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2ND INTERNATIONAL WORKSHOP ON NONLINEAR DYNAMICS AND SYNCHRONIZATION (INDS’09)

Message from the Chair

On behalf of the organization committee we welcome you to the Second International Workshop on Nonlinear Dynamics and
Synchronization (INDS’09) located at the Alpen-Adria University Klagenfurt in the beautiful small town Klagenfurt. INDS’09
brings together researchers, developers and practitioners from different horizons, with the main aim to establish a platform
for discussing the latest advances in both theory and applications of nonlinear dynamics and synchronization. INDS is an
interdisciplinary workshop and serve as a forum to present current and future works as well as to exchange research ideas
pertaining to various aspects in this exciting and challenging field.

With great pleasure I can inform you that we have received a substantial number of high-quality contributions and we thank
all authors for their overwhelming response. The best papers were selected through a thorough review process and we have an
acceptance rate of below 40 percent. In addition to the key notes and paper presentations, INDS’09 also features poster and
demo sessions. It is further worth a mentioning that the proceedings of INDS’09 will be published in IEEE Xplore.

Similarly to last year (i.e. INDS’08) Once again, we could win four international renowned experts to present exceptionally
interesting insights and ideas in nonlinear dynamics and synchronization in keynotes and invited talks. We thank them for their
availability and precious time: Leon O. Chua, Tamds Roska, Martin Hasler, and Kestutis Pyragas.

We also thank all our reviewers for their efforts to ensure the high standard of this workshop’s contributions. Additionally, our
thanks are directed to both the local organization committee (especially the staff of the Institute for Smart System Technologies)
and to the program and organization chairs for their distinguished work and their efforts to make this second edition of INDS
a great success. We do hope that all participants will enjoy two interesting and stimulating workshop days and the stay in our
beautiful city Klagenfurt.

From this year we plan to organize this interdisciplinary workshop every two-years. Thus, this is also an invitation to join and
actively participate in INDS’2011. We further advertise the possibility to submit either an extended paper version or a fully
new paper to the post-conference publication, that is a Special Issue of the ISAST Transactions on Computers and Intelligent
Systems; special issue Title: Selected Topics in Nonlinear Dynamics and Synchronization. The deadlines and guidelines will be
posted on the workshop’s website (http://inds09.uni-klu.ac.at) in due time. After undergoing a thorough further review process
selected papers will be published in this special issue to appear end of 2009.

Kyandoghere Kyamakya
General Chair, INDS’09
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Keynotes

We could win international experts from various fields of non-linear dynamics and synchronization to fascinate us with their
exciting keynote speeches and invited talks. The speaker’s biographies and a short abstract of their planned talks are presented
on the next pages.

Prof. Leon O. Chua, University of California, Berkeley, USA

Leon O. Chua received the MSEE from Massachusetts Institute of Technology in 1961, and the Ph.D. from
University of Illinois, Urban-Champaign in 1964. After that he was Assistant and Associate Professor at
Purdue University until 1970. He became a Professor of Electrical Engineering and Computer Sciences
at University of California at Berkeley since 1971.

Dr. Chua is known internationally as a pioneer in 3 major research areas, namely, neural networks, chaos
and nonlinear circuits. His word in these areas has been recognized internationally through numerous
major awards, including 11 honorary doctorates from major universities in Europe and Japan, and 7 USA
patents. He was elected Fellow of IEEE in 1974, a foreign member of the European Academy of Sciences
(Academia Europea) in 1997, and a foreign member of the Hungarian Academy of Sciences in 2007. He
was honored with many major IEEE prizes, including the IEEE Browder J. Thompson Memorial Prize
Award in 1972, the IEEE W. R. G. Baker Prize Award in 1978, the Frederick Emmons Award in 1974, twice winner of the
IEEE M.E. Van Valkenburg Award (1995 and 1998). He is also a recipient of the top 15 most cited authors award in 2002
from all fields of engineering published during the 10-year period 1999 to 2001, from the Current Contents (ISI) database, the
IEEE Neural Networks Pioneer Award in 2000, the IEEE Gustav Kirchhoff Award in 2005, and the IEEE Vitold Belevitch
Award in 2007.

Dr. Chua has authored more than 500 papers and 8 books. He is widely recognized as the father of nonlinear circuit theory
and cellular neural networks (CNN). Dr. Chua also invented a five-element electronic circuit for generating chaotic signals.
Known internationally as the Chua Circuit, it is used by many researchers to design secure communication systems based on
chaos and has become a standard paradigm for teaching chaos in textbooks on nonlinear dynamics.

