Multimedia Inter-
active Services (WIAMIS 2010)

Desenzano del
Garda, Italy

Co-sponsor Pierangelo Migliorati
http://www.wiamis2010.org/

May
10–13

10th International Conference on In-
formation Sciences, Signal Processing
and their Applications (ISSPA 2010)

Kuala Lumpur,
Malaysia

Co-sponsor Boualem Boashash
http://www.isspa2010.com/

June
14–15

The 2nd IAPR International Work-
shop on Cognitive Information Pro-
cessing (CIP 2010)

Elba Island,
Italy

Co-sponsor Fulvio Gini
http://www.conference.iet.unipi
.it/cip2010/

June
20–23

The 11th IEEE International Work-
shop onSignal Processing Advances
in Wireless Communications (SPAWC
2010)

Marrakech,
Morocco

Co-sponsor Mounir Ghogho
http://www.spawc2010.org/

June
23–25

The 8th International Workshop on
Content-Based Multimedia Indexing
(CBMI 2010)

Grenoble,
France

Co-sponsor Franck Thollard
http://mrim.imag.fr/cbmi2010/

June 30–
July 2

The 4th International Conference on
Image and Signal Processing (ICISP
2010)

Trois-Rivières,
Québec,
Canada

Co-sponsor Olivier Lezoray
http://www.uqtr.ca/∼icisp/

July
5-6

The 2nd European Workshop on Vi-
sual Information Processing (EUVIP
2010)

Paris, France Co-sponsor Azeddine Beghdadi
http://www-l2ti.univ-paris13.fr/
∼euvip/

July
7–10

The 2nd International Conference on
Image Processing Theory, Tools and
Applications (IPTA 2010)

Paris, France Co-sponsor Khalifa Djemal
http://ipta10.ibisc.univ-evry.fr/

July
21–23

The 7th International Symposium
on Communication Systems, Net-
works and Digital Signal Processing
(CSNDSP 2010)

Newcastle, UK Co-sponsor Fary Ghassemlooy
http://www.csndsp.com/

August
23–25

The 18th European Signal Processing
Conference (EUSIPCO 2010)

Aalborg,
Denmark

Sponsor Søren Holdt Jensen
http://www.eusipco2010.org

September
6-7

The Third International EURASIP
Workshop on RFID Technology (RFID
2010)

La Manga del
Mar Menor,
Cartagena,
Spain

Co-Sponsor Javier Vales-Alonso
http://www.ait.upct.es/EURASIP-
RFID2010/

2011 August
29–
September
2

The 19th European Signal Processing
Conference (EUSIPCO 2011)

Barcelona,
Spain

Sponsor Ana Perez Neira
http://www.eusipco2011.org

August
27–31

The 20th European Signal Processing
Conference (EUSIPCO 2012)

Bucharest,
Romania

Sponsor Béatrice Pesquet-Popescu
http://www.eusipco2011.org

Abdelhak Zoubir; EURASIP Event Coordinator



              WIAMIS 2010 Call for Papers 
 

WIAMIS 2010 schedule 

Proposal of Special Sessions:  October 30, 2009 

Conditional Acceptance of  Special Sessions: November 10, 2009 

Paper Submission:    November 20, 2009 

Special Session Paper Submission:   November 30, 2009 

Notification of Acceptance:                  January 15, 2010 

Camera–ready Papers:    February 15, 2010 

The International Workshop on Image Analysis for Multimedia Interactive Services is one of the main 

international events for the presentation and discussion of the latest technological advances in 

interactive multimedia services. The objective of the workshop is to bring together researchers and 

developers from academia and industry working in the areas of image, video and audio applications, 

with a special focus on analysis. After a series of successful meetings starting in 1997 in Louvain, 

WIAMIS 2010 will be held in Desenzano del Garda, by the beautiful Garda Lake, Italy.  

 

Topics of interest include, but are not limited to: 

 

• Multimedia content analysis and understanding 

• Content-based browsing, indexing and retrieval of images, video and audio 

• Content-based copy detection 

• Emotional based content classification and organization 

• 2D/3D feature extraction 

• Advanced descriptors and similarity metrics for audio and video 

• Relevance feedback and learning systems 

• Segmentation of objects in 2D/3D image sequences 

• Motion analysis and tracking 

• Video analysis and event recognition 

• Analysis for coding efficiency and increased error resilience 

• Analysis and tools for content adaptation 

• Multimedia content adaptation tools, transcoding and transmoding 

• Content summarization and personalization strategies 

• End-to-end quality of service support for Universal Multimedia Access 

• Semantic mapping and ontologies 

• Multimedia analysis for new and emerging applications 

• Multimedia analysis hardware and middleware 

• Semantic web and social networks 

• Advanced interfaces for content analysis and relevance feedback 

• Applications 

 

Paper Submission 

All submissions will be handled electronically. Submission instructions are posted on the workshop 

website (http://www.wiamis2010.org). The authors are requested to send their original submissions, 4 

pages, double column in English. All submissions will be peer reviewed by at least three members of 

the technical program committee. 

The conference proceedings will be available in IEEExplore. 

An extended version of selected papers will be published in the Springer's Lecture Notes in 

Computer Science Series. 

General Chair 

Riccardo Leonardi 

University of Brescia, Italy 

 

Program Chairs 

Andrea Cavallaro 

Queen Mary, University of  

London, UK 

Pierangelo Migliorati 

University of Brescia, Italy 

 

Special Session Chair 

Jian Zhang 

National ICT Australia, Australia 

 

US and Asian Liaison 

Aggelos Katsaggelos 

Northwestern University, USA 

Hsueh Ming Hang 

National Chiao Tung University, 

Taiwan 

 

Publication Chair 

Nicola Adami 

University of Brescia, Italy 

 

Local Arrangements Chair 

Sergio Benini 

University of Brescia, Italy 

 

Sponsors and Industry Liaison 

Alberto Signoroni 

University of Brescia, Italy 

 
Program  Committee 
Kiyoharu Aizawa, Yiannis 

Andreopoulos, Luigi Atzori, Yannis 

Avrithis, Alberto del Bimbo, Susanne 

Boll, Adrian Bors, Nozha Boujemaa, 

Nikolaos Boulgouris, K. Selcuk 

Candan, Tsuhan Chen, Touradj  

Ebrahimi, Moncef Gabbouj, Edwin 

Hancock, Alan Hanjalic, Allan  

Hanbury, Emile Hendriks, Hermann 

Hellwagner, Thomas Huang, Ebroul 

Izquierdo, Joemon Jose, Moon Gi 

Kang, Yiannis Kompatsiaris, Janusz 

Konrad, Inald Lagendijk, Zhu Li, 

Rainer Lienhart, Dimitris Makris, 

Stephane Marchand-Maillet, Ferran 

Marques, Jose M. Martinez, Majid 

Mirmehdi, Sanjit Mitra, Rafael Molina, 

Marta Mrak, Milind Naphade, Noel 

O'Connor, Antonio Ortega, Maja 

Pantic, Nikos Paragios, Ioannis Patras, 

Fernando Pereira, Andrea Prati, 

Philippe Salembier, Shin'ichi Satoh, 

Nicu Sebe, Thomas Sikora, Qi Tian, 

Christian Timmerer, George Tziritas, 

Paulo Villegas, Marcel Worring. 

 

Technical Sponsor 

IEEE Signal Processing Society 

EURASIP 

 

 
 

 

 

WIAMIS 2010 
11

th
 International Workshop on  

Image Analysis for Multimedia Interactive Services 

April 12-14, 2010, Garda Lake,  

Desenzano del Garda, Brescia, ITALY,  

http://www.wiamis2010.org 

 

 



Final Call for Papers 
ISSPA 2010 is the tenth event in the series of conferences, which since 1985 has brought together 
leading researchers and practitioners from academia and industry engaged in research and 
development related to signal processing theory and applications. In 2007, ISSPA extended its 
coverage to include the complementary field of Information Sciences.  
ISSPA 2010 is co-organized by the Faculty of Biomedical & Health Science Engineering and Faculty 
of Electrical Engineering, Universiti Teknologi Malaysia(UTM) in cooperation with University Malaya 
(UM), Universiti Malaysia Perlis(UniMAP), MIMOS Berhad and with the support of several other 
bodies and international universities around the world including the University of Queensland, 
Australia, University Paris tech(ENST), University of Paris 12&13, Qatar university and KFUPM, KSA.  
The regular technical program will run for three days along with an exhibition of signal processing 
products and research. In addition, a number of tutorial sessions will be scheduled one day before the 
conference starts.  
Prospective authors are invited to submit full length (four pages) papers via the conference website 
for presentation in any of the areas listed below. We also encourage the submission of proposals for 
tutorial sessions on the related topics. All submitted papers will be subjected to a blind peer-review 
process. 

1. Theory & Methods 15. Signal Processing for Communications 

2. Multirate Filtering & Wavelets  16. Image and Video Processing  

3. Adaptive Signal Processing 17. Visual Signal Processing 

4. Time-Frequency/Time-Scale Analysis 18. Biomedical Signal and Image Processing 

5. Statistical Signal  & Array Processing  19. Natural Language Processing 

6. Radar & Sonar Processing  20. Nonlinear Signal Processing 

7. Speech Processing & Recognition  21. Multimedia Signal Processing 

8. Soft Computing & Pattern Recognition 22. Image Sequence Analysis & Processing  

9. Machine Learning 23. Photonic & Optical Signal Processing  

10. VLSI for Signal and Image Processing 24. Signal Processing in Networking 

11. Signal Processing for Bioinformatics 25. Signal Processing for Geo-informatics 

12. Biometrics Systems and Security 26. Sensor Networks and Sensor Fusion 

13. Fractals and Chaos Signal Processing 27. Data Mining 

14. Image & Multidimensional Signal 
Processing 28. Special Sessions and Others (please specify area) 

All accepted papers will be included in the ISSPA 2010 Conference Proceedings. All papers accepted 
will be included in IEEE Xplore.  For more details, please visit our website:  

www.isspa2010.com

General Chairman
B. Boashash 

Qatar University & University of Qld, Aust

Conference Co-Chair, Organization
Sheikh Hussain Shaikh Salleh 

Universiti Teknologi Malaysia 

Conference Vice-Chair 
Syed Abdul Rahman 

Universiti Teknologi Malaysia 

Program Track Chairs
Adel Belouchrani

Ecole Nationale Polytechnique, Algeria 

Thierry  Chonavel 

Telecom Bretagne, France

Mohamed Deriche

King Fahd University of Petroleum & 
Minerals, KSA 

Abdulmotaleb El Saddik 

University of Ottawa, Canada 

Peter Handel 

Uppsala University, Sweeden 

Amine Naït-Ali 

University of Paris 12, France 

Technical Program Coordinator
Ridha Hamila 

Qatar university 

Special Sessions Co-Chairs
Faouzi Alaya Cheikh 

Gjøvik University College, Norway 

Ahmed Mehaoua 

University of Paris Descartes
Technical Program Malaysian Liaison 
 M. B. Malarvili  

Universiti Teknologi Malaysia 

Tutorial Session Chair 
Ahmad Zuri Shaameri 

Universiti Teknologi Malaysia 

International Publicity & Web Review 
Chaker Larabi 

University de Poitiers, France 

Publicity Malaaysia & Asia
Eko Supriyanto 

Universiti Teknologi Malaysia 
Publications 
Jeong Jiansoo 

Universiti Teknologi Malaysia 

Registration 
Nasir Shaikh Husain 

Universiti Teknologi Malaysia 

Local Arrangements
Rosbi Mamat 

Universiti Teknologi Malaysia 

IEEE Liaison 
Malaysia: Mohd Faizal 

Multimedia University, Malaysia 

Exhibition 
Mohd Yusof  Mashor 

Universiti Malaysia Perlis 

Social Events 
Raveendran Paramesran 

Universiti Malaya,  Malaysia 

Web and IT 
Kumutha Muruyandy 

SPACE, Universiti Teknologi Malaysia 

Important Deadlines:  
Full paper Submission: 20th November 2009
Tutorials & Special Sessions Submission: 25th November 2009 
Notification of Acceptance: 15th February 2010  
Camera Ready Paper: 1st March 2010 

Conference Secretariat 
Faculty of Biomedical & Health Science Engineering, Universiti Teknologi Malaysia, 81310 Skudai, Johor Darul Takzim, Malaysia.   

Phone: +607 5536221 Fax: +607 5535430 email: secretariat@isspa2010.com/info@isspa2010.com 

International Liaisons
Australasia: John O’Toole 

Universit

 Middle  

East: Braham Barkat 

 Petroleum Institute, UAE 
Europe: Nathan Stevenson 

Cork Universit
Africa: Mohamed Siala 

Su
America: Surya Santoso 

Universit y of Qld, Austy, Irelandp' Com, Tunisia y of Texas



CIP2010 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Technical Program

SPAWC 2010, the eleventh IEEE International Workshop on Signal

Processing Advances for Wireless Communications is devoted to recent

advances in signal processing for wireless and mobile communications.

This workshop brings together members of the signal processing,

communications, information and network theory communities, working in

universities, government and industrial research centers. The meeting will

feature keynote addresses by leading researchers, as well as invited and

contributed papers. SPAWC 2010 will be held from June 20, 2010 to June 23,

2010 in Marrakech, Morocco.
.

Conference URL: http://www.spawc2010.org

Paper Submission

Prospective authors are invited to submit papers in the following areas:

• Smart antennas, MIMO systems, and space-time coding

• Single-carrier, multi-carrier, and multi-rate systems

• Multiple access and broadcast channels, multi-user receivers

• Fundamental limits on capacity and performance analysis

• Cross-layer issues: from physical to networking and application layers

• Signal processing tools for ad hoc, multi-hop, and sensor networks

• Cooperative transmission and reception schemes

• Cognitive networking

• Distributed resource allocation and scheduling

• Ultra-wideband radio and RFID

• Time, frequency, spatial, multi-user diversity in fading channels

• Modeling, estimation and equalization of time-varying channels

• Acquisition, synchronization, and tracking (data aided or blind)

• Signal separation, and interference rejection

• Spread-spectrum systems

• Source-channel coding

• Low-complexity implementations

• Novel communication modalities

Important Dates

Submission deadline: February 1, 2010

Notification of acceptance: March 30, 2010

Final paper due: April 10, 2010

General Co-Chairs

Mounir Ghogho (U Leeds)

Ananthram Swami (ARL)

Technical Co-Chairs

Phillip A. Regalia (Catholic U America)

Zhi-Quan (Tom) Luo  (U Minnesota)

Finance Chair

Des McLernon (U Leeds)

Local Organization Co-Chairs

Driss Aboutajdine (U Mohamed V)

Abdellah Ait Ouahman (ENSA Marrakech)

Publicity Co-Chairs

Philippe Ciblat (Paris-Tech)

Rahim A. Leyman (Infocom S’pore)
Xiaoli Ma (Georgia Tech)

Publication Chair

Aawatif Hayar (Eurecom)

Registration Chair

Nadia Khaled (U Carlos III Madrid)

Technical Program Committee

Mats Bengtsson (KTH)

Holger Boche (Heinrich-Hertz IT)

Chi-Kin Chau (Cambridge U)

Philippe Ciblat (Paris-Tech)

Shuguang Cui  (U Texas A&M) 

Timothy N. Davidson (McMaster U)

Pierre Duhamel  (CNRS)

Alex Gershman (TU Darmstadt)

Ana Garcia-Armada (Carlos III Madrid)

Robert W. Heath Jr. (UT Austin)

Franz Hlawatsch (TU Vienna) 

Sebastien Houcke (Telecom-Bretagne)

Eduard Jorswieck  (TU Dresden)

Visa Koivunen (Helsinki UT) 

Erik G. Larsson (Linkoeping U) 

Geert Leus (TU Delft) 

Athanasios P. Liavas (TU Crete) 

Marco Luise (U Pisa)

Wing-Kin Ma (U Hong Kong)

Xiaoli Ma (Georgia Tech)

Athanassios Manikas (Imperial College) 

Gerald Matz (TU Vienna)

Marc Moonen (KU Leuven)

Bernard Mulgrew (U Edinburgh)

Mohamed Najim (ENSEIRB)

Björn Ottersten (KTH)

Daniel P. Palomar (Hong Kong UST)

Hamid R. Sadjadpour (UC Santa Cruz)

Brian Sadler (ARL)

Akbar M. Sayeed (UC Los Angeles)

Anna Scaglione (UC Davis) 

Phil Schniter (Ohio SU)

Alireza Seyedi (Rochester U)

Dirk Slock (Eurecom)

Heidi Steendam (U Gent)

Luc Vandendorpe (U Catholique Louvain)

Azadeh Vosoughi (Rochester U)

Xiaodong Wang (Columbia U)

Zhengdao Wang  (Iowa SU)

Zhengyuan (Daniel) Xu (UC Riverside)

Wei Yu (U Toronto)

Qing Zhao (UC Davis)

Abdelhak Zoubir (TU Darmstadt)

Mar r a k e ch ,  Mo r o c c o



 

 
 
 
General Chair 
Georges Quénot, LIG-CNRS 

 

 

 

Technical Program Chair 
Alan Hanjalic, TU Delft 

Régine André-Obrecht, IRIT 

Cees Snoek, U. Amsterdam  

 

 

Steering Committee 
Régine André-Obrecht, IRIT 

Jenny Benois-Pineau, LABRI 

Chabane Djeraba, LIFL-USTL 

Moncef Gabbouj, U. Tampere 

Patrick Gros, INRIA 

Ebroul Izquierdo, QMUL 

Philippe Joly, IRIT 

Riccardo Leonardi, U. Brescia 

Bernard Merialdo, Institut Eurecom 

Georges Quénot, LIG 

Thomas Sikora, TUB  

 

 

Local Committee 
Rami Albatal, LIG-UPMF 

Bo Li, LIG-UJF 

Catherine Berrut, LIG-UJF 

Jean-Pierre Chevallet, LIG-UPMF 

Nathalie Denos, LIG-UPMF 

Philippe Mulhem, LIG-CNRS 

Trong-Ton Pham, LIG-UJF 

Ali Mustafa Qamar, LIG-UJF 

Bahjat Safadi, LIG-UJF 

Franck Thollard, LIG-UJF 

Andy Tseng, LIG-UJF 

 

 

Special issue 
Régine André-Obrecht, IRIT 

Georges Quénot, LIG-CNRS 

Jenny Benois-Pineau, LABRI  

 

 

Demo Chairs 
Nathalie Denos, LIG-UPMF 

Philippe Joly, IRIT  

 

 

Program Committee 
Régine André-Obrecht, IRIT, France 

Yannis Avrithis, Nat. Techn. Univ. of Athens, Greece  

Jenny Benois-Pineau, LABRI, France 

Marco Bertini, Univ. of Firenze, Italy 

Susanne Boll, Univ. of Olderburg, Germany 

Delphine Charlet, Orange Labs, France 

Alberto Del Bimbo, Univ. of Firenze, Italy 

Pinar Duygulu, Bilkent University, Turkey 

Berna Erol, Ricah California Research Center, US 

Nastaran Fatemi, HEIG-VD, Switzerland 

Arthur Flexer, Autria Research Ints. for AI, Austria 

Patrick Gros, INRIA, France  

Allan Hanbury, Information Retrieval Facility, Austria 

Alan Hanjalic, TU Delph, The Netherlands 

Xian-Sheng Hua, Microsoft Research Asia, Chiana 

Benoit Huet, Institut Eurecom, France 

Mark Huiskes, LIAC, The Netherlands 

Ebroul Izquierdo, Queen Mary Univ. of London, UK 

Philippe Joly, IRIT, France 

Joemon Jose, University of Glasgow, UK  

Lyndon Kennedy, Yahoo!, US 

Yiannis Kompatsiaris, Inf. and Telematics Inst, Greece 

Martha Larson, TU Delph, The Netherlands 

Stephane Marchand-Maillet, Univ. of Geneva,   Switzerland 

Bernard Merialdo, Institut Eurecom, France 

Vasileios Mezaris, Cent. for Res. and Tech. Hellas, Greece 

Phivos Mylonas, Nat. Techn. Univ. of Athens, Greece 

Chong-Wah Ngo, City Univ. of Hong-Kong, China 

Noel E. O Connor, Dublin City University, Ireland  

Roeland Ordelman, University Of Twente, The Netherlands 

Ioannis Patras,  Queen Mary Univ. of London, UK 

Fernando Pereira, Instituo Superior Technico, Portugal 

Georges Quénot, LIG-CNRS, France 

Shin'ichi Satoh, NII, Japan 

Nicu Sebe, Intell. Syst. Lab Amsterdam, The Netherlands 

Alan Smeaton, Dublin City University, Ireland 

Steffen Staab, Univ. of Koblenz-Landau 

Cees Snoek, Intell. Syst. Lab Amsterdam, The Netherlands 

Tinne Tuytelaars, Katholieke Univ. Leuven, Belgium 

Remco Veltkamp, University of Utrech, The Netherlands 

Changsheng Xu, I2R, Singapore 

Rong Yan, IBM TJ Watson Research Center, US 

 

Call For Papers 

Following the seven successful previous events of CBMI (Toulouse 1999, Brescia 

2001, Rennes 2003, Riga 2005, Bordeaux 2007, London 2008 and Chania 2009), 

the Laboratoire d'Informatique de Grenoble will organize the next CBMI event. 

