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Preface

This volume is part of the five-volume proceedings of the 19th International
Conference on Neural Information Processing (ICONIP 2012), which was held
in Doha, Qatar, during November 12–15, 2012. ICONIP is the annual conference
of the Asia Pacific Neural Network Assembly (APNNA). This series of confer-
ences has been held annually since 1994 and has become one of the premier
international conferences in the areas of neural networks.

Over the past few decades, the neural information processing community has
witnessed tremendous efforts and developments from all aspects of neural infor-
mation processing research. These include theoretical foundations, architectures
and network organizations, modeling and simulation, empirical study, as well
as a wide range of applications across different domains. Recent developments
in science and technology, including neuroscience, computer science, cognitive
science, nano-technologies, and engineering design, among others, have provided
significant new understandings and technological solutions to move neural in-
formation processing research toward the development of complex, large-scale,
and networked brain-like intelligent systems. This long-term goal can only be
achieved with continuous efforts from the community to seriously investigate
different issues of the neural information processing and related fields. To this
end, ICONIP 2012 provided a powerful platform for the community to share their
latest research results, to discuss critical future research directions, to stimulate
innovative research ideas, as well as to facilitate multidisciplinary collaborations
worldwide.

ICONIP 2012 received tremendous submissions authored by scholars coming
from 60 countries and regions across six continents. Based on a rigorous peer-
review process, where each submission was evaluated by at least two reviewers,
about 400 high-quality papers were selected for publication in the prestigious se-
ries of Lecture Notes in Computer Science. These papers cover all major topics
of theoretical research, empirical study, and applications of neural information
processing research. In addition to the contributed papers, the ICONIP 2012
technical program included 14 keynote and plenary speeches by Majid Ahmadi
(University of Windsor, Canada), Shun-ichi Amari (RIKEN Brain Science In-
stitute, Japan), Guanrong Chen (City University of Hong Kong, Hong Kong),
Leon Chua (University of California at Berkeley, USA), Robert Desimone (Mas-
sachusetts Institute of Technology, USA), Stephen Grossberg (Boston University,
USA), Michael I. Jordan (University of California at Berkeley, USA), Nikola
Kasabov (Auckland University of Technology, New Zealand), Juergen Kurths
(University of Potsdam, Germany), Erkki Oja (Aalto University, Finland), Mar-
ios M. Polycarpou (University of Cyprus, Cyprus), Leszek Rutkowski (Technical
University of Czestochowa, Poland), Ron Sun (Rensselaer Polytechnic Institute,
USA), and Jun Wang (Chinese University of Hong Kong, Hong Kong). The
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ICONIP technical program included two panels. One was on “Challenges and
Promises in Computational Intelligence” with panelists: Shun-ichi Amari, Leon
Chua, Robert Desimone, Stephen Grossberg and Michael I. Jordan; the other
one was on “How to Write Better Technical Papers for International Journals in
Computational Intelligence” with panelists: Derong Liu (University of Illinois of
Chicago, USA), Michel Verleysen (Université catholique de Louvain, Belgium),
Deliang Wang (Ohio State University, USA), and Xin Yao (University of Birm-
ingham, UK). The ICONIP 2012 technical program was enriched by 16 special
sessions and “The 5th International Workshop on Data Mining and Cybersecu-
rity.” We highly appreciate all the organizers of special sessions and workshop
for their tremendous efforts and strong support.

Our conference would not have been successful without the generous pa-
tronage of our sponsors. We are most grateful to our platinum sponsor: United
Development Company PSC (UDC); gold sponsors: Qatar Petrochemical Com-
pany, ExxonMobil and Qatar Petroleum; organizers/sponsors: Texas A&M Uni-
versity at Qatar and Asia Pacific Neural Network Assembly. We would also like
to express our sincere thanks to the IEEE Computational Intelligence Society,
International Neural Network Society, European Neural Network Society, and
Japanese Neural Network Society for technical sponsorship.

We would also like to sincerely thank Honorary Conference Chair Mark Wei-
chold, Honorary Chair of the Advisory Committee Shun-ichi Amari, the members
of the Advisory Committee, the APNNA Governing Board and past presidents
for their guidance, the Organizing Chairs Rudolph Lorentz and Khalid Qaraqe,
the members of the Organizing Committee, Special Sessions Chairs, Publication
Committee and Publicity Chairs, for all their great efforts and time in organiz-
ing such an event. We would also like to take this opportunity to express our
deepest gratitude to the members of the Program Committee and all reviewers
for their professional review of the papers. Their expertise guaranteed the high
quality of the technical program of the ICONIP 2012!

We would like to express our special thanks to Web manager Wenwen Shen
for her tremendous efforts in maintaining the conference website, the publica-
tion team including Gang Bao, Huanqiong Chen, Ling Chen, Dai Yu, Xing He,
Junjian Huang, Chaobei Li, Cheng Lian, Jiangtao Qi, Wenwen Shen, Shiping
Wen, Ailong Wu, Jian Xiao, Wei Yao, and Wei Zhang for spending much time
to check the accepted papers, and the logistics team including Hala El-Dakak,
Rob Hinton, Geeta Megchiani, Carol Nader, and Susan Rozario for their strong
support in many aspects of the local logistics.

Furthermore, we would also like to thank Springer for publishing the pro-
ceedings in the prestigious series of Lecture Notes in Computer Science. We
would, moreover, like to express our heartfelt appreciation to the keynote, ple-
nary, panel, and invited speakers for their vision and discussions on the latest



Preface VII

research developments in the field as well as critical future research directions,
opportunities, and challenges. Finally, we would like to thank all the speakers,
authors, and participants for their great contribution and support that made
ICONIP 2012 a huge success.

November 2012 Tingwen Huang
Zhigang Zeng
Chuandong Li

Chi Sing Leung
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Mohammad Ashraf, Girija Chetty, Dat Tran, and
Dharmendra Sharma

Data Discretization Using the Extreme Learning Machine Neural
Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281
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