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Preface

BICS 2012—the 5th International Conference on Brain-Inspired Cognitive
Systems—was held in Shenyang, China, as a sequel of BICS 2004 (Stirling, Scot-
land, UK), BICS 2006 (Lesvos, Greece), BICS 2008 (Sao Luis, Brazil), and BICS
2010 (Madrid, Spain). BICS has now become a well-established conference series
on brain-inspired cognitive systems around the world, with growing popularity
and increasing quality. As the biggest city in northeastern China, Shenyang is
now an important political, industrial, and cultural center, and serves as the
transportation and commercial hub of northeastern China. All participants of
BICS 2012 had a technically rewarding experience as well as memorable experi-
ences in this great city.

This book constitutes the proceedings of BICS 2012. The conference aimsed
to provide a high-level international forum for scientists, engineers, and educators
to present the state of the art of brain-inspired cognitive systems research and
applications in diverse fields. The conference featured plenary lectures given by
world-renowned scholars, regular sessions with broad coverage, and some special
sessions focusing on popular and timely topics.

The conference received a total of 116 submissions from more than 200 au-
thors in 19 countries and regions across four continents. Based on rigorous re-
views by the Program Committee members and reviewers, 46 high-quality papers
were selected for publication in the conference proceedings. We would like to ex-
press our sincere gratitude to all reviewers of BICS 2012 for the time and effort
they generously gave to the conference. We are very grateful to the Institute of
Automation of the Chinese Academy of Sciences, the University of Stirling, the
Chinese University of Hong Kong, the University of Illinois at Chicago, and the
National Natural Science Foundation of China for their financial support. We
would also like to thank the publisher, Springer, for cooperation in publishing the
proceedings in the prestigious series of Lecture Notes in Artificial Intelligence.

Huaguang Zhang
Amir Hussain

Derong Liu
Zhanshan Wang
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Jordi Soléi Casals, Spain
Goutam Chakraborty, Japan
Zengqiang Chen, China
Mohamed Chetouani, France
Damien Coyle, UK



BICS 2012 Organization IX

Jim Crutchfield, USA
Vassilis Cutsuridis, UK
Keshav Dahal, UK
Rodney Douglas, Switzerland
Peter Erdi, USA
Anna Esposito, Italy
Marcos Faundez-Zanuy, Spain
Simone Fiori, Italy
Hiroshi Fujii, Japan
Takeshi Furuhashi, Japan
Carlos Gonzalez, Spain
Claudius Gros, Germany
Stephen Grossberg, USA
Kevin Gurney, UK
Hani Hagras, UK
Pentti Haikonen, Finland
Stephen Hanson, USA
Derek Harter, USA
Haibo He, USA
Emilio Del Moral Hernandez, Brazil
Dewen Hu, China
Giacomo Indiveri, Switzerland
Marwan Jabri, USA
João Bertini Jr., Brazil
Li-Wei Ko, Taiwan
Hongliang Li, China
Kang Li, UK
Xuelong Li, UK
Yuanqing Li, China
Hualou Liang, USA
Xiaoming Liang, Brazil
Ju Liu, China
Shulan Lu, USA
Shuxian Lun, China
Jianhua Ma, Japan
Tiedong Ma, China
William Marslen-Wilson, UK
Eduardo Massad, Brazil
Xiangping Meng, China
Vincent C. Müller, Greece
Tadahiko Murata, Japan
Jay Myung, USA
Takashi Omori, Japan
Leonid Perlovsky, USA
Francesco Piazza, Italy
Jose Principe, USA

Marko Puljic, USA
Marcos Quiles, Brazil
Nicla Rossini, Italy
Raza Samar, Pakistan
Jurgen Schmidhuber, Germany
Björn Schuller, Germany
Anil Seth, UK
Shihab Shamma, USA
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