CBMI 2010 aims at bringing together the various communities involved in the 

different aspects of Content-Based Multimedia Indexing. The scientific program of 

CBMI 2010 will include the presentation of invited plenary talks, special sessions 

as well as regular sessions with contributed research papers.  

Topics of interest include, but are not limited to: 

Multimedia indexing and retrieval (image, audio, video, text) 

Matching and similarity search 

Construction of high level indices 

Multimedia index extraction 

Identification and tracking of semantic regions in scenes 

Multi-modal and cross-modal indexing 

Content-based search 

Multimedia data mining 

Metadata generation, coding and transformation 

Large scale multimedia database management 

Summarization, browsing and organization of multimedia content 

Presentation and visualization tools 

User interaction and relevance feedback 

Personalization and content adaptation 

Evaluation and metrics 

 

Paper submission 
   Authors are invited to submit full papers at the conference web site 

www.cbmi2010.org. Style files (Latex and MS Word) will be provided. 

 

Important Dates 
      Submission of full papers January 7, 2010 

      Notification of acceptance February 26, 2010 

      Submission of camera-ready papers March 12, 2010 

      Early registration until June 1, 2010 

      Main workshop June 23-25, 2010 

 

Venue 
     CBMI 2010 will be hosted by the LIG, Grenoble, France.  

 

 

                          
 

www.cbmi2010.org 



–––

General Chairs
Abderrahim Elmoataz (France)
Université de Caen Basse Normandie
Fathallah Nouboud (Canada)
Université du Québec à Trois Rivières

Program Committee Chairs
Olivier Lézoray (France)
Université de Caen Basse Normandie
Driss Mammass (Morocco)
Université Ibn Zohr
Jean Meunier (Canada)
Université de Montréal

Local Chair
A. Chalifour (Canada)
Université du Québec à Trois Rivières

Invited Speakers
Theo Gevers
(University of Amsterdam - Netherlands)
Leo Grady
(Siemens, Princeton, NJ – United States)
Yan LeCun
(New York University – United States)

Program Committee

Fourth International Conference on Image 
and Signal Processing

ICISP 2010
June 30 - July 2, Trois-Rivières, Québec, Canada

CALL FOR PAPERS

Following the two successful previous editions of ICISP (Agadir 2001, 
Agadir 2003, Cherbourg 2008), the Université du Québec à Trois-
Rivières will organize the next ICISP event. ICISP aims to provide 
researchers and practitioners from academia and industry with a forum on 
the last developments in image and signal processing, multimedia and 
computer graphics. The conference will also provide a unique opportunity 
for sharing experiences from different backgrounds with the common 
interest in advanced methods in the above-mentioned fields. The scientific 
program of ICISP 2010 will include the presentation of invited plenary 
talks, poster and regular sessions with contributed research papers.

Best papers will be published in a special issue of the 
International Journal of Future Generation Communication 

and Networking IJFGCN 
http://www.sersc.org/journals/IJFGCN

Topics of interest for submission include, but are not limited to:
Image and video processing: image filtering, restoration and 
enhancement, image segmentation, video segmentation and 
tracking, morphological processing, feature extraction and 
analysis, interpolation and super-resolution, motion detection and 
estimation, computer vision, pattern recognition, content-based 
image retrieval.
Signal Processing: spectral analysis, time-frequency and time-scale 
representation, statistical signal processing, filtering, detection and 
estimation, nonlinear signal processing, radar, antennas, 
telecommunications systems, acoustics.

Computer graphics: algorithms, visualization, animation, virtual 
reality.

Applications: biomedical sciences, biometry, document image 
processing and authentication, other applications.

PAPER SUBMISSION
Prospective authors are invited to submit full papers of not more than 
eight (8) pages including results, figures and references. All the papers will 
be handled and reviewed electronically through the conference web site.

CONFERENCE VENUE
ICISP’2010 will be held in Trois-Rivières, Québec, Canada from June 30 to 
July 2, 2010.
For further information: http://www.uqtr.ca/icisp

Submission of full paper January 22, 2010
Notification of acceptance March 12, 2010
Submissions of camera-ready papers April 12, 2010

D. Aboutajdine, Univ. Mohamed V (Morocco)

A. Argyros, University of Crete and FORTH-ICS (Greece)

L. Badri, UQTR (Canada)
M. Badri, UQTR (Canada)

S. Battiato, University Of Catania (Italy)

A. Belaid, Univ. Vand.-Les-Nancy (France)

M. Bellafkih, INPT- Rabat (Morocco)

M. Bennamoun, The University Of Western Australia (Australia)

C. Beumier, Royal Military Academy (Belgium)

G-L. Bilodeau, école Polytechnique de Montréal (Canada)

D. Borro, Ceit And Tecnun (Spain)

A. Bors, University of York (United Kingdom)

A. Boucher, The Francophone Institute For Computer Science (Vietnam)

S. Bougleux, Université de Caen (France)

A. Branzan, Univ. Victoria (Canada)
G. Carneiro, Technical University of Lisbon (Portugal)

E. Celebi, Louisiana State University in Shreveport (USA)

L. Chen, Ecole Centrale de Lyon (France)

X. Cheng, Middlesex University (United Kingdom)

R. CHUNG, The Chinese University of Hong Kong (Hong Kong)

L. Cohen, Ceremade, Paris-Dauphine (France)

B. Coll, Universitat de les Illes Balears (Spain)

J. Crespo, Universidad Politécnica de Madrid (Spain)

K. Curran, University Of Ulster (United Kingdom)

J. Darbon, UCLA (United States of America)

M. de Bruijne, University of Copenhagen (Denmark)

F. Deravi, University of Kent (United Kingdom)

F. Deschenes, Université du Québec à Rimouski (Canada)

L. Duval, Ifp (France)

A. El-Baz, University of Louisville (USA)

A. Ennaji, Univ. Rouen (France)

A. Evans, University of Bath (United Kingdom)

C. Fernandez-Maloigne, Univ. Poitiers, (France)

A. Fusiello, Università di Verona - Dipartimento di Informatica (Italy)

A. Gasteratos, Democritus University Of Thrace (Greece)

B. Gatos, National Center for Scientific Research "Demokritos" (Greece)

A. Gomes, Univ. Beira Interior (Portugal)

M. Greenspan, Queen's University (Canada)
M. Gurcan, OSU (United States of America)

R. Harba, Ecole Polytechnique de l'Univ. d'Orléans (France)

S. Jehan-Besson, Laboratoire LIMOS CNRS, CLermont-Ferrand (France)

X. Jiang, University of Münster (Germany)

P-M. Jodoin, Univ. Sherbrooke (Canada)

Z. Kato, University of Szeged (Hungary)

M.L. Kherfi, UQTR (Canada)

D. Kosmopoulos, NCSR Demokritos (Greece)

C. Kotropoulos, Aristotle University Of Thessaloniki (Greece)

M. Kozubek, Masaryk University (Czech Republic)

D. Laurendeau, Université Laval (Canada)

S. Lefevre, Univ. Strasbourg (France)

X. Li, University Of London (United Kingdom)

R. Malgouyres, Université Clermont-Ferrand (France)

A. Mansouri, Le2i, Auxerre (France)

F. Marzani, Le2i (France)

B. Mccane, University Of Otago (New Zealand)

M. Melkemi, Université Haute Alsace (France)

F. Meunier, UQTR (Canada)

C. Meurie, Université Technologique de Belfort-Montbeliard (France)

M. Mignotte, Univ. Montréal (Canada)

A. Mitiche, INRS-Enetgie, Matériaux et Télécommunications (Canada)

P. Mordohai, Stevens Institute of Technology (USA)
Y. Pang, Tianjin University (China)

B. Raducanu, Computer Vision Center (Spain)

E. Ribeiro, Florida Institute Of Technology (USA)

G. Schaefer, Loughborough (United Kingdom)

L.-K. Shark, University of Central Lancashire (United Kingdom)

J. Shen, Singapore Management University (Singapore)

B. Smolka, Silesian University of Technology (Poland)

J-L. Starck, CEA (France)

S.-A. Tabbone, LORIA (France)

A. Torsello, University of Venice (Italy)

E. Uchino, Yamaguchi University (Japan)
L. Wang, Univ. of Melbourne ( Australia)

D. Ziou, Univ. Sherbrooke (Canada)

Y. Voisin, Le2i, Auxerre (France)



 

 

International Conference on Image Processing 

Theory, Tools & Applications 
 

                                      http://ipta10.ibisc.univ-evry.fr
 

                               July 7-10, 2010, Paris – France 

IPTA 2010 
 

                                                                                                                               

 
General Chairs: 

Khalifa Djemal (FR) 

Mohamed Deriche (KSA) 

 

Honouree Chairs:  

Jean-Marc Chassery (FR) 

Hichem Maaref (FR) 

 

Program Chairs: 

Hichem Frigui (USA) 

William Puech (FR) 

 

Program Co-chairs: 

Jean Meunier (Canada) 

Malik Malem (FR) 

 

Invited Speakers Chair: 

Kurosh Madani (FR) 

Khalid Saeed (PL) 
 

Tutorials Chair: 

Mourad Oussalah (UK) 

Su Ruan (FR) 

 

Special Sessions Chair:  

Samir Otmane (FR) 

Chinta Rambabu (Singapore) 

 

Organization Chairs:  

Khalifa Djemal (FR) 

Véronique Amarger (FR) 

Samir Otmane  (FR) 

 

Organization members: 
 

Christophe Dominguez (FR) 

Rostom Kachouri (FR) 

Dominik Ramik (FR) 

Mouna Essabbah (FR) 
 

       
 

 

  
 

 

       
 

 

           
 

 

 

The second edition of the  international Conference on Image Processing Theory, Tools and Applications IPTA'10 

aims at gathering challenging international researchers, innovators, educators, and practitioners in image processing 

theory and tools, for attending extensive educational high level materials, sharing their achievements, exchanging 

their experiences and discussing future orientations. The conference will also offer an opportunity to fill the gap 

between image processing researchers and people working in other application fields such as doctors, radiotherapists 

and industrial parts. Closer link will be focused on between image processing algorithms and the way to implement 

these algorithms for best performances. To address these challenges and explore these new opportunities, the 

conference aims to provide an excellent forum for all experts in these areas to meet and discuss various important 

issues on image processing and applications. Four areas compose the conference topics: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
PAPER SUBMISSION 

 

Papers describing general surveys, image processing fundamental theory, specific image processing applications, 

advanced prototypes, tools and methodologies are welcomed. Extended papers describing original contributions are 

encouraged in the conference topics mentioned above. Accepted papers, presented at the conference by one of the 

authors, are subject of selection for international journals. 

  
 

Special Sessions Proposal: 

Special Sessions notification: 

Tutorials Proposal: 

Tutorials notification: 

Regular paper submissions: 

Regular paper notification: 

Final Paper Submission and Registration: 

December            15
th

    2009 

January                 3
rd

    2010 

February             15
th

    2010 

February             28
th

    2010 

March                    1
st      

2010 

April                      3
rd

    2010 

April                    15
th

    2010 
 

 

 
SPECIAL SESSIONS 

 

Special Sessions proposals should be submitted by December 15, 2009. Proposals for special sessions must include a 

topical title, rationale, session outline, contact information for the session chair(s), a list of authors who have agreed 

to present a paper in the session, and a tentative title and abstract of each paper.  
 

TUTORIALS 

 

Tutorials will be held on the first day of the conference. Proposal for tutorials must include a title, an outline of the 

tutorial and its motivation, a two-page CV of the presenter(s), and a short description of the material to be covered. 
 

 

 

 

For further information, the contact secretariat is at: iptta@ibisc.univ-evry.fr

1: Image acquisition, coding and compression tools 

- Images acquisition systems and information extraction, 

- Algorithm-architecture adequacy in image processing 

- Images processing tools 

- Images coding and compression 

- Geometrical Compression of 3D data, 

- Watermarking 

 

2: Image processing and computer vision: 

- Image filtering and restoration, 

- Image segmentation and detection, 

- Image modeling, 

- Estimation, representation and image analysis, 

- Multivariate image processing 

- Shapes analysis and pattern recognition, 

- Tracking and dynamical analysis, 

- Geometrical image description, 

- Features extraction and description, 

- Image interpretation and recognition, 

- Statistical Learning methods for images classification, 

- Complex systems for images analysis. 

3: Virtual and augmented reality, visualization and 

interaction: 
- Software architecture for VR and AR system 

- Real time modelling and animating virtual environments

- Multimodal rendering (visual, haptic,...) 

- 3D interaction techniques and user assistance  

- Interaction based on tangible interface 

- 3D tracking based on hybrid sensors (vision, inertial, 

GPS,...) 

 

4: Applications: 

- Content based image retrieval systems, 

- Biological and medical imaging, 

- Image processing for biological systems, 

- Visual information processing, 

- Biometric authentication, face and iris recognition, 

- Robotics applications, 

- Diagnosis optimization methods, 

- Medical imaging systems technology, 

- Classification tools for image-based diagnosis, 

- Vision systems 



 

 

 

 

 

 

 

 

 

 

 
Steering Committee: 
Prof. Z Ghassemlooy (Northumbria Univ., UK) – 

Chairman 

Prof. A C Boucouvalas (Univ. of Peloponnese, Greece) –  
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Prof. R A Carrasco (Newcastle Univ. UK) 

 
Local Organising Committee: 
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City of Newcastle upon Tyne 

   

CSNDSP has now been recognised as a forum for the exchange of ideas among 

engineers, scientists and young researchers from all over the world on advances in 

communication systems, communications networks, digital signal processing and 

other related areas and to provide a focus for future research and developments. 

The organising committee invites you to submit original high quality papers 

addressing research topics of interest for presentation at the 7
th

 symposium which 

be held in the beautiful city of Newcastle in U.K. For the second time we also have 

dedicated colloquiums and number of special sessions on selected topics. 

 Colloquiums on  

- Photonic Communications Systems and Networks 
- Optical Wireless Communications 
- Satellite and Space Communications 

 Special Sessions on 

 Antenna Technology for Satellites and Terrestrial Wireless Systems 
 Channel Coding and Equalization for Wireless Broadband Communication 

Systems 
 Chaos in Communication Systems 
 Contactless Technologies;  
 Embedded Mixed-Signal Systems and Sensor Networks 
 Optimization Techniques for Signal Processing and Communication Systems 
 Signal and Image Processing for Medical Monitoring and Diagnosis: new 

Developments and Applications 
 Teletraffic Models and Traffic Engineering 
 Legal, Social and Technical Issues in Future Network Infrastructure 
 QoS, Reliability and Performance Modelling 

 Entropy, Complexity, and their Applications 

 Measurement / Analysis of 3G Cellular Networks 

 IP Multimedia Subsystem and Next Generation Services 

 

Papers are solicited from, but not limited to the following topics: 
 Ad-Hoc networks 

 Adaptive signal processing 

 ATM systems and networks 

 Chip design for Communications  

 Communication theory 

 Coding and error control 

 Communication protocols 

 Communications for disaster 

management 

 Crosslayer design 

 Digital and multirate signal processing 

 DSP algorithms and applications 

 E-commerce and e-learning  

applications 

 Implementation of  signal processing 

and communications systems 

 Intelligent systems/networks 

 Internet communications 

 High performance networks 

 MEMO and FORM based 

communications systems 

 Microwave communications 

 Mobile communications, networks, 

mobile computing for e-commerce 

 Mobility management 

 Modulation and synchronisation 

 Modelling and simulation techniques 

 Multidimensional signal processing 

 Multimedia communications and 

broadband services

 Nano-technology in communications 

 New techniques in RF-design and 

modelling 

 Network management & operation 

 Optical communications 

 Optical MEMS for lightwave networks 

 RF/optical wireless communications  

 Photonic network 

 Quality of service, reliability and 

performance modelling 

 3G/4G network evolution 

 Radio, satellite and space 

communications 

 RFID & near field communications 

 Satellite & space communications 

 Sensor networks 

 Signal processing for communications 

and sensor networks 

 Signal processing for storage 

 Speech technology 

 Teletraffic models and traffic engineering 

 VLSI for communications and DSP 

 Vehicular and mesh networks 

 Wireless LANs and ad hoc networks 

 Ultra-wide band mobile networks 

 Any other related topics 

 

7
th

 IEEE, IET International Symposium on
COMMUNICATION SYSTEMS, NETWORKS & DIGITAL SIGNAL PROCESSING (CSNDSP’10) 

   21-23 July 2010, Northumbria University at Newcastle, U.K  
Hosted by: School of Computing, Engineering and Information Sciences 

www.csndsp.com, First Call for Papers 

      
The Mediterranean Journals: 

- Computer & Networks 

- Electronics & Communications
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Prof. W Pribyl, (Graz Univ. of Tech. Austria) 

Dr C Raffelli (Univ. Bologna, Italy) 

Dr F Ramos (UPValencia, Spain) 

Dr R Rejeb (IAER, Germany) 

Dr D Roviras (INPT, France) 

Prof. M Rupp, (Vienna Univ. of Tech., Austria) 
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Prof. M Stasiak (Poznan Univ. Poland) 

Dr L Stergioulas (Brunel Uni. UK)  
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Dr S Sygletos (Univ. of Karlsruhe, Germany) 
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Dr J Walewski (Siemens AG, Germany) 
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For further information visit: http://www.csndsp.com 
 

 Papers may be presented in the form of Oral presentation and/or Poster 
 Contributions by MPhil/PhD research students are particularly encouraged.  

