
IEEE TRANSACTIONS ON NEURAL NETWORKS
IEEE TRANSACTIONS ON NEURAL NETWORKS is published by the IEEE Computational Intelligence Society. Members may subscribe to this TRANSACTIONS for $56.00 per year. IEEE
student members may subscribe for $28.00 per year. Nonmembers may subscribe for $1,410.00. For additional subscription information visit http://www.ieee.org/nns/pubs. For informa-
tion on receiving this TRANSACTIONS, write to the IEEE Service Center at the address below. Member copies of Transactions/Journals are for personal use only. For more information
about this TRANSACTIONS see http://www.ieee-cis/org/pubs/tnn.

Editor-in-Chief
MARIOS M. POLYCARPOU

Department of Electrical Computer Engineering
University of Cyprus
75 kallipoleos Street

Nicosia, CY-1678, Cyprus
Tel. +357 22892274
Fax: +357 22892260

Email: ieeetnn@ucy.ac.cy

Associate Editors

ANGELO ALESSANDRI
University of Genoa, Italy

CESARE ALIPPI
Politecnico di Milano, Italy

MONICA BIANCHINI
Universita di Siena, Italy

ADRIAN G. BORS
University of York, U.K.

MARTIN BOUCHARD
University of Ottawa, Canada

JINDE CAO
Southeast University, China

KE CHEN
University of Manchester, U.K.

SHENG CHEN
University of Southampton, U.K.

FAHMIDA CHOWDHURY
National Science Foundation, USA

BHASKAR DASGUPTA
University of Illinois at Chicago

MING DONG
Wayne State Univ.

RENE DOURSAT
CNRS, France

DENIZ ERDOGMUS
Oregon Health & Science Univ.

PABLO A. ESTEVEZ
University of Chile, Chile

SILVIA FERRARI
Duke University

MAURO FORTI
Universita di Siena, Italy

MARK GIROLAMI
University of Glasgow, U.K.

BARBARA HAMMER
Clausthal Univ. of Tech., Germany

AKIRA HIROSE
University of Tokyo, Japan

ZENG-GUANG HOU
The Chinese Acad. Sci., China

AMIR HUSSAIN
University of Stirling, U.K.

GIACOMO INDIVERI
ETH Zurich, Switzerland

YAOCHU JIN
Honda Research Inst., Germany

IRWIN KING
Chinese University of Hong Kong

STEFANOS KOLLIAS
National Techn. Univ. Athens, Greece

ROBERT KOZMA
University of Memphis

VERA KURKOVA
Academy of Sci. of the Czech Rep.

JAMES KWOK
The Hong Kong Univ. of Sc. & Tech.

ARISTIDIS LIKAS
University of Ioannina, Greece

CHIH-JEN LIN
National Taiwan Univ., Taiwan

BERNABE LINARES-BARRANCO
Inst. Microelectronica Sevilla, Spain

DERONG LIU
University of Illinois, Chicago

DANILO P. MANDIC
Imperial College London, U.K.

STANISLAW OSOWSKI
Warsaw Univ. Technology, Poland

LEONID PERLOVSKY
Harvard Univ., Cambridge, USA

MARK D. PLUMBLEY
Queen Mary Univ. of London, U.K.

JAGATH RAJAPAKSE
Nanyang Techn. Univ., Singapore

GEORGE A. ROVITHAKIS
University of Thessaloniki, Greece

MARCELLO SANGUINETI
University of Genoa, Italy

JURGEN SCHMIDHUBER
IDSIA, Lugano, Switzerland

KATE SMITH-MILES
Monash Univ., Australia

ALESSANDRO SPERDUTI
University of Padova, Italy

DIPTI SRINIVASAN
National University of Singapore

FUCHUN SUN
Tsinghua University, China

JOHAN SUYKENS
Katholieke Univ. Leuven, Belgium

SERGIOS THEODORIDIS
University of Athens, Greece

MARC M. VAN HULLE
Katholieke Univ. Leuven, Belgium

JUN WANG
Chinese Univ. of Hong Kong

ZIDONG WANG
Brunel University, U.K.

