1999 lnterhaﬁonal. Joint Conference on
Neural Networks

v.2)



e

L International Joint Conference
on
Neural Networks

@M%W
IR

PROCEEDINGS

Volume 2 of 6
Pages 742 - 1470

WASHIN
JULY 1],




The 1999 International Joint Conference
on Neural Networks
Proceedings

Copyright and Reprint Permission: Abstracting is permitted with credit to the source. Libraries are
permitted to photocopy beyond the limit of U.S. copyright law for private use of patrons those articles in
this volume that carry a code at the bottom of the first page, provided the per-copy fee indicated in the
code is paid through Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923. For other
copying, reprint, or republication permission, write IEEE Copyrights Manager, IEEE Operations Center,
445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331. All rights reserved. Copyright© 1999 by
the Institute of Electrical and Electronics Engineers,Inc.

IEEE Catalog Number: 99CH36339

ISBN: 0-7803-5529-6 (Softbound Edition)
0-7803-5530-X (Casebound Edition)
0-7803-5531-8 (Microfiche Edition)

ISSN: 1098-7576



Welcome to IJCNN’99

On behalf of the Organizing Committee I would like to welcome
all of our attendees to the 1999 International Joint Conference
on Neural Networks (IJCNN'99). I believe that you will agree
with me that the Conference is fortunate to have very high
quality technical and tutorial programs and distinguished
plenary speakers. We appreciate your participation and look
‘forward to a very rewarding week

Special appreciation is due to Elsevier Scientific for sponsoring
the welcome reception and to Ward Systems Group for
sponsoring the Financial Series Forecasting Competition.

These Proceedings are provided to enhance the benefit of the
Conference to you. They complement the Book of Summaries
distributed at the Conference. Every effort has been made to
ensure inclusion of all papers appropriately submitted by
registered authors and the accuracy of the various indexes and
accompanying materials; however, we apologize for any errors
which may have inadvertently been made in this regard. Special
thanks to Dr. Mary Pastel Anderson, Vice General Chair, and Dr.
Jonathan Boswell, Publications Chair, for doing the lion's share
of the work in producing these Proceedings.

I would like to express our heartfelt thanks to the members of
the Program Committee who carried out the review of
summaries submitted for the Conference and who are listed on
the next page. In addition I deeply appreciate the efforts of
INNS staff and of Ms. Jackie Haynes, Mrs. Arlene Underdonk,
Ms. Norma Knapp, and Mr. Phil Quinn for all of their
assistance.

Vashington Monument and
-apitol dome as seen from the W
Incoln Memorial Reflecting Pool

David G. Brown, Ph.D.
General Chair, IJCNN’99
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Message from the
INNS President

Dear Colleagues,

It is my great pleasure as President of the International Neural Network Society
(INNS) to welcome you to The International Joint Conference on Neural Networks
(IJCNN'99), here in Washington, D.C. This premier conference on neural networks
is jointly sponsored by INNS and the IEEE Neural Networks Council (IEEE/NNC),
with INNS serving as conference management this year. I am sure that you will
enjoy the excellent program that has been carefully developed by General Chair,
David Brown, and Technical Program Co-Chairs, Daniel Alkon and Clifford Lau.

IJCNN'99 spans the neural network field from neurons to consciousness, from
training algorithms to robotics, from chaos to control, from fuzzy logic to
evolutionary computing. Leading off with a theme symposium on biological neural
networks, the Conference will explore the potential impact of recent discoveries in
neurobiology on the computational intelligence community.

The program of IJCNN'99 covers many important directions of research in neural
networks. The various plenary talks, special sessions and tutorial short course
program have been carefully chosen to further supplement the various core sessions.

We have greatly enjoyed working with Cliff Lau and the IEEE/NNC in putting
IJCNN’99 together. I hope that you find the meeting both stimulating and inspiring
and that you will apperciate the mission of our Society to serve the neural network
community. Let me close this message by welcoming you again.