 

Submission Dates: 
 

 

 

 

 

 Submission is ONLY possible via the website http://www.csndsp.com. For more 

information please visit the website or contact the Local Committee via email 

csndsp10@norhumbria.ac.uk 

 

All papers will be reviewed by at least three referees. Only papers presented at 
the conference will be available in the IEEE-Xplore, once it is confirmed by the 
IEEE. More information to follow on this.  
 
Selected best papers presented will be published in the special issue of 
selected journals.  
 

 Once again CSNDSP will offer a number of travel grants and registration 
fee waivers. 

It includes: A copy of the Symposium Proceedings, Lunches, Lord Mayer’s Reception 
on 21 July, Day trip to the Cragside on 23 July, Symposium Dinner at Hilton Hotel on 22 
July 2010. 

 
CSNDSP’10 General Information:  
Contact: Professor Z Ghassemlooy - Local Organising Committee Chair: 
School of CEIS, Northumbria University, Newcastle upon Tyne, NE1 8ST, U.K., Tel.: 

++44 191 227 4902, Fax.: ++44 191 227 3684.  

Email: fary@ieee.org,   

Web-site: http://www.csndsp.com 

 

 Full Paper due:    3
rd

  Feb. 2010 

 Notification of acceptance by:  1
st
 April 2010 

 Camera ready paper due:   5
th
 May 2010 



2nd European Workshop on Visual Information 
Processing – EUVIP 2010 

July 5th - 6th, 2010 

Université Paris 13, Paris, France 

Organizing Committee 
 
Workshop Chairs: 
A. Beghdadi (Université Paris 13, France) 
A. Bouzerdoum (UoW, Australia) 
 
Technical Program Co-Chairs 
M. Carli (University of Roma TRE, Italy) 
F. Alaya Cheikh (IMT, Norway) 
 
Program Committee  
J. Y. Hardeberg (ColorLab, Norway) 
J. L. Karam (Arizona State University, USA) 
P. Le Callet (IRCCyN Nantes, France) 
M. Gabbouj (TICSP, TUT, Finland) 
Ed. J. Delp (Purdue University, USA) 
K. Egiazarian (TICSP, TUT, Finland) 
A. Saadane (XLIM, Poitiers, France) 
H.R. Wu (RMIT, Australia) 
F. Dufaux (EPFL, Switzerland) 
M. Cagnazzo (Telecom Paris Tech., France) 
A. Neri (University of Roma TRE, Italy) 
I. Farup (ColorLab, Norway) 
R. Creutzburg (Univ-Brandenburg, Germany) 
M. Bennamoun (UWA, Perth, Australia) 
M. Cheriet (ETS Montreal, Canada) 
A. El-Saddiq (University of Ottawa, Canada) 
M. Farias ( University of Brasilia, Brasil) 
K.M. Iftekharuddin (Univ- of Memphis, USA) 
M. Mihai (Paris Tech&Management, France) 
B. Sankur (Bogazici University , Turkey) 
E. Viennet (L2TI, Univ- Paris 13, France) 
D. Aboutajdine (Univ-Mohammed V, Morrocco) 
A. Serir (USTHB, Algiers, Algeria) 
A. D'Angelo (EURECOM France) 
M. Luong (L2TI, Univ-Paris 13, France) 
G. Boato (University of Trento, Italy) 
P. Campisi (University of Roma TRE, Italy) 
S. Boussakta (Newcastle University, UK) 
A. Amira (Brunel University,UK) 

To be completed 
 
Publication Chair  
M. Deriche (KUFPM, KSA) 
 
Industry Liaison 
M.C. Larabi (Université de Poitiers, France) 
W. Souidene (Université Paris 13, France) 

Local Organizing Committee 
D. Cherifi, G. Dauphin, Z. Haddad, P.B. Nguyen 
(Université Paris 13, France) 

Web Master 
Q.B. Do, A. Chetouani 
(Université Paris 13, France) 

First Call For Papers 

The extensive use of digital visual media in our everyday life and their inherent 
presence around us; urges for the development of smarter and more efficient 
approaches for modeling, analyzing, processing and communication of visual 
information. Machine vision techniques have gone so far and are able to perform tasks 
that one could only dream of a few years ago; thanks to smarter algorithms, large 
increase in processing power, storage capabilities and communication bandwidth 
available in today’s computers and networks. Nevertheless, they fall short of our 
expecting when compared to the ease with which the human visual system (HVS) 
deals with complex scenes analysis, processing and abstraction. Therefore, we are 
witnessing a growing interest in approaches inspired from the HVS for digital visual 
information modeling, analysis, processing and communication.  
 
To cover recent advances in these approaches EUVIP 2010, tries to bring together 
prominent experts to exchange ideas and explore the frontiers of this research field.  

This is the second instance of the workshop which follows up on the success achieved 
by the first one (called VISPA 2008).  The first workshop attracted prominent speakers 
from around the world and provided a platform for fruitful discussions on different 
applications of signal and image processing techniques to emerging and challenging 
problems.  Carrying on this tradition EUVIP 2010, will offer a forum for researchers 
and industrialists to exchange ideas and discuss the recent advances in Human Visual 
System (HVS) inspired techniques for image and video processing with applications to 
multimedia, visual pattern recognition, surveillance, and visual information security. It 
will be organized as a series of invited pedagogical talks, and technical papers 
presentations dealing with state of the art visual information modeling, analysis, 
processing and communication methods. The workshop aims to promote exchanges 
between established researchers as well as to provide graduate students with an 
opportunity to have substantive interaction with experts in the field. 

Topics of particular interest to EUVIP 2010 include, but are not limited to:  

Computational Vision Models Video Analysis 
Image and Video Quality Assessment  Visual Tracking 
Image and Video Enhancement Visual Data Mining 
Color Image Understanding Biometrics 
Color Image Processing Perceptual Digital Watermarking              
Perceptual Image & Video Retrieval Perceptual coding 
Multimedia Communication Multiview Processing 

Submission 
Perspective authors are invited to submit full length (four pages) papers at 
www.euvip2010.org (to be updated). Formatted according to the guidelines in the 
author guide. 

Important dates 
Submission Deadline:         15 February 2010 
Notification of acceptance: 15 March 2010 
Camera Ready Deadline:   15 April 2010 

Temporary website: http://www-l2ti.univ-paris13.fr/~euvip/index.htm 

For additional information, send your request to: euvip@univ-paris13.fr  



CALL FOR PAPERS
2010 European Signal Processing Conference (EUSIPCO-2010), 
August 23-27 2010, Aalborg, Denmark 

The 2010 European Signal Processing Conference (EUSIPCO-
2010) is the 18th of its kind organized by the European 
Association for Signal, Speech, and Image Processing (EURASIP). 
The conference will be held at Aalborg Congress & Culture Centre 
in Aalborg, Denmark and is organized by Aalborg University. The 
focus will be on signal processing theory, algorithms, and 
applications. Papers will be accepted based on quality, relevance, 
and novelty and accepted papers will be published in the 
proceedings of EUSIPCO-2010 as well as presented at the 
conference.

Areas of Interest
Submissions are invited in, but not limited to, the following 
areas:
* Audio and electroacoustics  
* Design and implementation of signal processing systems  
* Multimedia signal processing  
* Speech processing  
* Image and video processing  
* Signal estimation and detection  
* Sensor array and multi-channel processing  
* Signal processing for communications  
* Nonlinear signal processing  
* Signal processing applications  

Submission 
Procedures to submit a paper, proposal for special sessions and 
tutorials are detailed at www.eusipco2010.org. Submitted papers 
must be camera-ready, no more than five pages long, and 
conforming to the format specified on the EUSIPCO-2010 
website. 

Important Dates 
* Proposals for special sessions December 4, 2009  
* Proposals for tutorials February 5, 2010  
* Electronic submission of papers February 5, 2010  
* Notification of acceptance April 30, 2010  
* Submissions of camera-ready papers May 28, 2010 

Organising Committee 

General Chair:              
Søren Holdt Jensen 
Aalborg University 

General Co-Chair:       
Mats Viberg 
Chalmers University of Technology 

Technical Co-Chairs:   
Bastiaan Kleijn 
KTH Royal Institute of Technology 

Jan Larsen  
Technical University of Denmark 

Plenary talks:
Lars Kai Hansen 
Technical University of Denmark 

Marc Moonen  
KU Leuven 

Tutorials:
Irene Gu 
Chalmers University of Technology 

Visa Koivunen 
Helsinki University of Technology 

Special sessions:
Søren Vang Andersen 
Skype 

Alfred Hanssen 
University of Tromsø & Discover 
Petroleum

Finances:
Børge Lindberg 
Aalborg University 

Publicity and Publications:
Mads Græsbøll Christensen  
Aalborg University 

Jan Østergaard 
Aalborg University              

Exhibits:
Zheng-Hua Tan 
Aalborg University 

www.eusipco2010.org
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Preliminary call for papers

The 2011 European Signal Processing Conference (EUSIPCO 2011) is the
nineteenth in a series of conferences promoted by the European Association for
Signal Processing (EURASIP, www.eurasip.org). This year edition will take place
in Barcelona, capital city of Catalonia (Spain), and will be jointly organized by the
Centre Tecnològic de Telecomunicacions de Catalunya (CTTC) and the
Universitat Politècnica de Catalunya (UPC).
EUSIPCO 2011 will focus on key aspects of signal processing theory and

li ti li t d b l A t f b i i ill b b d lit

Organizing Committee

Honorary Chair
Miguel A. Lagunas (CTTC)

General Chair
Ana I. Pérez Neira (UPC)

General Vice Chair
Carles Antón Haro (CTTC)

Technical Program Chair
Xavier Mestre (CTTC)

Technical Program Co Chairsapplications as listed below. Acceptance of submissions will be based on quality,
relevance and originality. Accepted papers will be published in the EUSIPCO
proceedings and presented during the conference. Paper submissions, proposals
for tutorials and proposals for special sessions are invited in, but not limited to,
the following areas of interest.

Areas of Interest

• Audio and electro acoustics.
• Design, implementation, and applications of signal processing systems.

l d l d d

Technical Program Co Chairs
Javier Hernando (UPC)
Montserrat Pardàs (UPC)

Plenary Talks
Ferran Marqués (UPC)
Yonina Eldar (Technion)

Special Sessions
Ignacio Santamaría (Unversidad
de Cantabria)
Mats Bengtsson (KTH)

Finances
Montserrat Nájar (UPC)• Multimedia signal processing and coding.

• Image and multidimensional signal processing.
• Signal detection and estimation.
• Sensor array and multi channel signal processing.
• Sensor fusion in networked systems.
• Signal processing for communications.
• Medical imaging and image analysis.
• Non stationary, non linear and non Gaussian signal processing.

Submissions

Montserrat Nájar (UPC)

Tutorials
Daniel P. Palomar
(Hong Kong UST)
Beatrice Pesquet Popescu (ENST)

Publicity
Stephan Pfletschinger (CTTC)
Mònica Navarro (CTTC)

Publications
Antonio Pascual (UPC)
Carles Fernández (CTTC)

I d i l Li i & E hibiSubmissions

Procedures to submit a paper and proposals for special sessions and tutorials will
be detailed at www.eusipco2011.org. Submitted papers must be camera ready, no
more than 5 pages long, and conforming to the standard specified on the
EUSIPCO 2011 web site. First authors who are registered students can participate
in the best student paper competition.

Important Deadlines:

P l f i l i

Industrial Liaison & Exhibits
Angeliki Alexiou
(University of Piraeus)
Albert Sitjà (CTTC)

International Liaison
Ju Liu (Shandong University China)
Jinhong Yuang (UNSW Australia)
Tamas Sziranyi (SZTAKI Hungary)
Rich Stern (CMU USA)

Webpage: www.eusipco2011.org

Proposals for special sessions
Proposals for tutorials
Electronic submission of full papers
Notification of acceptance
Submission of camera ready papers



The Third International EURASIP Workshop on RFID Technology

RFID 2010
6-7 September 2010, La Manga del Mar Menor, Cartagena, Spain

Call for Papers
The third international EURASIP workshop on RFID technology will provide a premium forum for presentation
of the most recent research in this new technology. The objective is to continue, accelerate, and broaden the
momentum already gained in this field. This call for papers intends to solicit contributions on the latest
research of this new technology for wireless communication systems, spanning from the individual tag to
entire systems based on RFIDs.

Important Dates
Paper submission: 25. May 2010
Author notification: 29. June 2010
Final version due: 14. July 2010
Conference:  6-7 September 2010

The topics of the conference include, but are not
limited to: 
• Electromagnetic field measurements
• Antenna Design
• Multiple antenna systems
• Modulation schemes for RFID
• Link, system and network level simulations
• Hardware and software implementation issues
• Inductive coupling for DC supply
• Multi-frequency and broadband tags
• Near field communications
• Smart tags, programmable tags and embedded systems
• Sensor tags and RFID for asset tracking and localization
• Advances in passive long range RFID technology
• Manufacturing processes for RFID tags
• Applications and industrial experience
• Standards and communication protocols
• Internet of things

Organizing Committee
Javier Vales-Alonso
Markus Rupp
Mª Victoria Bueno-Delgado
Esteban Egea-López
Juan Carlos Sanchez
Pablo López-Matencio
Juan J. Alcaraz-Espín
Francesc Burrull-i-Mestres

Technnical Program
Committee
Markus Rupp, TU Wien, Austria
Gerald Ostermayer,  FH Hagenberg, Austria
Holger Arthaber, TU Wien, Austria
Arpad  Scholtz, TU Wien, Austria
Robert Langwieser, TU Wien, Austria
Christian Diskus, JK Universität Linz, Austria
Robert Weigel, Uni Erlangen, Germany
Gildas Avoine, UC Lovain, Belgium
Javier Vales-Alonso, UPCT, Spain
Florian Michahelles, ETHZ, Suisse
Heyno Garbe, UnI Hannover, Germany
Fco. Javier Gonzalez-Castaño, UVIGO,Spain
Andres Garcia-Higuera, UCLM, Spain
M. Victoria Bueno-Delgado, UPCT, Spain
Diego  López de Ipiña, U. DEUSTO, Spain
Antonio Lázaro, U. Rovira i Virgili, Spain
Pavle Belanovic, UPM, Spain
Ana M. Bernardos Barbolla, UPM, Spain

Submissions guidelines: 
Authors are encouraged to submit original, unpublished work for
presentation at the workshop in the form of posters and/or full papers.
Acceptance shall be based on an extended abstract of at most four pages
or (if already avaliable) on full papers.
More information: http://www.ait.upct.es/EURASIP-RFID2010/

Workshop Venue:
The workshop will be held in
La Manga del Mar Menor,
Cartagena, Spain.



AWARDS

Award Winning Papers by EURASIP

EURASIP is presently running ten scientific Journals (three with
Elsevier and seven with Hindawi) and concomitantly we give
awards to distinguish excellent papers. The award process is run
by a separate committee for each Journal, appointed by the
AdCom of EURASIP. Depending on the submission numbers,
awards are given annually or biannually. EURASIP has witnessed
over the years the truly excellent quality of papers submitted to
our Journals, and we would like to take the opportunity to cele-
brate those award winning papers for our members.

The paper we reprint in this issue of our newsletter is the award winning paper of the
year 2008 from our Signal Processing Journal with Elsevier.
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Abstract

We study the notion of compressed sensing (CS) as put forward by Donoho, Candes, Tao and others. The notion

proposes a signal or image, unknown but supposed to be compressible by a known transform, (e.g. wavelet or Fourier),

can be subjected to fewer measurements than the nominal number of data points, and yet be accurately reconstructed.

The samples are nonadaptive and measure ‘random’ linear combinations of the transform coefficients. Approximate

reconstruction is obtained by solving for the transform coefficients consistent with measured data and having the

smallest possible ‘1 norm.

We present initial ‘proof-of-concept’ examples in the favorable case where the vast majority of the transform

coefficients are zero. We continue with a series of numerical experiments, for the setting of ‘p-sparsity, in which the

object has all coefficients nonzero, but the coefficients obey an ‘p bound, for some p 2 ð0; 1�. The reconstruction errors

obey the inequalities paralleling the theory, seemingly with well-behaved constants.

We report that several workable families of ‘random’ linear combinations all behave equivalently, including random

spherical, random signs, partial Fourier and partial Hadamard.

We next consider how these ideas can be used to model problems in spectroscopy and image processing, and in

synthetic examples see that the reconstructions from CS are often visually ‘‘noisy’’. To suppress this noise we post-

process using translation-invariant denoising, and find the visual appearance considerably improved.

We also consider a multiscale deployment of compressed sensing, in which various scales are segregated and CS

applied separately to each; this gives much better quality reconstructions than a literal deployment of the CS

methodology.

These results show that, when appropriately deployed in a favorable setting, the CS framework is able to save

significantly over traditional sampling, and there are many useful extensions of the basic idea.
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1. Introduction

In the modern multimedia-saturated world,
‘everyone’ knows that all humanly intelligible data
are highly compressible. In exploiting this fact, the
dominant approach is to first sample the data, and
then eliminate redundancy using various compres-
sion schemes. This raises the question: why is it
necessary to sample the data in a pedantic way and
then later to compress it? Can’t one directly
acquire a compressed representation? Clearly, if
this were possible, there would be implications in a
range of different fields, extending from faster data
acquisition, to higher effective sampling rates, and
lower communications burden.

Several recent papers [1–4], have shown that,
under various assumptions, it may be possible to
directly acquire a form of compressed representa-
tion. In this paper, we put such ideas to the test by
making a series of empirical studies of the
effectiveness of compressed sensing schemes.