Keynote: Memristors: 38 Years Later

On the May 1 2008 issue of Nature, scientists from the Hewlett-Packard Company unveiled a nano-scale device called the
memristor, a hypothetical circuit element postulated in 1971. This Nature paper has generated unprecedented worldwide
interests because, among many applications, memristors can be used as super-dense non-volatile memories for building
instant turn-on computers. Even more exiting is the recent suggestion from many brain-research scientists that the memristor’s
continuous (analog) memory can be used to build ultra-small brain-like learning machines with nano-scale memristive
synapses having a density of more than 50,000 synapses per neuron on a single chip. This lecture will provide an introduction
to memristors and its potential applications, along with some historical and philosophical perspectives.

The circuit-theoretic foundation of the memristor, and its generalizations to a lossless memory capacitor, and a lossless
memory inductor, will be presented along with the devices’ constitutive relations. Their identifying fingerprints consist of
a pinched hysteresis loop when plotted in the voltage-vs.-current plane, flux-vs.-integrated-charge plane, and charge-vs.-
integrated-flux plane, respectively. All three devices are nonlinear and their underlying physical mechanisms are expected to
dominate and manifest their memory character as the device size scales below 20 nanometers, when electrons and ions are
coupled strongly under intense electric and/or magnetic fields. While all three devices are ideal candidates for non-volatile
nano memories, the long-term significance lies in their enabling potentials for designing intelligent nano machines, with
learning and adaptive capabilities. Even more fundamental is their memristive nonlinear dynamics, which underpins the
biological basis of life itself, where ion channels, with their complex biochemical synaptic dynamics, are essentially memristors.
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Prof. Tamas Roska, Pdzmdny P. Catholic University, Hungary

Tamas Roska received the Diploma in electrical engineering from the Technical University of Budapest
in 1964 and the Ph.D. and D.Sc. degrees in Hungary in 1973 and 1982, respectively. He is the Fellow
of the IEEE and elected member of four Academies of Sciences in Europe. Since 1964 he has held
various research positions, since 1982 he has been with the Computer and Automation Research Institute
of the Hungarian Academy of Sciences where he is presently head of the Analogic and Neural Computing
Research Laboratory and the Chairman of the Scientific Council. He is also a Professor and had been a
founder Dean of the Faculty of Information Technology at the Pdzmany P. Catholic University, Budapest.
Professor Roska has taught several courses, presently, he is teaching graduate courses on “Nonlinear
Dynamics and Emergent Computations” and “Cellular Wave Computers and Visual Microprocessors”.
Since many years he is directing a Multidisciplinary Doctoral School. In 1974 and since 1989 in each
year, he has been a Visiting Scholar at the University of California at Berkeley.

His research interests: cellular wave computing, info-bionics, cellular neural networks, nonlinear circuit and systems, neural
electronic circuits, and analogic spatial-temporal supercomputing and computational complexity. He has published more than
hundred research papers and four books (partly as a co-author). His seminal paper on the CNN Universal Machine, co-authored
by L. O. Chua, has received close to 500 citations, and five of his papers published in 1992 and 1993 has been among the
most cited papers of the IEEE Transactions I and II in the last 15 years. Altogether, he has more than 2000 citations.

Dr. Roska is a co-inventor of the CNN Universal Machine (with Leon O. Chua) and the analogic CNN Bionic Eye (with
Frank S. Werblin and Leon O.Chua), US patents of UC Berkeley. During the last 15 years he has received two NSF grants,
four ONR grants, two EU Grants and several Hungarian Grants. He has been a founding member of two spin/off companies,
one in Berkeley and one in Budapest.

In 2002 and 2003 he had been serving as Editor-in-Chief of the IEEE Transactions on Circuits and Systems He is a member
of the Editorial Board of the International Journal of Circuit Theory and Applications, the International Journal on Bifurcation
and Chaos, the Journal of the Franklin Institute, and the Neural Processing Letters. He has been a founding Chair of the
Technical Committee on Cellular Neural Networks and Array Computing in the IEEE Circuits and Systems Society. He
received the IEEE Third Millenium Medal and the IEEE Circuits and Systems Society’s Golden Jubilee Award. He has been
awarded a “doctor honoris causa” from the University of Veszprém. For 4 years, in Hungary, he had been the advisory
Chair of the National R&D Program on Information and Communication Technology, and since 2005 he is serving in the
Advisory Committee of the EU Commissioner (Minister) in the Commission of Information Society and Media Technologies
in Brussels.

Dr. Roska received in Hungary the Széchenyi Prize, the Szentgyorgyi Prize and the D. Gabor Prize, the Grand Prize of the
”Pro Renovanda Cultura Hingariae”, and the 2002 Bolyai Prize, given biannually to one Hungarian Scientist. Dr. Roska is a
member of the Hungarian Academy of Sciences, the Academia Europaea, the European Academy of Arts and Sciences, the
St. Steven Academy, and a Fellow of the IEEE.

