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Preface

The 1st International Symposium on “Brain, Vision & Artificial Intelligence”
(BVAI, Naples, Italy, October 19-21, 2005) was a multidisciplinary symposium
aimed at gathering scientists involved in study of the Brain, Vision and Intelli-
gence, from both the natural and artificial points of view. The underlying idea
was that to advance in each of the above research topics, integration with and
attention to others is necessary. The overall rationale of the BVAI symposium
was based on a multidisciplinary approach of biophysics and neurobiology, visual
and cognitive sciences and cybernetics, dealing with the interactions of natural
and artificial systems.

BVAI was conceived and organized by a group of researchers — active in
the BVAI topics — of the Institute of Cybernetics “E. Caianiello” of the Italian
National Research Council, Pozzuoli, Naples (ICIB-CNR), with the support of
the Italian Institute far Philosophical Studies (IISF), and the help of the Macro-
scopic Quantum Coherence and Computing Association (MQC2). BVAI was
sponsored by the EBSA (European Biophysics’ Societies’ Association) which in
particular provided travel grants for deserving young participants from outside
Italy. The symposium was held under the auspices of the AI*IA (Italian Associ-
ation of Artificial Intelligence), GIRPR (Italian Group of Researchers in Pattern
Recognition), SIBPA (Italian Society of Pure and Applied Biophysics) and SINS
(Ttalian Society for Neurosciences). BVAI addressed the following main topics
and subtopics:

Brain Basics: neuroanatomy and physiology; development, plasticity and learn-
ing; synaptic, neuronic and neural network modelling.

Natural Vision: visual neurosciences; mechanisms and model systems, visual
perception, visual cognition.

Artificial Vision: shape perception, shape analysis and recognition, shape un-
derstanding.

Artificial Intelligence: hybrid intelligent systems, agents, cognitive models.

The scientific program included the participation of six invited speakers,
selected among international leading scientists in the above mentioned fields:
Igor Aleksander, Imperial College, UK; Dana Ballard, University of Rochester,
USA; Cristiano Castelfranchl Institute of Cognitive Sciences and Technologies
— CNR, Italy; Péter Erdi, Kalamazoo College, USA; Kevan A.C. Martin, Insti-
tute of Neuroinformatics, ETH/UNIZ, Switzerland; and Enrica Strettoi, Insti-
tute of Neurosciences — CNR, Italy. Furthermore, the program included about
50 contributions from worldwide participants, presented in plenary sessions. The
peer-reviewing process for the papers was performed by the members of the
Scientific Committee of the symposium, including distinguished persons of the



VI Preface

scientific community, together with a number of additional reviewers, appointed
by the Scientific Commitee members. The accepted contributions were selected
among more than 80 papers submitted to BVAL

We believe that the papers in this volume and the discussions during the
symposium will provide new insights and constructive thoughts. In particular
we are confident that young researchers will usefully benefit in their work from
their attendance at the symposium and from reading these contributions. We
hope that we made BVAI an enjoyable event both from the scientific point of
view and through the social activities that are also a way to provide new research
stimuli in a more relaxed atmosphere.

We would like to thank the contributors who responded to the Call for Pa-
pers in a very positive way, the invited speakers, the members of the Scientific
Commitee as well as the additional reviewers and, of course, all the partici-
pants. A grateful acknowledgement is due to EBSA, to the Regione Campania,
to IISF, and to ICIB-CNR for their financial contribution that helped us to make
BVAI successful. Finally, we would warmly aknowledge the symposium’s Steer-
ing Committee and the Scientific Secretariat members: without their advice and
constant support, BVAI could not have been realized. A special thanks goes to
the symposium’s Local Committee and Secretariat members for their precious
work.

August 2005 Massimo De Gregorio and Vito Di Maio
Maria Frucci and Carlo Musio
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Abstract. Computational modeling by integrating compartmental neural tech-
nique and detailed kinetic description of pharmacological modulation of trans-
mitter - receptor interaction is offered as a method to test the electrophysiological
and behavioral effects of putative drugs. Even more, an inverse method is sug-
gested as a method for controlling a neural system to realize a prescribed tem-
poral pattern. Generation and pharamcological modulation of theta rhytm related
to anxiety is analyzed. Integrative modeling might help to find positive allosteric
modulators of GABAA «; subunits as potential candidates for being selective
anxyolitics.

Systems Biology is an emergent movement to combine system level description
with microscopic details. It might be interpreted as the renaissance of cybernetics [3]
and of system theory [4], materialized in the works of Robert Rosen [5]. (For an ex-
cellent review on applying the system theoretical tradition to the new systems biology

see [6]).

To have a system-level understanding of biological systems [1,2] we should get

information from five key features:

— function,

— architecture,
— dynamics,
— control,

— design.
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