1.1. The approach

We adopt language and notation from [3]; the
approach there is rather abstract, but has the
advantage of factoring across many potential
applications areas.

We assume the object of interest is a vector
x0 2 Rm—this could represent the m sampled
values of a digital signal or image. We assume
the object is a priori compressible by transform
coding of the type used in e.g. JPEG or JPEG-
2000. Mathematically, we let C denote the matrix
of the orthogonal transform in question, having
columns ci, i ¼ 1; . . . ;m. By ‘compressible’ we
mean that for some pp1 and moderate R40,
kCTx0kppR; see [3] for further explanation of this
condition, which imposes sparsity on the trans-
form coefficients CTx0.

To make our compressed measurements, we
start from an n by m matrix F with nom satisfying
certain conditions called CS1–CS3 in [3]. We form
the matrix X ¼ FCT, also n�m. We take the
n-pieces of measured information y ¼ ðyðiÞ :
1pipnÞ according to the linear system y ¼ Xx0.
Since nom this amounts to having fewer measure-
ments than degrees of freedom for the signal x0.

The individual measured values are of the form
yðiÞ ¼ hxi; x0i, i.e. each can be obtained by
integrating the object x0 against a measurement
kernel xi. Here xi denotes the ith row of X; from
the formula X ¼ FCT and the known properties of
CS-matrices F, we may view each measurement
kernel as a kind of ‘random’ linear combination of
the basis elements cj. The needed matrices F
satisfying CS1–CS3 were shown to be construc-
tible by random sampling from a uniform dis-
tribution on the columns of F. Following [3], the
collection of matrices constructed in this manner
shall be referred to as the uniform spherical
ensemble.
To reconstruct an approximation to x0 we solve

ðL1Þ min
x

kCTxk1 subject to y ¼ Xx. (1.1)

Call the result x̂1;n. In words, x̂1;n is, among all
objects generating the same measured data, the
one having transform coefficients with the smallest
‘1 norm. In [3] it was mentioned that this
reconstruction procedure can be implemented by
linear programming, and so may be considered
computationally tractable. In fact, in the experi-
ments presented throughout this paper, we use a
primal-dual barrier method for the solution of this
linear program, as proposed in [5].
In short, the approach involves linear, non-

adaptive measurement, followed by nonlinear
approximate reconstruction.
The paper [3] proved error bounds showing that

despite the apparent undersampling ðnomÞ, good
accuracy reconstruction is possible for compres-
sible objects. Such bounds take the form

kx̂1;n � x0k2pCp � R � ðn= logðmÞÞ1=2�1=p,

n;m4n0. ð1:2Þ
As po2, this bound guarantees that reconstruc-
tion is accurate for large n, with a very weak
dependence on m. Such bounds were interpreted in
[3] to say that n CS measurements with n ¼
OðN logðmÞÞ are just as good as knowing the N

biggest transform coefficients. Examples were
sketched for model problems caricaturing imaging
and spectroscopy.
In related prior work, classical literature in

approximation theory [6–8] (developing the theory
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of Gel’fand n-widths) deals with closely related
problems from an even more abstract viewpoint;
see the discussion in [3]. In the literature of
information-based complexity such work had
previously been shown to imply that certain classes
of objects were best sampled not using point
samples but instead using quasi-random linear
combinations—see for example the discussion of
recovery of monotone functions in [9]. More
recently, Gilbert et al. [1] considered n-by-m
matrices F made of n special rows out of the
m-by-m Fourier matrix, while Candès, Romberg and
Tao considered matrices F made of n randomly
chosen rows from the Fourier matrix. Candès et al.
[2] considered also the use of ‘1 minimization, just
as here while Gilbert et al. [1] considered a
different nonlinear procedure. In addition, we
note that at the time of revision, Candès et al.
[4,10] obtained results generalizing the work in [3].

Finally, we comment that, at a higher level of
abstraction, we are discussing here the idea of
getting sparse solutions to underdetermined sys-
tems of equations using ‘1 methods, which forms
part of a now-extensive body of work: [5,11–21].

1.2. Questions

Readers may want to ask numerous questions
about the result (1.2), starting with:

� How large do n and m have to be? Is (1.2)
meaningless for practical problem sizes?

� How large is the constant Cp? Even if (1.2)
applies, perhaps the constant is miserable?

� When the object is not perfectly reconstructed,
what sorts of errors occur? Perhaps the error
term, though controlled in size by (1.2), has an
objectionable structure?

They might continue with

� How should the CS framework be applied to

realistic signals? In [3], stylized models of
spectroscopy and imaging were considered; for
such models, it was proposed to deploy CS in a
hybrid strategy, with the relatively small num-
ber of measurements at coarse scales obtained
by classical linear sampling, and the bulk of

measurements at fine scales obtained by the CS
strategy. Are such ideas, originally derived for
the purpose of enabling mathematical analysis,
actually helpful in a concrete setting?

� Are there artifacts caused by CS which should be

suppressed? Is any post-processing of CS needed
to ‘clean up’ the reconstructions?

� What happens if there is noise in the measure-

ments? Perhaps the framework falls apart if
there is any noise in the observations—even just
the small errors of floating point representation.

Supposing that such questions do not have
devastating answers, there are also natural ques-
tions about extending the method by extending the
kind of matrices F which are in use:

� More concrete CS matrices F. It would be
useful to have CS-matrices which can be
obtained constructively/explicitly.

� CS matrices F which can be rapidly applied. This
is connected with the previous question. For
applying the linear programming formulation
of (1.1) it is very convenient [5] that C and F
each can be rapidly applied—along with their
transposes.

We agree that these are all important questions to
answer.

1.3. ‘Proof-of-concept’ and numerical experiments

In this paper we approach the above questions
through either proofs-of-concept or through com-
putational experiments. We consider each ques-
tion, describe a small-scale simulation to study it,
generate synthetic datasets, and interpret the
results of our simulation. While this simulation
method alone cannot definitively answer some of
our questions, it does provide valuable evidence
which may inspire future theoretical studies, and
suggest directions for future experimental and
applications work.
In Section 2, as a ‘warm-up’, we give examples

applying CS to signals which have only a small
number of truly nonzero coefficients. Section 3
considers signals which have all coefficients non-
zero, but which still have sparse coefficients as
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measured by ‘p norms, 0opp1. We analyze the
empirical results, obtain numerical evidence for
the constant Cp, and compare the empirical errors
with the theoretical bound (1.2).

In Section 4, we explore the freedom available in
the choice of CS-matrices, describing several
different matrix ensembles which seem to give
equivalent results. While [3] focused on matrices
with iid columns, we have found that several other
ensembles work well, including the partial Fourier
ensembles [1,2].

We observe that the results in the ‘p setting are
in some sense ‘noisy’ when the number of sensed
samples is small, even when the data measure-
ments are noiseless. To alleviate that, in Section 5
we consider an extension of CS by post-processing
to remove the ‘noise’ in CS reconstructions.
Section 6 considers noisy observations, and devel-
ops a noise-aware reconstruction method.

In Section 7, we consider an extension of CS
mentioned in [3]: a hybrid scheme, using conven-
tional linear sampling and reconstruction for
coarse-scale information and compressed sampling
on fine scale information. The ‘noise’ in recon-
structions can be dramatically lower for a given
number of samples. Section 8 pushes this approach
farther, deploying CS in a fully multiscale fashion.
Different scales are segregated and CS is applied
separately to each one. Again, the ‘noise’ can be
dramatically lower.

In a final section we summarize our results, and
identify issues for future work.

1.4. Reproducible research

Upon publication, we will make the software
used to generate the experiments in this paper
available to the research community, as part of the
SparseLab software package. The package, a
collection of Matlab functions and scripts designed
to solve sparse approximation problems, will be
made available at http://www-stat.stanford.edu/
�sparse/lab/, in the spirit of reproducible research
[22]. In particular, all the figures appearing in this
paper can be reproduced by code which is part of
SparseLab. This will allow readers to study
variations of our experiments and proofs-of-
concept.

2. ‘0 Sparsity

We start with a warm-up question. Suppose we
have an object x0 with a very high degree of
transform sparsity—only k nonzeros out of m

coefficients; how big does n have to be for the CS
scheme to work well?
To study this question, we conduct a small-scale

experiment, which may help many readers begin
to develop an intuitive feel for this problem. For
fixed m and a series of different values for k,
we construct signals with k nonzeros, located in
random positions in the transform domain, all of
equal amplitude. We then apply the CS frame-
work, while varying n, the number of samples
used in the sensing scheme. The CS matrix F
is drawn from the uniform spherical ensemble, i.e.
the columns are drawn independently at random
from a uniform distribution on the unit sphere
Sn�1 in Euclidean n-space. In addition, we set
C ¼ I .
We repeat this experiment 20 times (indepen-

dently), and record the worst-case behavior for
each ðn;m; kÞ instance, i.e. the maximal reconstruc-
tion error kx̂1;n � x0k2. Fig. 1, panels (a)–(c)
display the ‘2 reconstruction error as a function
of n, with m ¼ 1024, k ¼ 20; 50 and 100. In each
case we see that as n increases beyond about 2k,
the error starts to drop, and eventually becomes
negligible at some multiple of k.
As a more ‘signal-oriented’ instance of this

phenomenon, we considered the object Blocks

from the Wavelab package [22]. As Fig. 2 shows,
the object is piecewise constant, and its Haar
wavelet transform has relatively few nonzero
coefficients. In fact, Blocks has k ¼ 77 nonzero
coefficients in a signal length m ¼ 2048. Panels (a)
(b) of Fig. 3 show the reconstruction results with
n ¼ 340, and 256 compressed samples, respec-
tively. Clearly, the results are better for larger n,
and somewhere about n ¼ 340 � 4k the method
works well, while for n ¼ 256 � 3k the results are
somewhat ‘noisy’.
The results suggest a rule of thumb for these

combinations of m, n and k: if an object has a
representation using only k nonzeros at randomly
chosen sites, something like n � 4k measurements
would typically be needed.
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A referee asked whether the phenomenon
observed in Fig. 1 ‘held up’ under variations in
the relative sizes of different nonzeros in x0. This is
partially addressed by the Blocks example, which
has wavelet coefficients exhibiting a wide range of
amplitudes. More generally there is an underlying
theory showing that (numerical effects aside), the
amplitudes of the nonzeros of sparse signals do not
matter, provided the number of nonzeros is below
a threshold, which depends on n and m [13]. This
theory concerns the equivalence between the
sparsest solution and the minimum ‘1 solution.
Define the ‘0 norm by the number of nonzeros:
kxk0 ¼ #fi : xðiÞa0g. Define the equivalence break-
down point EBP as a constant depending only on
F, such that if y permits a representation y ¼ Xx0
with kCTx0k0oEBP, then x0 is the unique
solution to ðL1Þ. In such cases, if x0 has koEBP
nonzeros, ðL1Þ recovers x0 perfectly. The ampli-
tude and arrangement of the nonzeros simply do
not matter. Actually, the breakdown point can be
large. Theory shows that, for large random

matrices F with n and m of comparable size
(say within a constant factor of each other),
drawn from the uniform spherical ensemble; then
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Fig. 1. Error of reconstruction versus number of samples for: (a) k ¼ 20 nonzeros; (b) k ¼ 50; (c) k ¼ 100.
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typically EBP is proportional to n [13]. The
empirical finding that the error is minimal as soon
as n � 4k seems consistent with a (hoped-for)
theoretical statement to the effect that EBP � n=4
at the ðn;mÞ combinations used for Fig. 1. The
companion paper [23] explores breakdown phe-
nomena more closely. Another referee has ob-
served that the constant ‘4’ in this relationship
seems to be dropping as n increases. Our main goal
here has been to introduce the reader to this
phenomenon rather than carefully demarcate it.
Far more extensive studies in [23] support our
interpretation; these have also been supported by
recent theoretical work showing the existence of a
‘phase transition’ boundary and calculating its
position precisely [24,25].

Of course the notion of ‘0 sparsity—while
powerful—is inherently limited in its applicability.
It provides an easily understandable way to
introduce the idea of sparsity to ‘newcomers’; but
in practice, real signals will not typically have
exact zeros anywhere in the transform. Hence,

examples of the type just shown serve merely as a
warm-up.

3. ‘p Sparsity

We now consider a more widely applicable
notion of sparsity, based on controlling the ‘p

norm kxkp ¼ ðPi jxðiÞjpÞ1=p with 0opp1. Equat-
ing ‘sparsity’ with ‘small ‘p norm’ greatly expands
the class of signals we may consider sparse, since
objects can have all entries nonzero, but still have
small ‘p norm; at the same time, signals sparse in
the ‘0 case are (in an appropriate sense) also sparse
in the ‘p sense. There is an intimate connection
between ‘p norms, 0opp1 and the number of
nonzeros (a.k.a. the ‘0 norm); for example, as p !
0 the kxkpp ! kxk0. See [3] and citations there for
examples of ‘p constraints obeyed for natural
classes of signals.
For the examples in this section, we generated

random signals with controlled ‘p norm in the
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Fig. 3. CS reconstructions of Blocks from (a) n ¼ 340 and (b) n ¼ 256 measurements. (a) Shows perfect reconstruction (modulo

numerical effects), while (b) is visibly noisy. Panel (c) shows translation-invariant denoising of (b).
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following manner. A signal y is created with
coefficients having random signs, and the ampli-
tude, jyjðkÞ, of the kth largest-sized coefficient
obeys

jyjðkÞ ¼ ðk logmÞ�1=p; k ¼ 1; 2; . . . . (3.1)

Signals constructed in this manner have the
property that

kykpp ¼
Xm

k¼1

ðk logmÞ�1

¼ 1

logm

Xm

k¼1

1

k
¼ 1þ oð1Þ; m ! 1.

Clearly, all of the coefficients yðkÞ are nonzero, i.e.
kyk0 ¼ m.

Fig. 4 panel (a) shows such a spiky object with
m ¼ 1000; p ¼ 3

4
, and panel (b) shows the recon-

struction with n ¼ 100 sensed samples. Note that
the CS scheme recovers most of the ‘important’
coefficients well, but fails to recover some of the
very small ones.

With that, we turn to questions posed in
Section 1.2 regarding the applicability of the
bound (1.2). Namely, for this class of ‘‘p-sparse

signals’, how does the measured ‘2 error in the CS
reconstruction compare to the theoretical predic-
tions? How large is Cp in (1.2)?
This question is theoretical in nature, as it refers

to an inequality covering all possible x-vectors
with kxkppR, rather than typical ones seen in
practice. Nevertheless experiments with typical
signals can be informative. As a starter, we would
like to have empirical evidence about the depen-
dence of reconstruction error on n, m, and p. This
should reflect the behavior of the constant Cp. To
that end, consider the following simulation study.
For a range of n;m; p, generate a matrix Fn�m from
the uniform spherical ensemble, set C ¼ I , and
create a random signal x0 of length m with a
controlled ‘p norm in the manner described above.
Compute the sensed measurement vector y ¼
FCTx0 and solve (1.1). Finally, measure the
reconstruction error kx̂1;n � x0k2. Repeat this basic
procedure several times for each ðn;m; pÞ triplet
and record the largest error. We ran this study
with p in the range ½0:25; 1�, m in the range
½1000; 4000�, and n in the range ½0:05m; 0:75m�. We
ran 20 instances of the experiment for each
ðn;m; pÞ triplet.
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To summarize our results, we developed an
empirical substitute ~Cp for the theoretical constant
Cp in (1.2). For each p, we maximized the error
over all ðn;mÞ pairs, and compared to the right-
side of (1.2), obtaining:

~Cp ¼ max
n;m

max
x0

kx̂1;n � x0k2
kx0kpðlogðmÞ=nÞ1=p�1=2

.

Here the maxima are taken over the full range of
ðn;mÞ and over the full collection of signals x0
generated in our experiments. The results are given
in Table 1.

Examining the table, we observe that very
modest values of ~Cp arise for the range of n;m
we considered. This suggests that the theoretical
value Cp may indeed not be of catastrophic
proportions. Clearly, our estimate ~Cp is at best a
lower bound for Cp, since it simply indicates the
worst values encountered in our simulations rather
than the worst values possible. Still, it gives us
practical information reflecting actual behavior at
plausible ‘‘p sparse’ signals, such as the one
portrayed in Fig. 4(a).

With this estimate in hand, we wish to see if the
empirical reconstruction error behaves in the
manner (1.2) predicts, as n varies. For this
purpose, we conducted a simulation study, this
time keeping m; p constant as n grows. Results, in
the form of error plots versus the number of
samples n, are shown in Fig. 5, panels (a)–(d), for
m ¼ 2000 and p ¼ 0:4; 0:6; 0:8; 1, respectively.
Each plot shows the measured empirical error,
alongside a plot of the quasibound derived from
the putative relationship

kx̂1;n � x0k2t ~Cpkx0kpðn= logðmÞÞ1=2�1=p, (3.2)

this is similar to (1.2) with Cp replaced by our
empirical quantity ~Cp. We employ the quasi-in-
equality symbol t to remind us that this is a tool

for summarizing observed error behavior rather
than a mathematical formula like (1.2).
Fig. 5 shows how (3.2) compares to the observed

error for practical signal lengths. As n increases,
the error decreases like a power law depending on
p. Moreover, we observe that for smaller p, the
error tends to drop much more rapidly, as the
bound predicts.
At the suggestion of the referees, we conducted

another experiment, this time keeping n, the
number of sensed samples, constant, and varying
m, the signal length. Results are displayed in
Fig. 6, panels (a),(b), for n ¼ 200 random mea-
surements and p ¼ 0:5; 1. Again, it appears that
(3.2) reflects the behavior of the reconstruction
error kx̂1;n � x0k2 as m grows.
A referee asked us to compare the bounds (3.2)

with observed error behavior for ‘‘0 sparse’
signals, discussed in the previous section. For
signals of length m with k nonzeros of equal
amplitude A, the ‘p norm is A � k1=p. This value
may be used in the quasibound (3.2) along
with the estimates for ~Cp in Table 1, and
contrasted with the empirical reconstruction
error displayed in Fig. 1. Fig. 7 displays results
for several values of p. Clearly, ‘0-sparse
signals yield better error behavior than any
of the bounds (3.2).

4. Different ensembles of CS matrices

In the examples shown so far, we have
constructed CS matrices F from the uni-
form spherical ensemble described in [3]. Numer-
ous other possibilities exist for construction
of CS matrices. To clarify what we mean,
we define four specific ensembles of random
matrices

� Random signs ensemble. Here Fij has entries
	1=

ffiffiffi
n

p
with signs chosen independently and

both signs equally likely.
� Uniform spherical ensemble. The columns of F

are iid random uniform on the sphere Sn�1.
� Partial Fourier ensemble. We select at random n

rows out of the m�m Fourier matrix, getting
an n-by-m partial Fourier matrix.
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Table 1

Empirically derived constant ~Cp

p 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6
~Cp 0.127 0.133 0.122 0.0755 0.0525 0.0402 0.0253 0.0467

p 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1
~Cp 0.0619 0.0821 0.0905 0.113 0.159 0.177 0.191 0.216
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� Partial Hadamard ensemble. We select at ran-
dom n rows out of the m�m Hadamard
matrix, getting an n-by-m partial Hadamard
matrix. (For this purpose we consider only
m ¼ 2k.)