Sincerely,

David Casasent
Carnegie Mellon University
President, International Neural Network Society

vi



1999 INNS OFFICERS & BOARD OF GOVERNORS

David Casasent (President), Carnegie Mellon University

David G. Brown (President Elect), Food and Drug administration

Daniel S. Levine (Past President), University of Texas at Arlington

Gail Carpenter (Secretary), Boston University Center for Ada;)tive Systems

Michael Hasselmo (Treasurer), Boston University

Board of Governors

Daniel L. Alkon, National Institutes of Health

Huisheng Chi, Peking University

George Cybenko, Dartmouth College

Judith E. Dayhoff, University of Maryland

Walter Freeman, University of California - Berkeley

Kunihiko Fukushima, The University of Electro-Communications

C. Lee Giles, NEC Research Institute

Stephen Grossberg, Boston University

Mitsuo Kawato, Advanced Telecommunications Research Institute
Bart Kosko, University of Southern California ,
Gen Matsumoto, The Institute of Physical and Chemical Research (RIKEN)
James McClelland, CNBC

Jose Principe, Computational Neuro Engineering Lab

Francoise Fogelman-Soulie, Business & Decision

Harold Szu, NSWCDD

John G. Taylor, Kings College London

Paul Werbos, US National Science Foundation

Bemard Widrow, Stanford University

Lotfi A. Zadeh, Universirty of California at Berkeley

IJCNN’99 Meeting Management

International Neural Network Society
19 Mantua Rd Mount Royal, NJ 08061
(609) 423-7222  (609) 432 3420 fax
innsmtg@talley.com

vil



Message From The
IEEE/NNC President

Dear Colleagues:

On behalf of the IEEE and the Neural Networks Council (NNC), I would like to add my welcome to \
in attending the 1999 International Joint Conference on Neural Networks (IJCNN'99). This year 1J(

brings us back to the Washington DC area, where there is no shortage of tourist attractions, fireworl
and politics.

In IJCNN'99, we have put together a comprehensive program that covers the entire spectrum of acti
in neural networks and applications, from biological neural models to mathematical foundations to
pattern recognition. There is something for everyone. The tutorial program is extensive and
outstanding. In conjunction with the conference, there is an exciting theme symposium on biological
approaches and a NSF workshop on neural networks research in the Former Soviet Union. In additi
there is the CEC'99 the week before the conference in DC. You are invited to participate in all these
tutorials, workshops, symposiums, and conferences.

[n addition to the technical activities, the NNC is also proud to sponsor a large number of students to
travel to DC and to attend IJCNN. The student reception will bring together the future generation of
neural networks researchers to interact with the current generation. There is also a special technical
session by high school students, who will be the future leaders.

[ hope this joint sponsorship of IICNN'99 will benefit the neural networks community, arid I hope yo
will enjoy this conference as much as I did in sponsoring it and organizing it.

sincerely,

Clifford Lau
‘EEE/NNC President
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IJCNN’99 Exhibitors

Booth #105

Elsevier Science, Inc.

655 Avenue of the Americas
New York, NY 10010
212-633-3758

Booth #107

MIT Press

5 Cambridge Center
Cambridge, MA 02142
617-258-5764
amesj@mit.edu
www-mitpress.mit.edu/

The MIT Press publishes trade and academic books in the areas of computer science, neural
networks, artificial intelligence, neuroscience and cognitive science.

Booth #111

PCAI

P. O. Box 30130
Phoenix, AZ 85046-0130
602-971-1869
info@pcai.com
www.pcai.com/pcai

PCAI Magazine helps business professionals understand new developments in Artificial
Intelligence. It's an application-oriented magazine, providing useful 'hands-on' information.
PCALI features topics such as data mining, expert systems, neural networks, and object-oriented
development. Every issue includes feature articles, product updates, real-world application
stories, Buyer's Guide, and more.

Booth #109

Scientific Book Displays

3450 Martha Custis Drive, Suite 312
Alexandria, VA 22302
703-820-2320

Exhibits technical books and journals of interest to the scientific community. This year's display
will include selected titles from Springer Verlag, Cambridge University Press among others.
Order at the Conference and receive substantial savings.



Tutorials Presented at [JCNN'99
Saturday Short Courses

Introduction to Neural Networks
George Lendaris

When Your Coffee Pot Plays Chess: Fundamentals of Machine Intelligence
David Brown ;

Sunday Tutorials

Track 1 Hybrid Systems & Soft Computing

A An Introduction to Evolutionary Computation
David Fogel

B Fuzzy Industrial Applications
Mo Jamshidi

C Soft Computing & Knowledge Management
Larry Medsker & Thomas Beckman

Track 2 Biomedical Diagnosis

A ROC Analysis & Finite-sample Dependence of Performance of Classical& Neural- Network Classifiers
Robert Wagner