SIMON X. YANG
University of Guelph, Canada

ZHANG YI
Sichuan University, China

HUJUN YIN
University of Manchester, U.K.

G. PETER ZHANG
Georgia State University

RODOLFO ZUNINO
University of Genoa, Italy

IEEE Officers
JOHN R. VIG, President
PEDRO A. RAY, President-Elect
BARRY L. SHOOP, Secretary
PETER W. STAECKER, Treasurer
LEWIS M. TERMAN, Past President
TEOFILO RAMOS, Vice President, Educational Activities

JON G. ROKNE, Vice President, Publication Services and Products
JOSEPH V. LILLIE, Vice President, Membership and Geographic Activities
W. CHARLTON (CHUCK) ADAMS, President, IEEE Standards Association
HAROLD L. FLESCHER, Vice President, Technical Activities
GORDON W. DAY, President, IEEE-USA

RICHARD A. VOLZ, Director, Division X

IEEE Executive Staff
DR. E. JAMES PRENDERGAST, Executive Director & Chief Operating Officer

BETSY DAVIS, SPHR, Human Resources
ANTHONY DURNIAK, Publications Activities
JUDITH GORMAN, Standards Activities
CECELIA JANKOWSKI, Member and Geographic Activities
DOUGLAS GORHAM, Educational Activities

MATTHEW LOEB, Corporate Strategy & Communications
RICHARD D. SCHWARTZ, Business Administration
CHRIS BRANTLEY, IEEE-USA
MARY WARD-CALLAN, Technical Activities

IEEE Periodicals
Transactions/Journals Department

Staff Director: FRAN ZAPPULLA
Editorial Director: DAWN MELLEY Production Director: PETER M. TUOHY

Senior Managing Editor: WILLIAM A. COLACCHIO Associate Editor: JOANNA GOJLIK

IEEE TRANSACTIONS ON NEURAL NETWORKS (ISSN 1045-9227) is published monthly by The Institute of Electrical and Electronics Engineers, Inc. Responsibility for the contents rests
upon the authors and not upon the IEEE, the Society/Council, or its members. IEEE Corporate Office: 3 Park Avenue, 17th Floor, New York, NY 10016-5997. IEEE Operations
Center: 445 Hoes Lane, Piscataway, NJ 08854-4141. NJ Telephone: +1 732 981 0060. Price/Publication Information: Individual copies: IEEE Members $20.00 (first copy only),
nonmembers $118.00 per copy. (Note: Postage and handling charge not included.) Member and nonmember subscription prices available upon request. Available in microfiche and
microfilm. Copyright and Reprint Permissions: Abstracting is permitted with credit to the source. Libraries are permitted to photocopy for private use of patrons, provided the per-copy
fee indicated in the code at the bottom of the first page is paid through the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923. For all other copying, reprint, or
republication permission, write to Copyrights and Permissions Department, IEEE Publications Administration, 445 Hoes Lane, Piscataway, NJ 08854-4141. Copyright © 2009 by The
IEEE, Inc. All rights reserved. Periodicals Postage Paid at New York, NY and at additional mailing offices. Postmaster: Send address changes to IEEE TRANSACTIONS ON NEURAL
NETWORKS, IEEE, 445 Hoes Lane, Piscataway, NJ 08854-4141. GST Registration No. 125634188. CPC Sales Agreement #40013087. Return undeliverable Canada addresses to: Pitney
Bowes IMEX, P.O. Box 4332, Stanton Rd., Toronto, ON M5W 3J4, Canada. Printed in U.S.A.

Digital Object Identifier 10.1109/TNN.2009.2028648

Authorized licensed use limited to: IEEE Xplore. Downloaded on August 8, 2009 at 08:40 from IEEE Xplore.  Restrictions apply. 