These choices are inspired by the following earlier
work:

� The work of Kashin [6], followed by Garnaev
and Gluskin [7], implicitly considered the
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Fig. 5. Reconstruction error versus number of measurements n, for fixed signal length m ¼ 2000: (a) p ¼ 0:4, (b) p ¼ 0:6, (c) p ¼ 0:8,
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random signs ensemble in the dual problem of
Kolmogorov n-widths. Owing to a duality
relationship between Gel’fand and Kolmogorov
n-widths [26], and a relationship between
Gel’fand n-widths and compressed sensing
[3,8] these matrices are suitable for use in the
case p ¼ 1.

� Donoho [13,14,3] considered the uniform Sphe-
rical ensemble.

� Candès et al. [2] recently have generated a great
deal of excitement by showing several interest-
ing properties of random partial Fourier
matrices and making claims about their possible
use in CS [4].

� Partial Hadamard matrices are known to
generate near-optimal subspaces in certain
special cases for the related problem of deter-
mining Kolmogorov n-widths of the octahedron
b1;m with respect to ‘1m norm; see Pinkus’
book [26].

We also remark that there are numerous very
interesting practical applications where partial
Fourier and partial Hadamard matrices are of

direct interest, for example in Fourier trans-
form imaging and Hadamard transform spectro-
scopy. Moreover, due to the special structure of
the transforms underlying these matrices, the
use of such matrices greatly expands the applic-
ability of the CS scheme in cases where the data
size is large, as would be the case for 2-D or 3-D
data.
In Fig. 8, we compare the quasibound (3.2) with

actual errors in the different matrix ensembles just
defined. In doing so, we follow the procedure of
the previous section. Specifically, for each ensem-
ble, we consider an object defined as in Section 3,
i.e. an m-vector whose kth largest amplitude
coefficient jyjðkÞ obeys (3.1). A typical example is
shown in Fig. 4(a). We set p ¼ 3

4
;m ¼ 2048, and

consider families of experiments where n, the
number of measurements, varies. For each n, we
apply the CS framework and measure the ‘2

reconstruction error. We repeat this experiment 20
times for each ðn;m; pÞ triplet, and record the
maximal error. Fig. 8 depicts error versus sampling
n for the four different ensembles described above.
We also display the error quasibound (3.2). Here

ARTICLE IN PRESS

0 50 100 150 200 250 300 350 400 450 500
0

2

4

6

8

n

|| 
x 1,

n
-

 x
0 ||

2

Observed
p = 0.4
p = 0.6
p = 0.8
p = 1

0 50 100 150 200 250 300 350 400 450 500
0

2

4

6

8

n

|| 
x 1,

n
-

 x
0 ||

2

Observed
p = 0.4
p = 0.6
p = 0.8
p = 1

(a)

(b)

Fig. 7. Reconstruction error versus number of measurements n, for fixed signal length m ¼ 1024 and (a) k ¼ 50 nonzeros, (b) k ¼ 100

nonzeros. Dashed curve: observed error. Solid curve: error bounds (3.2) for various p.

Y. Tsaig, D.L. Donoho / Signal Processing 86 (2006) 549–571558



the constant ~Cp was taken from Table 1, i.e.
~C3=4 � 0:09.
Fig. 8 prompts several observations. First, the

simulation results for the different ensembles
are all qualitatively in agreement with the theore-
tical form of the error behavior in (1.2). More-
over, the relationship (3.2) gives a fairly good
description of the true behavior observed in
practice. And perhaps most importantly, we
observe that the different ensembles show simi-
lar behavior. This suggests that all such ensembles
are equally good in practice. In the rest of the
paper we continue to use the spherical uniform
ensemble.

5. Denoising CS results

When the object is undersampled, CS recon-
structions are typically noisy. We considered the
object Bumps from the Wavelab package [22],
rendered with m ¼ 2048. As Fig. 9 panel (a)
shows, the object is a superposition of smooth
bumps. Panel (b) shows that the large coefficients

at each scale happen near the bump locations, and
panel (c) shows the decreasing rearrangement of
the wavelet coefficients on a log scale. The linear
appearance of this display is indicative of power-
law behavior. We applied the CS framework, with
F drawn, as usual, from a uniform spherical
distribution, and C an orthogonal wavelet basis,
with Daubechies ‘symmlet8’ filters. Panel (a) of
Fig. 10 shows the results of the reconstruction with
n ¼ 256 measurements. Panel (b) shows the result
with n ¼ 512. Clearly both results are ‘noisy’, with,
understandably, the ‘noisier’ one coming at the
lower sampling rate.
Indeed, the results in Figs. 3 and 10 show that

‘noise’ sometimes appears in reconstructions as the
number of measurements decreases (even though
the data are not noisy in these examples). To
alleviate this phenomenon, we considered the test
cases shown earlier, namely Blocks and Bumps,
and applied translation-invariant wavelet denois-
ing [27] to the reconstructed ‘noisy’ signals. Results
are shown in panel (c) of Fig. 3 and panels (b) and
(d) of Fig. 10. At least visually, there is a great deal
of improvement.
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6. Noise-aware reconstruction

So far we have not allowed for the possibility of
measurement noise, digitization errors, etc. That
is, we have assumed that the raw measurements y
are perfectly observed linear combinations of the
underlying object—even in that case, the recon-
structions can appear noisy, but not because of
any ‘noise’ in the system. Now we consider the
case where the data actually are noisy.

We remark that the theory allows for accom-
modating a small amount of noise already,
through the ‘1-stability property proved in [3].
To go further, assume that rather than measuring
y ¼ FCTx, we measure yn ¼ FCTxþ z, where z

obeys kzk2p�. To accommodate this noise, our
primary adjustment would be to use Basis Pursuit

denoising (BPDN) rather than basis pursuit. For a
given noise level �40, define the optimization
problem

ðL1;�Þ min kCTxk1 subject to kyn � FCTxk2p�.

This can be written as a linearly constrained
convex quadratic program, and is considered
practical to solve. In [5] BPDN was successfully
used in cases where nom and both are quite large:
n ¼ 8192 and m ¼ 262; 144. Our proposal for
dealing with noisy data is simply to measure yn ¼
FCTxþ noise and then use ðL1;�Þ with an appro-
priate noise tolerance �40.
(A referee asked us to clarify the theoretical

support for this suggestion. We discuss the
implications of [12,14], mentioning that work of
Jean-Jacques Fuchs and Joel Tropp [28,21] is also
relevant. The results in [12,14] suggest to expect
stable reconstructions from the solution to ðL1;�Þ.
They suppose that we observe

y ¼ FCTx0 þ z, (6.1)

where z is an arbitrary disturbance. Under
sufficient sparsity of the representation of x0, they
show that, if �4kzk2, ðL1;�Þ gives stable recovery of
the sparsest representation: for a constant C
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depending on n, m, and the sparsity of x0,

kx̂1;� � x0k2pCkzk2.

This motivates the use of ðL1;�Þ for compressed
sensing of objects with ‘0 sparsity. How about ‘p

sparsity? We note that for an object with
coefficients CTx 2 ‘p, its best N-term approxima-
tion xN obeys

kxN � xk2pzpkCTxkpN1=2�1=p; NX0, (6.2)

with zp40 a universal constant. To apply this,
suppose we observe

y ¼ FCTxþ z0

where CTx 2 ‘p, we may rewrite this as

y ¼ FCTxN þ z0 þ z1

where z1 ¼ FCTðx� xN Þ. Letting �1 ¼ kz1k2
(which is controlled by (6.2)) and �0 ¼ kz0k2, we
get an instance of the model (6.1) with z ¼ z0 þ z1

and kzk2p�0 þ �1. More recent work [29,30] also
supports stability of this approach; see also
Section 9.4.)
To see the performance of ðL1;�Þ, we offer proof-

of-concept results. We took the test signals Blocks
and Bumps, shown in Figs. 2 and 9, respectively,
and added zero-mean white gaussian noise to
them. The noise was rescaled to enforce a specific
noise level kzk2 ¼ 0:2. We applied the compressed
sensing scheme with denoising (CSDN) to the
noisy wavelet expansions. For comparison, we
also attempted regular CS reconstruction. Results
are shown in Figs. 11 and 12. We used signal
length m ¼ 2048, and attempted reconstructions
with n ¼ 512. Indeed, the reconstruction achieved
with CSDN is far superior to the CS reconstruc-
tion in both cases.
A referee has remarked (and we agree) that, in

order to apply this method, it is important to know
the noise level so that � can be specified appro-
priately.
Another referee has remarked (and we agree)

that for some compression purposes, measurements
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y will be quantized, inducing quantization noise in
the observations and prompting the use of CSDN.
Luckily, in this setting the noise level is known.

7. Two-gender hybrid CS

In [3] model spectroscopy and imaging problems
were considered from a theoretical perspective. CS
was deployed differently there than so far in this
paper—in particular, it was not proposed that CS
alone ‘carry all the load’. In that deployment, CS
was applied to measuring only fine-scale properties
of the signal, while ordinary linear measurement
and reconstruction was used to obtain the coarse-
scale properties of the signal.

In more detail, the proposal was as follows; we
spell out the ideas for dimension 1 only. Expand
the object x0 in the wavelet basis

x0 ¼
X

k

bj0;kfj0;k
þ

Xj1

j¼j0

X

k

aj;kcj;k,

where j0 is some specified coarse scale, j1 is the
finest scale, fj0;k

are male wavelets at coarse scale
and cj;k are fine scale female wavelets. Let a ¼
ðaj;k : j0pjpj1; 0pko2jÞ denote the grouping
together of all wavelet coefficients, and let b ¼
ðbj0;k : 0pko2j0Þ denote the male coefficients.
Now consider a scheme where different strategies
are used for the two genders a and b. For the male
coarse-scale coefficients, we simply take direct
measurements

b̂ ¼ ðhfj0;k
;x0i : 0pko2j0Þ.

For the female fine-scale coefficients, we apply the
CS scheme. Let m ¼ 2j1 � 2j0 , and let the 2j1 �m

matrix C have, for columns, the vectors cj;k in
some standard order. Given an n by m CS matrix
F, define X ¼ FCT, so that, in some sense, the
columns of X are ‘noisy’ linear combinations of
columns of C. Now make n measurements

y ¼ Xx0.

To reconstruct from these observations, define O ¼
XC and consider the basis-pursuit optimization
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problem [5]:

ðBPÞ min
a

kak1 subject to yn ¼ Oa, (7.1)

a minor relabelling of the ðL1Þ problem. Call the
answer â. The overall reconstruction is

x̂hy ¼
X

k

b̂j0;kfj0;k
þ

Xj1

j¼j0

X

k

âj;kcj;k,

a combination of linear reconstruction at coarse
scales and nonlinear reconstruction based on under-
sampling at fine scales. When we speak of this
scheme, of course, the total number of samples
nhy ¼ 2j0 þ n is the number of linear samples plus
the number of compressed samples. The theory
derived in [3] shows that this hybrid scheme, when
applied to objects obeying certain constraints (e.g.
bounded variation) gets accuracy comparable to
linear sampling at scale 2�j1 , only using many fewer
total samples.

The gender-segregated deployment of CS was
suggested in [3] for mathematical convenience, but
in experiments, it substantially outperforms
straightforward gender-blind deployment. To see

this, consider Fig. 13. Panel (a) shows a blocky
signal of original length m ¼ 16; 384 reconstructed
from n ¼ 512 linear samples, where we set a
coarsest scale j0 ¼ 5, and a finest scale j1 ¼ 9.
Panel (b) shows reconstruction with nhy ¼ 248
hybrid compressed samples (32 male samples, 216
compressed female samples). As before, we used a
sampling matrix F drawn from a uniform sphe-
rical distribution, and C a Haar wavelet basis. The
accuracy is evidently comparable. It is far better
than panel (b) of Fig. 3, which shows the result
reconstruction from 256 standard CS samples, for
m ¼ 2048.
Now consider Fig. 14. Panel (a) shows a bumpy

signal of original length m ¼ 16; 384 reconstructed
from n ¼ 1024 linear samples, where we set a
coarsest scale j0 ¼ 5, and a finest scale j1 ¼ 10. We
applied hybrid reconstruction, again using a
sampling matrix F drawn from a uniform sphe-
rical distribution, and C an orthogonal wavelet
basis, with Daubechies’ ‘symmlet8’ filters. Panel
(b) shows the reconstruction result, with nhy ¼ 640
hybrid compressed samples (32 male samples,
608 compressed female samples). Again the
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reconstruction accuracy is comparable. It is far
better than panel (b) of Fig. 10, which shows the
result of reconstruction from 512 standard CS
samples, for m ¼ 2048.

In [3] the idea of gender-segregated sampling
was extended to higher dimensions in considering
the class of images of bounded variation. The
ideas are a straightforward extension of the 1-D
case, and we shall not repeat them here. We
investigate the performance of hybrid CS sampling
applied to image data in the following experiment.
Fig. 15 shows the reconstruction results for a
Mondrian image of size 1024� 1024, so that
m ¼ 220. We again used the Haar wavelet expan-
sion, which is naturally suited to images of this
type, with a coarsest scale j0 ¼ 3, and a finest
scale j1 ¼ 6. Panel (a) shows the result of linear
reconstruction with n ¼ 4096 samples, whereas
panel (b) has results for the hybrid CS scheme
with nhy ¼ 1152 hybrid compressed samples
(128 male samples, 1024 compressed female
samples). The reconstruction accuracy is evidently
comparable.

8. Multiscale compressed sensing

Encouraged by the apparent usefulness of
Hybrid CS, we now consider a fully multiscale
deployment of CS. The simplest way to explain the
concept is to use for our multiscale system a
standard 1-D orthogonal wavelet system. The
same idea can be applied with other multiscale
systems and in higher dimensions.
Expand the object x0 in the wavelet basis

x0 ¼
X

k

bj0;kfj0;k
þ

Xj1

j¼j0

X

k

aj;kcj;k.

Consider now a multilevel stratification of the
object in question, partitioning the coefficient
vector as

½ðbj0;�Þ; ðaj0;�Þ; ðaj0þ1;�Þ; . . . ; ðaj1�1;�Þ�.
We then apply ordinary linear sampling to
measure the coefficients ðbj0;�Þ directly, and then
separately apply compressed sensing scale-by-
scale, sampling data yj about the coefficients ðaj;�Þ
at level j using an nj � 2j CS matrix Fj. We obtain
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thereby a total of

nms ¼ 2j0 þ nj0 þ nj0þ1 þ � � � þ nj1�1

samples, compared to

m ¼ 2j0 þ 2j0 þ 2j0þ1 þ � � � þ 2j1�1 ¼ 2j1

coefficients in total. To obtain a reconstruction, we
then solve the sequence of problems

ðBPjÞ min
a

kak1 subject to yj ¼ Fja,

j ¼ j0; . . . ; j1 � 1,

calling the obtained solutions âðjÞ; to reconstruct,
we set

x̂ms ¼
X

k

bj0;kfj0;k
þ

Xj1�1

j¼j0

X

k

âðjÞk cj;k.

(Of course, variations are possible; we might group
together several coarse scales j0; j0 þ 1; . . . ; j0 þ ‘
to get a larger value of m.)
For an example of results obtained using multi-

scale CS, consider Fig. 13(c). It shows the signal
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Blocks reconstructed from nms ¼ 208 compressed
samples (nj0 ¼ 32 coarse-scale samples, nj ¼
minf2j�1; 48g compressed samples at each detail
scale j, j0ojpj1). Indeed, the reconstruc-
tion accuracy is comparable to the linear and
gender-segregated results. Similarly, Fig. 14(c) has
multiscale reconstruction of Bumps from nms ¼
544 compressed samples (nj0 ¼ 32 coarse-scale
samples, nj ¼ minf2j�1; 144g compressed sam-
ples at each detail scale j, j0ojpj1). Again
the reconstruction accuracy is comparable to
that achieved by the other methods. Finally,
Fig. 15(c) has multiscale CS reconstruction of the
Mondrian image from nms ¼ 1048 compressed
samples.

Consider now an example working with a frame
rather than an ortho-basis, in this case the
Curvelets frame [31]. Theory supporting the
possible benefits of using this frame for cartoon-
like images was developed in [3].

Like the wavelet basis, there is a scale parameter
j which specifies the size of the curvelet frame
element; we considered a deployment of multiscale
compressed sensing which used different nj at each
level. In Fig. 16 we give the results of this scheme
applied to the familiar Shepp-Logan Phantom

image.
To help the reader gain more insight into

the level-by-level performance, we compare in
Fig. 17 the image coefficients and the recon-
structed ones. Clearly, there is additional noise
in the reconstruction. Nonetheless, this noise
is not visually evident in the overall CS reconstruc-
tion.

9. Conclusions

In this paper, we have reviewed the basic
Compressed Sensing framework, in which we
gather n pieces of information about an object
which, nominally, has m degrees of freedom, nom.
When the object is compressible in the sense that
the ‘p norm of its transform coefficients is well-
controlled, then by measuring n essentially
‘random’ linear functionals of the object and
reconstructing by ‘1 minimization on the trans-
form coefficients, we get, in theory, an accurate
reconstruction; see (1.2).

9.1. Initial observations

We raised a number of application-oriented
questions. The first concerns the strength of the
theoretical bound (1.2). This bound contains
unspecified constants, and so the practical rele-
vance of the framework depends heavily on the
precise values of those constants. We conducted
a number of simulations to compare observed
behavior with the theoretical inequality (1.2). We
obtained constants in the empirical relationship
(3.2), interested to know if these are small enough
to have practical implications, even at moderate n

and m, m in the low thousands, n in the few
hundreds. We concluded that this is so.
We note, however, that the method comes off

much more impressively when the underlying
object has relatively few nonzeros than it does
when the object has a large number of small
nonzeros (as allowed by the ‘p model). At the
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Fig. 16. (a) Shepp-Logan Phantom image, 742,400 curvelet coefficients; (b) reconstruction from 480,256 linear samples,

kx̂lin � x0k2 ¼ 0:142; (c) reconstruction from 103,218 multiscale compressed samples using the curvelets frame, kx̂ms � x0k2 ¼ 0:134.
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problem sizes considered here, when the number of
samples exceeds the number of nonzeros by a
factor of 4 or so, the method often performs
exceptionally well. Unfortunately, signals made of
only a few nonzero terms are rather special.