B Brain Imaging
John Taylor

Track 3 Brains & Biological Neural Networks
A Neuromodulation & Cortical Function
Michael Hasselmo
C lonic Current Model of the Outer Retinal Cells
Shiro Usui
D Massively Parallel Distributed Processing in the Brain: New Developments
Karl Pribram
E  From Single Neurons to Brain Chaos
Walter Freeman & Stephen Bressler

Track 4 Cognition, Pattern Recognition

A Pattern Recognition & Neural Networks
David Casasent

B Adaptive Resonance Theory
Gail Carpenter

Track 5 Robot Control & Neurocontrol

A Neural Networks & Q-Learning for Robotics
Claude Touzet

B Neurocontrol
Paul Werbos
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Track 6 Learning Algorithms & Architectures

A Back-Propagation Learning Guided by Control Techinque
Antonio de Padua Braga

B Practical Aspects of Vapnik-Chervonenkis (VC) Theory

Vladimir Cherkassky

Stochastic Optimization Via The Simultaneous Perturbation Algorithm

James Spall

Cortronic Neural Networks

Robert Hecht-Nielsen

Autonomous Learning: The New Connectionist Algorithms

Asim Roy

m O O

Track 7 Unsupervised Learning, Independent Component Analyses & Blind Source Separation
B Independent Component Analysis

Erkki Oja
C Unsupervised Sensory Learning

Harold Szu

Track 8 Speech & Language Processing
C Connectionist & Hybrid HMM/Connectionist Systems for Speech Recognition
Edmondo Trentin & Marco Gori

Track 9 Financial Analyses
A Designing Neural Networks for Credit Analysis
Andre de Carvalho

Track 10 Biosensors & Biocomputing

C Analysis of DNA Sequences with Artificial Neural Networks
A. G. Hatzigeorgiou, M. Reczko, V.B. Bajic & L.V. Bajic

E Overview of pulse coupled neural networks (PCNNs)
Mary Lou Padgett

Track 11 Engineering Diagnosis/Application

B Neural Networks for Nondestructive Evaluation Applications
L.W. Schmerr, L. Udpa, S. S. Udpa & F.C. Morabito

D Neural Leaming in Structured Domains
M. Gori, M. Maggini

Track 12 Implementation

B Implementation of Fuzzy Logic Control Systems
Takeshi Yamakawa
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Financial Series Forecasting Competition

IJCNN'99 offered a financial series forecasting competition, which took place over the period of
June 23, 1999, to July 7, 1999 inclusive. The objective of the competition was to forecast
consistently the daily value of a financial series over the period using neurally inspired models.
Twenty-three researchers participated in the competition, and the top competitors achieved
outstanding results. In first place is Klaus Breslauer, Vancouver, British Columbia. He was
closely followed by Min Qi, Kent State Univeristy, and Parinya Disorntetiwat, University of
Missouri, Rolla. Further details are given in the appended description of the Competition.

We are greatly indebted to Dr. Masud Cader, International Finance Corporation, for conceiving
of and managing the Competition. Data was provided by the Emerging Market Database group
of the IFC. Server space and web programming were provided by Melange Graphics, and prizes
were provided by Ward Systems for the top two finishers.
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Sunday
7/11

Sunday
7/11

Monday
7/12

Monday
7/12

Wednesday
7/14

Wednesday
7/14

Thursday
7/15

Thursday
7/15

Thursday
7/15

Friday
7/16

IJCNN'99 Keynote and Plenary Presentations

Keynote Address
Computational Neurobiology/Biophysics
John Hopfield

Plenary Speech
Functional Approximation and Rule Extraction with Fuzzy Clustering
Jim Bezdek

Joint Theme Symposium and Conference Plenary Speech

The Valuated State Space Approach and Evolutionary Computation
for Problem Solving

Lawrence Fogel

Keynote Discussion Session
John Hopfield

Plenary Speech

Three Bedrooms, Two Baths, and Four Hidden Layers:
The Neural Network House

Michael Mozer

Awards Banquet Plenary
The HAL9000 Computer and the Vision of 2001: A Space Odyssey
David Stork

Plenary Speech
Independent Components of Functional Brain Imaging
Terrence Sejnowski

Plenary Discussion Session
Terrence Sejnowski

Plenary Discussion Session
Michael Buro

Plenary Speech
How Machines Have Learned to Play Othello
Michael Buro
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