Keynote: Implementing and use of spatio-temporal nonlinear dynamics on Cellular Wave Computers via Kilo-processor
chips

Cellular Wave Computers operate on spatially discrete 1-, 2-, or 3-dimensional image flows, or signal arrays, and the main
instructions are defined via mainly locally connected dynamic cell arrays. The instructions are typically, not exclisively,,
defined aslo as Partial Differential Difference Equations, implemented by the local interconnection patterns acting between
the dynamic cells. These cells also contain local analog and logic memories as well as the communication and control units.
Local logic operators, fully parallel are also part of the architecture.

Nowadays there are chips with 25, 000 cell processors with fully stored programmable instructions as well as many kilo-
processor chips can implement the spatial-temporal algorithms, including FPGAs and GPUs.

After a brief review of the architecture and typical physical implementations, two new applications, the bio-relevance, the
combined algorithmic and physical signal combinations and a 3D chaotic dynamics will be shown, applying Chua’s circuits
in the cell processors in the latter case.

The role of the dynamic input will be described as the major new direction in spatial-temporal nonlinear computing.
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Prof. Martin Hasler, Ecole Polytechnique Fédérale de Lausanne (EPFL), Switzerland

Martin Hasler received the Diploma in 1969 and the PhD degree in 1973 from the Swiss Federal Institute
of Technology, Zurich, both in physics. He continued research in mathematical physics at Bedford College,
University of London, from 1973 to 1974. At the end of 1974 he joined the Circuits and Systems group of
the Swiss Federal Institute of Technology Lausanne (EPFL), where he is at present full professor. In 2002,
he was acting Dean of the newly created School of Computer and Communication Sciences of EPFL.
His current research interests are centered in nonlinear dynamics and information processing, both in
engineering and in biological systems. In particular, he is interested in the engineering applications of
complicated nonlinear dynamics, especially chaos. This also includes the modeling and identification of
nonlinear circuits and systems. Recently, he is concentrating his research effort on the qualitative behavior
and modeling of complex dynamical networks, be they of biological or technical nature. The study of
synchronization phenomena is part of this effort.

He is a Fellow of the IEEE. He was Associate Editor and then Editor-in-Chief of the IEEE Transactions on Circuits and
Systems. He was member of the Board of Governors and Vice-President for Technical Activities of the IEEE CAS Society.
He was a member of the Scientific Council of the Swiss National Science Foundation.

Keynote: On blinking (stochastically switched) dynamical systems

It is expected that stochastically switched dynamical systems behave like the corresponding averaged systems if the switching
is fast enough. We make this statement more precise and rigorous. If no more assumptions about the averaged and the
blinking system are made, then the solutions of the blinking system follow the solutions of the averaged system only for a
finite time interval. If the averaged system has a unique attractor, then the solutions of the blinking system get with high
probability close to the attractor. If, in addition, the attractor is an invariant set of the blinking system, then almost all
solutions of the blinking system converge to the attractor of the averaged system. In case of multiple attractors, corresponding
results are also formulated and bounds on probabilities and speed of convergence are given.
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Prof. Kestutis Pyragas, Semiconductor Physics Insti Lith

Kestutis Pyragas received the M.S. and PhD degrees in theoretical physics from Vilnius University in 1974
and 1979, respectively. He is currently the head of the laboratory of the Theory of Solid State Physics at
the Insitute of Semiconductor Physics and Professor of theoretical physics at Vilnius University.

From 1992 to 1994, he was an Alexander von Humboldt Fellow first at the Institut fuer Theoretische
Physik Technische Universitaet Berlin, then at the University of Tuebingen and later on at the University
of Bayreuth. He was Professor of Physics at Vilnius Pedagogical University from 1997 to 2008. His
research interests include nonlinear dynamics and chaos with application to biological systems as well
as control and synchronization of chaotic systems. He is known as an inventor of the “delayed feedback
control method” alternatively referred to as the “Pyragas method”. He is authored and coauthored more
than 100 scientific works. One of his papers devoted to the delayed feedback control method is cited in
the literature over 1300 times.

Prof. Pyragas is a member of editorial boards of four scientific journals: “Chaos & Complexity Letters, International Journal of
Dynamical Systems Research” , “International Review of Phyics (IREPHY)” , ”Nonlinear Phenomena in Complex Systems, An
Interdisciplinary Journal” and “Nonlinear Analysis Modeling and Control”. He is the board member of the International Physics
and Control Society (IPACS). In 1999 he received Lithuanian republic award for Theoretical and experimental investigations
in the field of dynamical chaos and in 2006 awarded via Saint Christopher statuette for scientific achievments the award is
annually delivered to most merit citizens of Vilnius.

Keynote:Control and synchronization of dynamical systems via a time-delay feedback

Some methods in the field of chaos control and synchronization involve a time-delay feedback in order to stabilize certain
unstable manifolds embedded in chaotic attractors. Here we discuss two problems with the time-delay feedback, namely, the
delayed feedback control algorithm that aims to stabilize unstable periodic orbits of chaotic systems and the anticipating
synchronization algorithm, which enables a real-time forecasting of chaotic states.
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