We conducted numerical experiments on objects
Blocks and Bumps, caricaturing spectra and scan
lines in images; for such objects, whose visual
appearance can be gauged, we found that below a
certain threshold on n, the CS reconstructions look
visually noisy—even though there is no noise in
the observations.

9.2. Extensions

Our main effort in this article has been to go
beyond these initial observations by considering
several extensions of the CS framework. These
extensions include:

� Postprocessing noise removal. In order to defeat
the appearance of visual noise in the CS
reconstructions, we applied post-processing to

the CS reconstruction by translation-invariant
denoising with a level-dependent threshold. We
found the appearance of visual noise dramati-
cally reduced (for objects Blocks and Bumps).

� Allowing noise in the measurements. The basic
CS framework does not allow for noise in the
observations. To handle the case where noise is
present, we suggested the use of a noise-tolerant
‘1 minimization, essentially using ‘basis-pursuit
denoising’ in place of basis pursuit, on which
CS is based. We presented examples showing
that this can in our examples substantially
reduce the effects of noise on the reconstruc-
tion.

� Multiscale deployment. More significantly, we
considered the use of CS not as the only way to
gather information about an object, but as a
tool to be used in conjunction with classical
linear sampling at coarse scales. We considered
a hybrid method, already discussed in [3] from a
theoretical perspective, in which very coarse-
scale linear sampling was combined with CS
applied at all finer scales. We also introduced a
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fully multiscale method in which CS was
applied at each scale separately of all others,
and linear sampling only at the coarser scale.
Both approaches can significantly outperform
linear sampling, giving comparable accuracy of
reconstruction with far fewer samples in our
examples. This tends to support the theoretical
claim in [3] that compressed sampling, deployed
in a Hybrid fashion, can, for certain kinds of
objects, produce an order-of-magnitude im-
provement over classical linear sampling.

� Alternate CS matrices. Perhaps of most sig-
nificance is our empirical finding that several
apparently different random matrix ensembles
all perform similarly when used in the CS
framework. Such a finding, if true in general, is
important for algorithmic reasons. To apply
interior-point methods to solve the linear
program (1.1) requires many matrix vector
products Fu and FTv for strategically chosen
vectors u and v [5]. It is much faster to apply
matrices F and FT defined by the partial
Fourier and partial Hadamard ensembles,
where the cost will be Oðm logðmÞÞ flops.
Clearly, for large m and n one would much
prefer to use such matrices over the random
Uniform ensemble or the random signs ensem-
ble, which cost OðnmÞ flops to apply. It appears
that we have many choices of matrices yielding
adequate performance in the CS framework,
consistent with the Theorems in [3], and that
among those matrices are some which can be
applied rapidly.

CS seems a promising strategy for sampling
signals characterized by large numbers of nominal
samples and yet exhibiting high compressibility by
known transforms like the wavelet transform or
Fourier transform. The limited experiments con-
ducted here already show gains by factors of 2, 4,
or even more in moderate-size problem sizes, and
these can be enhanced by deployment in a multi-
scale fashion and by applying denoising to
reconstructions.

Of course the theoretical implications of the
bound (1.2) seem even stronger than what we
observe here, in the sense that at least for n and m

large, really dramatic benefits ought to be possible

for certain classes of compressible objects. When
this paper was submitted, several groups were
already exploring such ideas, first of course being
Candès, Romberg, and Tao, who are actively
pursuing the implications of [2,4,10], which have
proved so inspiring. In addition, R.R. Coifman at
Yale has conducted actual physical experiments in
the CS framework using spectroscopic equipment.
Clearly, we can expect far more experimentation
and theoretical development of such ideas in the
near future.

9.3. Directions for further research

� Compressed sensing as a compression scheme.

Our paper has viewed CS as a tool for reducing
the number of measurements rather than a tool
for data compression. Our viewpoint is appro-
priate when measurements are expensive to
make, but storing and communicating the
measured values is cheap. In that setting the
dominant cost is the measurement process itself.
For example, measurement processes may
involve long delays, radiation exposure, power
consumption, or large numbers of dedicated
physical device components. Our viewpoint
seeks to minimize such costly factors.
A different viewpoint takes CS as part of a
compression scheme in which system bit rate
(rather than measurement resource) is the
driving goal. In this viewpoint, the raw CS
measurements need to be quantized to achieve
lower bit rates, and the reconstruction would
involve the use of such quantized data.
This alternate interpretation would focus new
scrutiny of the stability of the CS concept. Some
of the issues have already been addressed here
in passing. We have already remarked, as was
already pointed out in [3], that reconstruction
by ðL1Þ automatically has a certain degree of
stability (in ‘1 norm), which appears to be
sufficient if the data are very accurately
quantized. We also remarked, in Section 6 that
ðL1;�Þ provides stability in ‘2 norm. However,
much more detailed studies of this effect would
be needed. We believe that Candès and his team
are carrying out such studies, and encourage the
interested reader to follow their work.
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� Alleviating reconstruction noise. As Sections 2
and 3 demonstrated, when the number of sensed
samples is small we often end up with a noisy
reconstruction, although the data were noise-
free. In Section 5 we tackled this issue by a
postprocessing noise removal scheme. Presum-
ably, however, this problem can be approached
more directly, after more carefully modelling the
statistical properties of the reconstruction er-
rors. Such models would lead to improved
denoising. Imposing other constraints, such as
total variation control and positivity con-
straints, where relevant, should also be helpful.

� Hybrid/multiscale compressed sensing. The
proof-of-concept examples presented in Sec-
tions 7 and 8 demonstrated clear advantages to
using either a Hybrid or multiscale sensing
scheme, both in terms of performance, and in
terms of computational complexity. Such initial
results raise a number of interesting issues
worthy of further study. Among these are:

 How to choose a coarsest scale? Since the
coefficients in the coarsest scale of the repre-
sentation are measured directly, the choice of
a coarsest scale has a significant impact on
the performance of the sensing scheme, on
one hand, and on the total number of
measurements needed, on the other hand.
Our approach is motivated by the fact that
wavelet transforms typically have a series of
‘full’ levels at the coarse scales, followed by
increasingly sparse levels at increasingly fine
scales. So our simulations used what
amounts to the ‘finest full level’ as the coarse
scale. This issue bears further examination.


 How to divide a ‘budget’ between scales? Once
a coarsest scale has been chosen, for multi-
scale CS we also need to divide our ‘budget’
of allowable measurements between the ‘de-
tail’ scales. The approach employed in this
paper divided the samples equally among all
scales. This was based on the pattern visible
in the wavelet transform of Blocks: that
singularities contribute the same number of
nonzero coefficients at each scale. A referee
asked whether this was really the best
allocation of samples, and we agree that the
issue bears further study.

9.4. More recent theoretical work

In the months since this paper was submitted, a
number of interesting theoretical papers have been
circulated elaborating the basic inequality (1.2).
Candès and Tao [4] and Rudelson and Vershynin
[32] give alternate approaches to (1.2), which also
cover, for example, the random signs ensemble.
Such large-n results support the empirical evidence
in Section 4 above, that such alternate ensembles
perform about equally well as the random
spherical ensemble. Haupt and Nowak [30] also
studied the random signs ensemble and came to
similar conclusions.
Work by Tropp and Gilbert [33] shows that in

the setting of Section 2—where one posits only a
few nonzeros—one can typically use greedy step-
wise approximation (orthogonal matching pur-
suit)—which is claimed to be more
computationally efficient than ‘1 optimization. A
cursory examination of their results suggests a
threshold effect at a lower threshold than seen
here, i.e. that recovery by greedy methods
demands higher degrees of sparsity than recovery
by ‘1 methods. Tropp and Gilbert also reach the
conclusion that the random signs ensemble be-
haves similarly to the Gaussian ensemble.
The phase transitions observed in Section 2 have

been carefully studied both in the companion
paper [23] and, more recently, in [24,25]. There it
was shown that the threshold for perfect recovery
of ‘0-sparse objects is proportional to n, for n=m
bounded away from zero, and precise numerical
estimates for the large-n setting have been
obtained.
Candès and Tao [29] have improved our under-

standing of the noise-cognizant optimization
procedure ðL1;�Þ with a streamlined proof of
stability that extends naturally to other matrix
ensembles.

9.5. More recent computational work

Apparently, Candès and Romberg at CalTech
were in Fall 2004 conducting experiments parallel-
ing those reported in this paper; these have now
been circulated in [10] which is closely related to
our work and should be of interest to any reader
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who has gotten this far. Both Tropp and Gilbert
[33] and Alex Petukhov (personal communication)
have made extensive simulations on the behavior
of the greedy algorithm in a CS setting. Haupt and
Nowak [30] have also been conducting promising
numerical experiments using the random-signs
ensemble.
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CALL FOR PAPERS

Recently, the pressing desire to provide cost-effective solutions aimed at supporting high-
throughput broadband wireless access with large-scale coverage has significantly changed
the notion of the traditional cellular systems. Physical (PHY) layer cooperation serves as an
enabling technology for such a change. In latest cellular networks, neighboring infrastruc-
ture stations, such as base stations (BSs) or relay stations (RSs), share their communication
resources to create virtual multiple-input multiple-output (MIMO) systems by means of
distributed transmission and signal processing. Cooperative processing at the BSs promises
to exceed the limits on spectral efficiency imposed by intercell interference, thereby
allowing ever more aggressive frequency reuse patterns. On the other hand, cooperation
between BSs and RSs, as well as among RSs, is expected to extend coverage and capacity of
point-to-multipoint links between BSs and mobile stations in a highly economical fashion.
However, to achieve such benefits in practice, numerous research challenges have to be
tackled. Therefore, we invite authors to present original and unpublished articles that
will report cutting-edge research achievements in cooperative MIMO multicell systems.
Potential topics include but are not limited to:

• Modeling of distributed MIMO channels in multicell systems
• Architectures for cooperative multicell networks
• Precoding and decoding designs for MIMO multicell systems
• Distributed space-time coding for cooperative multicell applications
• Channel training, pilot design, feedback, and synchronization for cooperative MIMO

cellular networks
• Relaying strategies for multicell systems
• Cross-layer PHY/medium access control (MAC) designs for multicell networks
• Cooperative intercell interference coordination and mitigation
• Scheduling policies in cooperative cellular systems
• Information-theoretic security approaches in cooperative multicell networks
• Simulation tools, benchmarks and testbeds for cooperative MIMO systems
• Latest international standardization developments for IEEE 802.16 m and Long-Term

Evolution (LTE)—Advanced MIMO cooperative radio interfaces
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Many modern DSP systems are implemented using custom hardware systems since they can
cope with the ever-increasing demand for more and more complex multimedia and com-
munications applications providing attractive form factors and energy consumption. After
the design and validation of the DSP required for a given application, the so-called precision
analysis or quantization is an unavoidable step of the hardware design process. The original
infinite precision of the DSP algorithms must be reduced to the precision bounds imposed
by practical digital computing systems. The quantization process aims at the selection of the
word lengths of the variables of an algorithm to respect a certain accuracy constraint while
optimizing the characteristics of the implementation (e.g., area, speed, power consump-
tion, etc.). This process has a deep impact in the subsequent design tasks and, as a result, in
the final produced system. Moreover, the quantization process is typically responsible of a
significant share of design time of embedded DSP systems.

Quantization is not an easy task and in some cases it is oversimplified in order to meet
the time-to-market constraints, leading to far from optimal results. However, in some other
cases such a simplification is not possible without seriously compromising the viability of
the system. As a result, an exhaustive quantization is carried out, implying the extensive use
of time-consuming techniques such as computer simulations. Therefore, improvements
in quantization error estimation techniques as well as novel methodologies able to handle
industrial size systems within a reasonable design time are of crucial importance. In
this special issue we encourage researchers to contribute with new techniques that allow
reducing the design time cost without sacrificing the application performance and the
overall system quality. Topics of interest include, but are not limited to:

• Automatic word-length optimization techniques

• Quantization noise estimation

• High-level computation of quantization effect on application performance

• Output noise constraint determination

• Quantization of complex DSP systems

• Novel hardware architectures for fixed-point/floating-point computation



• New arithmetic models: hybrid fixed-point/floating-point, and so forth
• Fixed-point versus floating-point systems
• Quantization of control systems
• Quantization for low power
• Quantization of custom floating-point algorithms
• Fixed-point/Floating-point filter design
• Combination with other design tasks: data-flow transformations, architectural map-

ping, floorplanning, routing, and so forth
• Reconfigurable devices: efficient use of logic fabric and DSP/RAM blocks, FPGA-

specific quantization techniques, dynamic precision systems, and so forth
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Many of the problems that one encounters in Engineering have already been solved by na-
ture. Having dealt with these problems for millions of years, the solutions that the natural
evolutionary processes have developed are, in most cases and by many criteria, far superior
to what we can achieve with our current engineering knowledge and methods. This is cer-
tainly true in the field of signal processing. As a case in point, bats use ultrasonic waves to
navigate, forage, locate, and hunt their prey. They do this with great success, a matter that is
crucial for their survival. Therefore, understanding how nature does what it has perfected
over such a long time, which solutions it has selected and which solutions it has discarded
will inspire Advances in Signal Processing research.

This special issue aims to provide a platform for reporting advances in the study of
biological signals and systems from a signal processing point of view. We invite authors
to submit original research papers as well as review articles that will enhance the research
efforts in (1) algorithms and technologies for the study and understanding of biological
signals and systems, (2) biologically inspired artificial signals and systems, and (3) their
applications. Suggested topics include, but are not limited to:

• Biological signal analysis methods
• Spectral estimation for biological signals
• Biological signal enhancement
• Biosonar, and other biological location and navigation systems
• Characterization, analysis, and interpretation of biological signals and echolocation

calls such as, but not limited to, those of bats and dolphins
• Biological target detection, identification, and tracking
• Biologically inspired signal processing algorithms
• Application areas such as, but not limited to, navigation, target detection, chemical

sensing, sensor networks, radar, cochlear, and so forth.
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All physical processes are nonstationary. When analyzing time series, it is well to remember
that nature can be amazingly complexed and that many of the theoretical constructs used
in stochastic process theory, for example, linearity, ergodicity, normality, and particularly
stationarity, are mathematical fairy tales. For example, there are, by virtue of the “big bang”
if nothing else, no stationary time series in the strict mathematical sense. Thus, while it is
necessary to know the theory of stationary processes, one should not adhere to it dogmati-
cally when analyzing data from physical sources, particularly when the observations span an
extended period. Nonstationary signals are appropriate models for signals arising in several
fields of applications including communications, speech and audio, mechanics, geophysics,
climatology, solar and space physics, optics, and biomedical engineering. Nonstationary
models account for possible time variations of statistical functions and/or spectral charac-
teristics of signals. Thus, they provide analysis tools more general than the classical Fourier
transform for finite-energy signals or the power spectrum for finite-power stationary sig-
nals.

Nonstationarity, being a “nonproperty”, has been analyzed from several different points
of view. Several approaches that generalize the classical Fourier transform analysis have been
considered, including time-frequency, time-scale, as well as wavelets analysis, fractional
Fourier transform, and linear canonical transform analysis. Approaches that generalize the
power-spectrum analysis include cyclostationary signal analysis, self-similar signal analysis,
multitaper spectral estimation, and evolutionary spectral analysis. In addition, techniques
such as adaptive system and signal analysis, empirical mode decomposition, and other data-
driven methods have been used with the purpose of modeling nonstationary phenomena.
The aim of this special issue is to address recent advances in the theory and methodology
for nonstationary signal analysis, compare different approaches, propose emerging or new
techniques, and explore new application fields. Overviews, theoretical results, and appli-
cations contributions are welcome. Topics of interest include, but are not limited to, the
following:

• Time-frequency and time-scale analysis
• Wavelets analysis



• Multitaper spectral estimation
• Fractional Fourier transform and linear canonical transform analysis
• Cyclostationary signal analysis
• Self-similar signal analysis
• Evolutionary spectral analysis
• Adaptive system and signal analysis
• Empirical mode decomposition and other data-driven methods
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When studying images formed by transmitted or reflected light or observed by the human
visual perception system, it is not rigorous to be constrained to the usual mathematical defi-
nition of linearity. This implies that the conventional addition “+” and scalar multiplication
“x” operations are not optimal for these types of images. The major reason is that the su-
perposition of such images does not obey the classical additive law. Therefore, although the
classical linear approach has played a central role in image processing, it is not necessarily
the best and even the right choice.

The general linear image processing (GLIP) framework has been introduced to over-
come these problems. Indeed, by using abstract linear algebra it is possible to develop en-
tirely new general linear operations (addition, scalar multiplication, convolution, etc.) in
order to describe how images are combined, amplified, and transformed. For example, spe-
cific derivatives and integrals can be introduced allowing gradients or Laplacians, filtering
and Fourier or wavelet transforms in the GLIP sense to be formulated. The GLIP framework
has been shown to be consistent with physical image models, namely, the reflectance and
transmittance image formation processes. The GLIP framework is also consistent with sev-
eral human visual perception laws and characteristics such as Weber’s and Fechner’s bright-
ness laws and the psychophysical contrast.

This special issue aims at presenting the recent theoretical and practical advances in
general linear image processing (GLIP). Original research articles as well as review articles
are welcome. Since image processing is a multidisciplinary field, potential authors from
various scientific communities including mathematics, physics, computer science, and en-
gineering are encouraged to submit their research work to this special issue in order to
promote a comprehensive forum. The guest editors seek to gather high-quality, original,
state-of-the-art, and unpublished research contributions. Topics of interest include (listed
by alphabetical order), but are not limited to:

• General linear image formation models
• Gray level or color image vector spaces or other general linear structures
• Human-vision-based general linear image processing
• Image quality evaluation using general linear models



• Logarithmic and homomorphic image processing
• Applications of general linear image processing
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Special Issue on

Emotion and Mental State
Recognition from Speech

CALL FOR PAPERS

As research in speech processing has matured, attention has shifted from linguistic-related
applications such as speech recognition towards paralinguistic speech processing problems,
in particular the recognition of speaker identity, language, emotion, gender, and age. De-
termination of emotion or mental state is a particularly challenging problem, in view of the
significant variability in its expression posed by linguistic, contextual, and speaker-specific
characteristics within speech.

Some of the key research problems addressed to date include isolating emotion-specific
information in the speech signal, extracting suitable features, forming reduced-dimension
feature sets, developing machine learning methods applicable to the task, reducing feature
variability due to speaker and linguistic content, comparing and evaluating diverse meth-
ods, robustness, and constructing suitable databases. Automatic detection of other types of
mental state, which share some characteristics with emotion, are also now being explored,
for example, depression, cognitive load, and “cognitive epistemic” states such as interest or
skepticism. Topics of interest in this special issue include, but are not limited to:

• Signal processing methods for acoustic feature extraction in emotion recognition
• Robustness issues in emotion classification, including speaker and speaker group nor-

malization and reduction of mismatch due to coding, noise, channel, and transmis-
sion effects

• Applications of prosodic and temporal feature modeling in emotion recognition
• Novel pattern recognition techniques for emotion recognition
• Automatic detection of depression or psychiatric disorders from speech
• Methods for measuring stress, emotion-related indicators, or cognitive load from

speech
• Studies relating speech production or perception to emotion and mental state recog-

nition
• Recognition of nonprototypical spontaneous and naturalistic emotion in speech
• New methods for multimodal emotion recognition, where nonverbal speech content

has a central role
• Emotional speech synthesis research with clear implications for emotion recognition



• Emerging research topics in recognition of emotion and mental state from speech
• Novel emotion recognition systems and applications
• Applications of emotion modeling to other related areas, for example, emotion toler-

ant automatic speech recognition and recognition of nonlinguistic vocalizations

Before submission authors should carefully read over the journal’s Author Guide-
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tive authors should submit an electronic copy of their complete manuscript through the
journal Manuscript Tracking System at http://mts.hindawi.com/ according to the following
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CALL FOR PAPERS

In the recent years, musical signal processing applications have greatly expanded the
palette of artistic expression by creating a myriad of new possibilities for music and
sound creation and manipulation, as well as music listening. Home recording studios
have greatly benefited, as virtually all of the tools needed for music production are now
available as inexpensive software. In addition to generating abstract “electronic” sounds,
modern synthesis techniques can convincingly simulate many wind, string and percussion
instruments, and work on the singing voice is generating promising results. Artificial
reverberation, pitch shifting, equalization, dynamic range compression, and other audio
signal processing techniques in turn have enabled specialized manipulation of recorded
and synthetic sounds for artistic as well as fixative purposes. Sophisticated compression,
noise canceling, equalization, and bass enhancement algorithms can provide noise-free,
high-quality audio for portable music players.

The ongoing pursuit for both creative and realistic sounds and processing nowadays
includes real-time sound synthesis and control, spatial sound, and realistic emulation of
analog and vintage effects devices and synthesizers, especially with strongly nonlinear and
time-varying behavior. The aim of this special issue is to present current research advances
in real-time musical signal processing applications. Prospective papers should be unpub-
lished, and present novel, fundamental research offering innovative contributions from a
methodological or an application perspective. The expected scope of manuscripts for this
special issue includes, but is not limited to:

• Sound synthesis techniques and synthesis control
• Musical instrument and singing voice synthesis
• Equalization and filtering, dynamic range compression, delay and distortion algo-

rithms
• Virtual analog and vintage audio effects
• Reverberation synthesis, measurement and perception
• Analysis of musical instrument sounds for real-time synthesis
• Performance gesture measurement, analysis and synthesis
• Active noise control in portable music players



• Microphone and loudspeaker arrays
• Bandwidth expansion and bass enhancement
• Music loudness estimation
• Synthesis and computer music languages
• Audio coding
• Hardware and software implementations
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This special issue of the EURASIP Journal of Advances in Signal Processing is intended to
present innovative signal processing ideas that can be readily reproduced mainly by other
researchers.

Reproducible research results become more and more an important issue as systems
under investigation are growing permanently in complexity, and it becomes thus almost
impossible to judge the accuracy of research results merely on the bare paper presentation.

The precise definition of reproducibility varies across disciplines, but it is often closely
related to the definitions of repeatability and replicability. In a recent encyclopedia of philos-
ophy of science, reproducibility is described as the repeatability of the process of establishing
a factor of the conditions under which the same fact can be observed. In natural science,
reproducibility is often related closely to the repeatability of experimental conditions and
results.

We devote this special issue particularly to research results in signal processing that can
be proven to be reproducible. In particular, we expect that the code and the companion data
in the paper will be available by the authors at submission time to be checked as part of the
review process. If the paper is accepted for publication, then the software must be provided
for downloads on the publisher’s webpage. Though source code is preferred, the authors
must prepare a working object code.

In order to facilitate reproducible results, we expect that all code is provided to repro-
duce the various tables and figures in the paper. Furthermore, we expect that the code is well
documented and a permanent email address as point of contact shall be provided possibly
also with a permanent webpage so that fellow researchers can refer to someone if they have
questions or simply report bugs they found. It would also be good to see additional testing
material that was used to evaluate the correctness of the code.

In particular we like to include the following fields of signal processing:

• Signal processing in communications

• Signal processing in audio, music and speech

• Signal processing in image and video signal processing in radar, sonar, and remote
sensing



• Signal processing for 3D environments
• Signal processing in emerging fields
• Multimedia signal processing

This special issue is open to all contributions. Authors are invited to submit their papers
addressing signal and image processing.
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CALL FOR PAPERS

This special issue focuses on intelligent networks of embedded systems for energy manage-
ment and efficiency in building automation. The application context ranges from private
homes, entire buildings, and industry up to communities or city districts. Demand- and
supply-side managements are essential applications for such networks, matching the local
energy demand with the energy gained from intermittent renewable resources and manag-
ing the energy and power exchange with the utility grid (where available).

Due to rising energy prices, the need to improve reliability of supply and reduce the
carbon footprint characterizes today’s challenges of worldwide electrical energy systems.
Building automation is a key component in approaching these challenges on building level
by creating applications of intelligent distributed systems based on embedded sensor, con-
trol, and actuator nodes. Such systems usually are highly distributed in order to be scalable
and heavily rely on networking between the nodes. Topics include, but are not limited to:

• Improving reliability of energy supply by intelligent automation systems
• Modelling and simulation of complex networked control systems
• Intelligent digital models as representatives of participants’ demands
• Management of distributed energy sources
• Enabling context awareness for avoiding unnecessary energy consumption
• Wired and wireless networks for energy management
• Interdisciplinary approaches to modelling intelligent perception and decision making
• Prediction and profiling of energy consumption
• Linking monitoring and simulation of energy
• Adaptive controls for sustainable buildings
• Energy management in urban e-mobility

Submissions to this special issue must represent original material that has been neither
submitted to, nor published in, any other journal. Extended versions of papers previously
published in conference proceedings, digests, or preprints may be eligible for consideration,
as long as the authors submit a detailed list of the extensions together with the submitted



version and the extensions comprise at least 25% of novel material over prior published
papers.
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Special Issue on

Video Analysis for Novel TV Services

CALL FOR PAPERS

The significant increase in the amount of digital video content (TV channels, in particu-
lar) and the diversification of broadcast possibilities and storage devices have recently given
rise to the emergence of many new services and novel TV program-consumption schemes.
These new services are basically aimed at making TV content available to users without
any constraint on location and/or time. The idea is also to present TV programs in differ-
ent ways in order to increase their audience, automatically creating summaries, building
novel browsing models, and allowing users to perform semantic queries. Examples of such
services are TVoD, interactive TV, Network PVR, catch-up TV, start-over, and many others.

In order to build on these services, highly time-consuming preprocessing steps of TV
content are required. TV content is generally available as continuous streams of audio-visual
frames. Useful TV programs and interprograms (like commercials, trailers) are concate-
nated and broadcasted without any precise and reliable flags that identify the boundaries
of useful segments and times of interest. Therefore, in order to be useful, TV streams have
to be macrosegmented and segments must be classified and mined. Programs need to be
described, structured, summarized, classified following their genre and theme, indexed,
stored, and retrieved. Events of interest also need to be detected in programs. Events may
concern, for instance, goals and important actions in soccer footage, and also each time a
specific person appears on screen.

On the other hand, making use of TV program content raises important IPR issues.
Efficient techniques for copy identification and also watermarking are, therefore, required
in order to trace the content.

The objective of this special issue is twofold. First, it aims at highlighting the need for
powerful and automatic audio and video content-based techniques in building novel TV
services. The second objective is to present the recent advances in the field.

Topics of interest include, but are not limited to:

• TV stream structuring
• Content-based audio/video analysis of TV content
• TV program classification
• Event detection in TV streams
• Search engines for TV streams



• Program summarization
• Thematic and semantic clustering of TV programs
• Human machine interfaces for browsing and retrieving TV content
• Metadata extraction and mining from TV content
• Duplicate video detection
• Video and audio fingerprinting/watermarking

Before submission authors should carefully read over the journal’s Author Guide-
lines, which are located at http://www.hindawi.com/journals/ivp/guidelines.html. Prospec-
tive authors should submit an electronic copy of their complete manuscripts through the
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Special Issue on

Security and Resilience for
Smart Devices and Applications

CALL FOR PAPERS

It is widely argued that the increased requirements on ubiquitous computing and network
access led us to the era of smart devices and wireless communications. The number of mo-
bile phones, PDAs, NFC, RFID, smart card tokens, and other computing and portable de-
vices requiring wireless network access has superseded that of wired ones.

Wireless communications and smart devices provide many benefits such as mobility,
portability and flexibility, increased productivity, and lower installation and maintenance
costs. At the same time futurists are speculating about a world of ubiquitous computing and
ambient intelligent, in which countless invisible sensors and actuators will communicate
with each other, imminently taking care of our needs and wishes.

Depending on their specific underlying operational characteristics and deployment
environment, these devices have specific platform, application, and communication
requirements, and they may be routinely used by millions of users and for a variety of ap-
plications. These applications include a myriad of deployment scenarios including WLAN
accessibility in order to check email and obtain access to the internet or other networks,
buildings and public transport networks, or even engaging into financial transactions with
banks or other individuals. As the technologies of next generation wireless networks and
smart devices are emerging, security has become a primary concern, in order to ensure
dependable, secure communications and services to the end user.

This special issue on security of next generation smart devices will present current
research focusing on security-related protocols and applications, secure architecture and
frameworks, along with new theories and methodologies for secure next generation wire-
less networks and respective smart devices. We will welcome contributions from the aca-
demic, industrial, research, and development communities that can demonstrate particular
advances into the aforementioned proposals and technologies.

Areas of interest for this special issue include, but not limited, the following topics:

• Smart devices: mobile phones, personal assistant devices (PDAs), radio frequency
identification devices (RFIDs), near-field-communication (NFC), portable comput-
ing devices, contact and contactless smart card, wireless sensor nodes (WSNs),
trusted platform modules (TPMs)



• Smart devices applications: biometrics, national ID and passports, health care, pay
TV, physical access control, Internet of things, public transport, mobile communica-
tions, new applications

• Smart devices networks: mobile ad hoc networks, wireless mesh networks, 3G/4G
mobile cellular systems, delay-tolerant networks, domestic networks, sensor net-
works, vehicular networks
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Multiple input multiple output (MIMO) is a key technology for future wireless commu-
nication systems. By exploiting the multidimensional properties of wireless channels cre-
ated by multiple transmit and receive antennas, MIMO systems can significantly increase
the channel capacity and link robustness of wireless communication and have been widely
adopted in many future wireless communication standards (e.g., WiMAX, 3GPP LTE, etc.).
Multiuser MIMO algorithms are recently being considered to enhance MIMO systems when
the number of users, or connections, is greater than one. Multiuser MIMO can be gener-
alized into two categories: MIMO broadcast channels and MIMO multiple access channels
for downlink and uplink situations, respectively. The achievable gains of multiuser MIMO
in wireless systems are yet to be demonstrated in practice. Nevertheless, these are fore-
cast to play a major role in the increase of spectral efficiency of future wireless networks.
A number of problems need to be addressed before multiuser MIMO becomes widely
adopted. Among these problems are interference mitigation and management, resource al-
location, the amount of feedback information for precoding and coordination, implemen-
tation and energy consumption issues, scalability, and coordination between access points
(APs) strategies. The idea of this special issue is to capture recent research contributions
and advances in multiuser MIMO systems and their applications to wireless networks. The
topics of interest include, but are not limited to:

• Modelling of multiuser MIMO channels
• Precoding techniques
• Detection algorithms
• Limited feedback strategies and channel state information codebook design
• Interference alignment algorithms
• Cooperative and relaying techniques
• Multicell processing or network MIMO
• Scheduling and resource allocation algorithms
• Capacity and performance analysis
• Iterative processing techniques
• Simulation tools and testbeds
• Standardization issues
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Advances in Multimedia is aimed at presenting comprehensive coverage of 
the field of multimedia. The journal covers research and developments in 
multimedia technology and applications, including compression, storage, 
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circuits, multimedia signal processing,  
and multimodality devices and systems. 
Types of multimedia signals involved 
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Manuscript Submission
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of the manuscript through the online 
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journal, enables immediate, worldwide, 
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interested readers. Accepted articles are released under the “Creative Commons 
Attribution License,” by which the author remains the copyright holder and 
permits the unrestricted use, distribution, and reproduction of the article in any 
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Publication Speed
We are committed to keeping the publication speed of the journal as fast as 
possible, while at the same time ensuring a thorough peer-reviewed process. In 
order to ensure the fastest possible publication speed following the acceptance of a 
manuscript, once an article is accepted we make the author’s version immediately 
available online. Then, in an average of 60 days, we publish the final edited version 
of the paper. Following an article-by-article schedule rather than an issue-by-issue 
schedule allows for a much faster publication speed, since articles are not delayed 
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Computational Intelligence and Neuroscience is a forum for the publication of 
research in the interdisciplinary field of neural computing, neural engineering, 
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Aims and Scope
The aim of the EURASIP Journal on Advances in Signal Processing is to highlight 
the theoretical and practical aspects of signal processing in new and emerging 
technologies. Application areas include (but are not limited to) communications, 
networking, sensors and actuators, radar and sonar, medical imaging, biomedical 
applications, remote sensing, consumer electronics, computer vision, pattern 
recognition, robotics, fiber optic sensing/transducers, industrial automation, 
transportation, stock market and financial analysis, seismography, and avionics.

Indexing/Abstracting
In order to provide the maximum exposure for all published articles, the EURASIP 
Journal on Advances in Signal Processing is covered by many leading abstracting 
and indexing databases. 

Manuscript Submission
Manuscripts are invited and should be submitted by one of the authors of 
the manuscript through the online Manuscript Tracking System located at 
http://mts.hindawi.com.

Open Access
EURASIP Journal on Advances in Signal Processing, as an open access journal, 
enables immediate, worldwide, barrier-free online access to the full text of published 
research articles for all interested readers. Accepted articles are released under the 
“Creative Commons Attribution License,” by which the author remains the copyright 
holder and permits the unrestricted use, distribution, and reproduction of the article 
in any medium, provided the original work is properly cited.
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We are committed to keeping the publication 
speed of the journal as fast as possible, while 
at the same time ensuring a thorough peer-
reviewed process. In order to ensure the fastest 
possible publication speed following the 
acceptance of a manuscript, once an article 
is accepted we make the author’s version 
immediately available online. Then, in an 
average of 60 days, we publish the final edited 
version of the paper. Following an article-by-
article schedule rather than an issue-by-issue 
schedule allows for a much faster publication 
speed, since articles are not delayed until an 
entire issue has been completed.
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Bioinformatics and  
Systems Biology

EURASIP Journal on

Aims and Scope

The overall aim of EURASIP Journal on Bioinformatics and Systems Biology is to 
publish research results related to signal processing and bioinformatics theories and 
techniques relevant to a wide area of applications into the core new disciplines of 
genomics, proteomics, and systems biology.

The journal is intended to offer a common platform for scientists from several areas 
including signal processing, bioinformatics, statistics, biology, and medicine, who are 
interested in the development of algorithmic, mathematical, statistical, modeling, 
simulation, data mining, and computational techniques, as demanded by various 
applications in genomics, proteomics, system biology, and more general in health 
and medicine.

Manuscript Submission

Manuscripts are invited and should be submitted by one of the authors of 
the manuscript through the online Manuscript Tracking System located at 
http://mts.hindawi.com.

Open Access

EURASIP Journal on Bioinformatics and Systems Biology, as an open access journal, 
enables immediate, worldwide, barrier-free online access to the full text of published 
research articles for all interested readers. Accepted articles are released under the 

“Creative Commons Attribution License,” by 
which the author remains the copyright holder 
and permits the unrestricted use, distribution, 
and reproduction of the article in any medium, 
provided the original work is properly cited.

Publication Speed

We are committed to keeping the publication 
speed of the journal as fast as possible, while 
at the same time ensuring a thorough peer-
reviewed process. In order to ensure the fastest 
possible publication speed following the 
acceptance of a manuscript, once an article 
is accepted we make the author’s version 
immediately available online. Then, in an average 
of 60 days, we publish the final edited version 
of the paper. Following an article-by-article 

schedule rather than an issue-by-issue schedule allows for a much faster publication 
speed, since articles are not delayed until an entire issue has been completed.

Editor-in-Chief
Ioan Tabus 
Finland

Associate Editors
Jaakko T. Astola 
Finland

Junior Barrera 
Brazil

Michael L. Bittner 
USA

Michael R. Brent 
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Yidong Chen 
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Romania
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USA
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Belgium

Edward R. Dougherty 
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Yufei Huang 
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France
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USA

Erchin Serpedin 
USA
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USA
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Embedded Systems
EURASIP Journal on

Aims and Scope
EURASIP Journal on Embedded Systems is a peer-reviewed open access journal 
that serves the large community of researchers and professional engineers 
who deal with the theory and practice of embedded systems, including 
complex homogeneous and heterogeneous embedded systems, specification 
languages and tools for embedded systems, modeling and verification 

techniques, hardware/software tradeoffs 
and codesign, new design flows, design 
methodologies and synthesis methods, 
platform-based design, component-based 
design, adaptation of signal processing 
algorithms to limited implementation 
resources, rapid prototyping, computing 
structures and architectures for complex 
embedded systems, real-time operating 
systems, methods and techniques for the 
design of low-power systems, interfacing 
with the real world, and novel application 
case studies and experiences.

Manuscript Submission
Manuscripts are invited and should 
be submitted by one of the authors of 

the manuscript through the online Manuscript Tracking System located at 
http://mts.hindawi.com.

Open Access
EURASIP Journal on Embedded Systems, as an open access journal, enables 
immediate, worldwide, barrier-free online access to the full text of published 
research articles for all interested readers. Accepted articles are released under 
the “Creative Commons Attribution License,” by which the author remains the 
copyright holder and permits the unrestricted use, distribution, and reproduction 
of the article in any medium, provided the original work is properly cited.

Publication Speed
We are committed to keeping the publication speed of the journal as fast as 
possible, while at the same time ensuring a thorough peer-review process. In 
order to ensure the fastest possible publication speed following the acceptance 
of a manuscript, once an article is accepted we make the author’s version 
immediately available online. Then, in an average of 60 days, we publish the 
final edited version of the paper. Following an article-by-article schedule rather 
than an issue-by-issue schedule allows for a much faster publication speed, since 
articles are not delayed until an entire issue has been completed.
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Aims and Scope
EURASIP Journal on Image and Video Processing is a peer-reviewed, open access 
journal, intended for researchers from both academia and industry, who are active in 
the multidisciplinary field of image and video processing. The scope of the journal 
covers all theoretical and practical aspects of the domain, from basic research to the 
development of applications.

Contributed articles on image and video processing may be focused on specific 
techniques, on diverse functionalities and services, within the context of various activity 
sectors (e.g., multimedia, medical, aerial, robotics, security, communications, and arts), 
or on employing diverse data formats.

Manuscript Submission
Manuscripts are invited and should be submitted by one of the authors via the online 
Manuscript Tracking System located at http://mts.hindawi.com.

Open Access
EURASIP Journal on Image and Video Processing, as an open access journal, enables 
immediate, worldwide, barrier-free online access to the full text of published research 
articles. Accepted articles are released under the “Creative Commons Attribution 
License,” which permits the unrestricted use, distribution, and reproduction of the 
article in any medium, provided the original work is properly cited.

Publication Speed
We are committed to keeping the publication 
speed of the journal as fast as possible, while at 
the same time ensuring a thorough peer-review 
process. In order to ensure the fastest possible 
publication speed following the acceptance of 
a manuscript, once an article is accepted we 
make the author’s version immediately available 
online. Then, in an average of 60 days, we publish 
the final edited version of the paper. Following 
an article-by-article schedule rather than an 
issue-by-issue schedule allows for a much faster 
publication speed, since articles are not delayed 
until an entire issue has been completed.

International Editorial Board
The journal has a distinguished Editorial Board 

with extensive academic qualifications, which ensures that the journal maintains high 
scientific standards and has broad international coverage.
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Aims and Scope
The overall goal of the EURASIP Journal on Information Security is to bring 
together researchers and practitioners dealing with the general field of information 
security with a particular emphasis on the use of signal processing tools to enable 
the security of digital contents. As such, it addresses any work whereby security 
primitives and multimedia signal processing are used together to ensure the secure 
access to the data. Enabling technologies include watermarking, data hiding, 
steganography and steganalysis, joint signal processing and encryption, perceptual 
hashing, identification, biometrics, fingerprinting, and digital forensics.

Manuscript Submission
Manuscripts are invited and should be submitted by one of the authors of 
the manuscript through the online Manuscript Tracking System located at 
http://mts.hindawi.com.

Open Access
EURASIP Journal on Information Security, as an open access journal, enables 
immediate, worldwide, barrier-free online access to the full text of published 
research articles for all interested readers. Accepted articles are released under 
the “Creative Commons Attribution License,” by which the author remains the 
copyright holder and permits the unrestricted use, distribution, and reproduction 
of the article in any medium, provided the original work is properly cited.

Publication Speed
We are committed to keeping the publication speed of the journal as fast as 
possible, while at the same time ensuring a thorough peer-review process. In 
order to ensure the fastest possible publication speed following the acceptance 

of a manuscript, once an article is accepted 
we make the author’s version immediately 
available online. Then, in an average of 60 
days, we publish the final edited version of the 
paper. Following an article-by-article schedule 
rather than an issue-by-issue schedule allows 
for a much faster publication speed, since 
articles are not delayed until an entire issue 
has been completed.

International Editorial Board
The journal has a distinguished Editorial 
Board with extensive academic qualifications, 
which ensures that the journal maintains 
high scientific standards and has broad 
international coverage.
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Aims and Scope

The overall aim of the EURASIP Journal on Wireless Communications 
and Networking is to bring together science and applications of wireless 

communications and networking 
technologies, with emphasis on signal 
processing techniques and tools. 
Subject areas include antenna systems 
and design, channel modeling and 
propagation, coding for wireless systems, 
multiuser and multiple access schemes, 
optical wireless communications, 
resource allocation over wireless 
networks, security, authentication, and 
cryptography for wireless networks, 
signal processing techniques and tools, 
software and cognitive radio, wireless 
traffic and routing, ultra-wideband 
systems, vehicular networks, wireless 
multimedia communication, wireless 
sensor networks, and wireless system 
architectures and applications.

Manuscript Submission

Manuscripts are invited and should be submitted by one of the authors of 
the manuscript through the online Manuscript Tracking System located at  
http://mts.hindawi.com.

Open Access

EURASIP Journal on Wireless Communications and Networking, as an open access 
journal, enables immediate, worldwide, barrier-free online access to the full text 
of published research articles for all interested readers. 

Publication Speed

We are committed to keeping the publication speed of the journal as fast as possible, 
while at the same time ensuring a thorough peer-review process. In order to ensure 
the fastest possible publication speed following the acceptance of a manuscript, 
once an article is accepted we make the author’s version immediately available 
online. Then, in an average of 60 days, we publish the final edited version of 
the paper. Following an article-by-article schedule rather than an issue-by-issue 
schedule allows for a much faster publication speed, since articles are not delayed 
until an entire issue has been completed.
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Aims and Scope
The overall aim of the International Journal of Antennas and Propagation is to 
explore emerging concepts and applications in antennas and propagation. The 
journal focuses on the physical link from antenna to antenna including antenna 

hardware and associated electronics, the 
nature and impact of propagation channels 
and measurement, prediction, and simulation 
methods for evaluating or designing antennas 
or the channel. The journal is directed at both 
practicing engineers and academic researchers 
and will highlight new ideas and challenges 
in antennas and propagation for both 
application development and basic research.

Manuscript Submission
Manuscripts are invited and should 
be submitted by one of the authors 
of the manuscript through the online 
Manuscript Tracking System located at 
http://mts.hindawi.com.

Open Access
International Journal of Antennas and Propagation, as an open access journal, 
enables immediate, worldwide, barrier-free online access to the full text of published 
research articles for all interested readers. Accepted articles are released under 
the “Creative Commons Attribution License,” by which the author remains the 
copyright holder and permits the unrestricted use, distribution, and reproduction 
of the article in any medium, provided the original work is properly cited.

Publication Speed
We are committed to keeping the publication speed of the journal as fast as possible, 
while at the same time ensuring a thorough peer-review process. In order to ensure 
the fastest possible publication speed following the acceptance of a manuscript, 
once an article is accepted we make the author’s version immediately available 
online. Then, in an average of 60 days, we publish the final edited version of the 
paper. Following an article-by-article schedule rather than an issue-by-issue 
schedule allows for a much faster publication speed, since articles are not delayed 
until an entire issue has been completed.

International Editorial Board
The journal has a distinguished Editorial Board with extensive academic 
qualifications, which ensures that the journal maintains high scientific standards 
and has broad international coverage.
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Aims and Scope
The overall goal of the International Journal of Biomedical Imaging is to promote the 
research and development of biomedical imaging by publishing high-quality research 
articles and reviews in this rapidly growing, interdisciplinary field.  Generally speaking, 
the scope of the journal covers data acquisition, image reconstruction, and image 

analysis, involving theories, methods, systems, 
and applications.

Indexing/Abstracting
In order to provide the maximum exposure for 
all published articles, International Journal of 
Biomedical Imaging is covered by many leading 
abstracting and indexing databases.

Manuscript Submission
Manuscripts are invited and should be submitted 
by one of the authors of the manuscript through 
the online Manuscript Tracking System located 
at http://mts.hindawi.com.

Open Access
International Journal of Biomedical Imaging, 
as an open access journal, enables immediate, 

worldwide, barrier-free online access to the full text of published research articles for 
all interested readers. Accepted articles are released under the “Creative Commons 
Attribution License,” by which the author remains the copyright holder and permits the 
unrestricted use, distribution, and reproduction of the article in any medium, provided 
the original work is properly cited.

Publication Speed
We are committed to keeping the publication speed of the journal as fast as possible, 
while at the same time ensuring a thorough peer-review process. In order to ensure the 
fastest possible publication speed following the acceptance of a manuscript, once an 
article is accepted we make the author’s version immediately available online. Then, 
in an average of 60 days, we publish the final edited version of the paper. Following an 
article-by-article schedule rather than an issue-by-issue schedule allows for a much faster 
publication speed, since articles are not delayed until an entire issue has been completed.

International Editorial Board
The journal has a distinguished Editorial Board with extensive academic qualifications, 
which ensures that the journal maintains high scientific standards and has broad 
international coverage.
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Aims and Scope
International Journal of Digital Multimedia Broadcasting aims to provide a high-
quality and timely forum for engineers, researchers, and educators whose interests 
are in digital multimedia broadcasting to learn recent developments, to share 
related challenges, to compare multistandards, and further to design new and 
improved systems.

Subject areas include, but are not limited to:
 Multimedia broadcasting overall system and standardization, multimedia 
signal compression, and coding for broadcasting
 Multimedia streaming and control, IPTV with broadcasting, multimedia 
content services, and digital rights management over broadcasting
 Modulation and demodulation
 Channel estimation and equalization
 VLSI design and system-on-chip implementation for multimedia 
broadcasting reception
 Cross-layer analysis and integration, single-chip solution, and power and 
spectral efficiency
 Antenna and propagation for multimedia transmission and reception
 Multistandards compatibility and multisystems interoperability
 Multibands frequency interface issues, spectrum management, and usage
 Filed-trials and testing analyses
 Quality of service and quality of experience in multimedia broadcasting

Open Access
International Journal of Digital Multimedia Broadcasting, as an open access 
journal, enables immediate, worldwide, barrier-free online access to the full text 

of published research articles, released under 
the “Creative Commons Attribution License.” 

Publication Speed
In order to ensure the fastest possible pub-
lication speed following the acceptance of a 
manuscript, once an article is accepted for 
publication, after a rigorous peer-review 
process, we make the author’s version immedi-
ately available online. Then, in an average of 60 
days, we publish the final edited version of the 
paper. Following an article-by-article schedule 
rather than an issue-by-issue schedule allows 
for a much faster publication speed, since 
articles are not delayed until an entire issue 
has been completed.
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Aims and Scope

The overall aim of the International Journal of Navigation and Observation 
is to explore emerging concepts and applications in navigation, positioning, 
earth observation, and related fields. The journal is directed at both practicing 
engineers as well as academic researchers. It will highlight new ideas and challenges 
in both application development and basic research, thus seeking to bridge the 
gap between innovation and practical implementation. Authors of manuscripts 
with novel contributions to the theory and/or the practice of navigation,  
positioning, and earth observation are encouraged to submit their contributions 
for consideration.

Manuscript Submission

Manuscripts are invited and should be submitted by one of the authors of 
the manuscript through the online Manuscript Tracking System located at 
http://mts.hindawi.com.

Open Access

International Journal of Navigation and Observation, as an open access 
journal, enables immediate, worldwide, barrier-free online access to the full  
text of published research articles for all interested readers. Accepted articles are 

released under the “Creative Commons 
Attribution License,” by which the author 
remains the copyright holder and permits 
the unrestricted use, distribution, and 
reproduction of the article in any medium, 
provided the original work is properly cited.

Publication Speed

We are committed to keeping the publication 
speed of the journal as fast as possible, while 
at the same time ensuring a thorough peer-
review process. In order to ensure the fastest 
possible publication speed following the 
acceptance of a manuscript, once an article 
is accepted we make the author’s version 
immediately available online. Then, in an 
average of 60 days, we publish the final edited 

version of the paper. Following an article-by-article schedule rather than an issue-
by-issue schedule allows for a much faster publication speed, since articles are not 
delayed until an entire issue has been completed.

h t t p : / / w w w . h i n d a w i . c o m / j o u r n a l s / i j n o /

International Journal of

Editor-in-Chief 
(Regular Issues Section)

Marco Luise 
Italy

Editor-in-Chief 
(Special Issues Section)

Fulvio Gini 
Italy

Associate Editors

Orhan Arikan 
Turkey

Paul Cross 
UK

Aleksandar Dogandzic 
USA

Gaspare Galati 
Italy

Marco Gianinetto 
Italy

Fredrik Gustafsson 
Sweden

Martin Hollreiser 
The Netherlands

Olivier Julien 
France

Gérard Lachapelle 
Canada

Abbas Mohammed 
Sweden

Daniele Mortari 
USA

Vito Pascazio 
Italy

Letizia Lo Presti 
Italy

Sandro M. Radicella 
Italy

J. Riba 
Spain

Hermann Rohling 
Germany

Daniel Roviras 
France

Marina Ruggieri 
Italy

Gonzalo Seco-Granados 
Spain

Patrizia Tavella 
Italy

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2010

 International Journal of

Navigation and 
Observation



Aims and Scope
The aim of the International Journal of Reconfigurable Computing is to serve the 
large community of researchers and professional engineers working on theoretical 
and practical aspects of reconfigurable computing. The journal seeks to promote the 
use of reconfigurable computing for research, education, and applications. Original 
full and short papers on all aspects of reconfigurable computing, from hardware 
architectures and devices to custom computers and high performance systems, are 
encouraged for submission.

All aspects of reconfigurable computing are considered. Since the entire field is very 
dynamic, areas of the interest include but are not limited to:

Models, methods, tools, and architectures for reconfigurable computing
Compilation, simulation, debugging, synthesis, verification, and test of 
reconfigurable systems
Field programmable gate arrays and other reconfigurable technologies
Self adaptation and dynamic reconfiguration
Evolvable hardware and adaptive computing
Algorithms implemented on reconfigurable hardware
Hardware/software codesign and cosimulation with reconfigurable hardware
High performance reconfigurable computing
Reconfigurable computing education

Open Access
International Journal of Reconfigurable Computing, as an open access journal, 
enables immediate, worldwide, barrier-free online access to the full text of published 
research articles, released under the “Creative Commons Attribution License.” 

Publication Speed
In order to ensure the fastest possible publication 
speed following the acceptance of a manuscript, 
once an article is accepted for publication, after 
a rigorous peer-review process, we make the 
author’s version immediately available online. 
Then, in an average of 60 days, we publish the 
final edited version of the paper. Following 
an article-by-article schedule rather than an 
issue-by-issue schedule allows for a much 
faster publication speed, since articles are not 
delayed until an entire issue has been completed. 
Manuscripts are invited and should be submitted 
at http://mts.hindawi.com
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Aims and Scope
The overall aim of the International Journal of Telemedicine and Applications 
is to bring together science and applications of medical practice and medical 
care at a distance as well as their supporting technologies such as computing, 
communications, and networking technologies with emphasis on telemedicine 
techniques and telemedicine applications. Telemedicine is an information 
technology that enables doctors to perform medical consultations, diagnoses, 
and treatments, as well as medical education, away from patients. International 
Journal of Telemedicine and Applications will highlight the continued growth 
and new challenges in telemedicine, applications, and their supporting 
technologies, for both application development and basic research.

Manuscript Submission
Manuscripts are invited and should be submitted by one of the authors 
of the manuscript through the online Manuscript Tracking System at 
http://mts.hindawi.com.

Open Access
International Journal of Telemedicine and Applications, as an open access 
journal, enables immediate, worldwide, barrier-free online access to the full 
text of published research articles for all interested readers. Accepted articles 
are released under the “Creative Commons Attribution License,” by which 
the author remains the copyright holder and permits the unrestricted use, 

distribution, and reproduction of the 
article in any medium, provided the 
original work is properly cited.

Publication Speed
We are committed to keeping the 
publication speed of the journal as fast as 
possible, while at the same time ensuring 
a thorough peer-review process. In order 
to ensure the fastest possible publication 
speed following the acceptance of a 
manuscript, once an article is accepted 
we make the author’s version immediately 
available online. Then, in an average of 60 
days, we publish the final edited version of 
the paper. Following an article-by-article 
schedule rather than an issue-by-issue 

schedule allows for a much faster publication speed, since articles are not delayed 
until an entire issue has been completed.
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Aims and Scope
Journal of Computer Systems, Networks, and Communications is dedicated to 
report the state-of-the-art research in the most important areas of information 
technology that are computer systems, networks, and communications.

Subject areas covered by the journal include (but are not limited to):

Cognitive, smart and software radios, computer and network software/storage
Computer architecture and telecommunications, digital signal processing, 
multimedia and DSL-based applications, information theory, information 
systems, integrated circuitry, and voice applications
Intelligent computer, network systems, Internet and web technologies, mobile 
and ubiquitous computing, network coding/cooperation, optical systems, 
communications and networking
PAN/LAN/MAN/WAN and high speed packet data access
Peer-to-peer, QoS and routing, and switching, satellite and mobile cellular 
communications, security, privacy and encryption
Sensor, ad-hoc and mesh networks, and vehicle-to-vehicle communications
Wireless communications and networking

Open Access
Journal of Computer Systems, Networks, and Communications, as an open  
access journal, enables immediate, worldwide, barrier-free online access to the 
full text of published research articles, released under the “Creative Commons 
Attribution License.”

Publication Speed
In order to ensure the fastest possible 
publication speed following the acceptance 
of a manuscript, once an article is accepted 
for publication, after a rigorous peer-review 
process, we make the author’s version 
immediately available online. Then, in an 
average of 60 days, we publish the final edited 
version of the paper. Following an article-by 
article schedule rather than an issue-by-issue 
schedule allows for a much faster publication 
speed, since articles are not delayed until an 
entire issue has been completed. Manuscripts 
are invited and should be submitted at 
http://mts.hindawi.com
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Aims and Scope

VLSI Design is a peer-reviewed, open access journal, which presents state-of-the-art 
papers in VLSI design, computer-aided design, design analysis, design implementation, 
simulation, and testing. Topics relating to both theory and applications are discussed. 
The journal’s scope also includes papers that address technical trends, pressing issues, 
and educational aspects in VLSI Design.

The journal provides a dynamic, high-quality, in-
ternational forum for original papers and tutorials 
by academic, industrial, and other scholarly con-
tributors in VLSI Design.

Indexing/Abstracting

In order to provide the maximum exposure for 
all published articles, VLSI Design is covered by 
many leading abstracting and indexing databases. 

Manuscript Submission

Manuscripts are invited and should be submitted 
by one of the authors of the manuscript through 
the online Manuscript Tracking System at 
http://mts.hindawi.com.

Open Access

VLSI Design, as an open access journal, enables immediate, worldwide, barrier-free 
online access to the full text of published research articles for all interested readers. 
Accepted articles are released under the “Creative Commons Attribution License,” 
by which the author remains the copyright holder and permits the unrestricted use,  
distribution, and reproduction of the article in any medium, provided the original 
work is properly cited.

Publication Speed

We are committed to keeping the publication speed of the journal as fast as possible, 
while at the same time ensuring a thorough peer-review process. In order to ensure 
the fastest possible publication speed following the acceptance of a manuscript, once 
an article is accepted we make the author’s version immediately available online. 
Then, in an average of 60 days, we publish the final edited version of the paper.  
Following an article-by-article schedule rather than an issue-by-issue schedule allows 
for a much faster publication speed, since articles are not delayed until an entire issue 
has been completed.
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