Lecture Notes in Computer Science 1607
Edited by G. Goos, J. Hartmanis and J. van Leeuwen



Springer
Berlin
Heidelberg
New York
Barcelona
Hong Kong
London
Milan
Paris
Singapore
Tokyo



José Mira Juan V. Sanchez-Andrés (Eds.)

Engineering Applications
of Bio-Inspired
Artificial Neural Networks

International Work-Conference on

Artificial and Natural Neural Networks, IWANN’99
Alicante, Spain, June 2-4, 1999

Proceedings, Volume II

‘S Springer



Series Editors

Gerhard Goos, Karisruhe University, Germany
Juris Hartmanis, Cornell University, NY, USA
Jan van Leeuwen, Utrecht University, The Netherlands

Volume Editors

José Mira

Universidad Nacional de Educacién a Distancia
Departamento de Inteligencia Artificial

Senda del Rey, s/n, E-28040 Madrid, Spain
E-mail: jmira@dia.uned.es

Juan V. Sinchez-Andrés

Universidad Miguel Herndndez, Departamento Fisiologia
Centro de Bioingenieria, Campus de San Juan, Apdo. 18

Ctra. Valencia, s/n, E-03550 San Juan de Alicante, Spain
E-mail: juanvi@umbh.es

Cataloging-in-Publication data applied for
Die Deutsche Bibliothek - CIP-Einheitsaufnahme

International Work Conference on Artificial and Natursal Neural Networks <5,
1999, Alicante>:

Interational Work Conference on Artificial and Natural Neural Networks :
Alicante, Spain, June 2 - 4, 1999 ; proceedings / IWANN '99. José Mira ; Juan

V. Sanchez-Andrés (ed.). - Bertin ; Heidelberg ; New York ; Barcelona ; Hong
Kong ; London ; Milan ; Paris ; Singapore ; Tokyo : Springer.

Vol. 2. Engineering applications of bio-inspired artificial neural networks. -
(1999)

(Lecture notes in computer science ; Vol. 1607)

ISBN 3-540-66068-2

CR Subject Classification (1998): F.1.1, 1.2, E.1.1, C.1.3, C.2.1, G.1.6, 1.5.1,
14,1.1,1.2

ISSN 0302-9743
ISBN 3-540-66068-2 Springer-Verlag Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer-Verlag. Violations are
liable for prosecution under the German Copyright Law.

© Springer-Verlag Berlin Heidelberg 1999
Printed in Germany

Typesetting: Camera-ready by author
SPIN: 10704957 06/3142-543210  Printed on acid-free paper



Preface

Fifty years after the publication of Norbert Wiener’s book on Cybernetics and
a hundred years after the birth of Warren S. McCulloch (1898), we still have
a deeply-held conviction of the value of the interdisciplinary approach in the
understanding of the nervous system and in the engineering use of the results of
this understanding. In the words of N. Wiener, “ The mathematician {(nowadays
also the physicist, the computer scientist, or the electronic engineer) need not
have the skill to conduct a physiological experiment, but he must have the skill
to understand one, to criticize one, and to suggest one. The physiologist need
not be able to prove a certain mathematical theorem (or to program a model
of a neuron or to formulate a signaling code...) but he must be able to grasp
its physiological significance and to tell the mathematician for what he should
look”. We, as Wiener did, had dreamed for years of a team of interdisciplinary
scientists working together to understand the interplay between Neuroscience
and Computation, and “to lend one another the strength of that understanding”.

The basic idea during the initial Neurocybernetics stage of Artificial Intelli-
gence and Neural Computation was that both the living beings and the man-
made machines could be understood using the same organizational and struc-
tural principles, the same experimental methodology, and the same theoretical
and formal tools (logic, mathematics, knowledge modeling, and computation
languages).

This interdisciplinary approach has been the basis of the organization of
all the IWANN biennial conferences, with the aim of promoting the interplay
between Neuroscience and Computation, without disciplinary boundaries.

TWANN’99, the fifth International Work-Conference on Artificial and Natural
Neural Networks, that took place in Alicante (Spain) June 2-4, 1999, focused on
the following goals:

I. Developments on Foundations and Methodology.

II. From Artificial to Natural: How can Systems Theory, Electronics, and
Computation (including AI) aid in the understanding of the nervous system?

ITI. From Natural to Artificial: How can understanding the nervous system
help in the obtaining of bio-inspired models of artificial neurons, evolutionary
architectures, and learning algorithms of value in Computation and Engineering?

IV. Bio-inspired Technology and Engineering Applications: How can we ob-
tain bio-inspired formulations for sensory coding, perception, memory, decision
making, planning, and control?

IWANN’99 was organized by the Asociacién Espafiola de Redes Neuronales,
the Universidad Nacional de Educacién a Distancia, UNED, (Madrid), and the
Instituto de Bioingenieria of the University Miguel Herndndez, UHM, (Alicante)
also in cooperation with IFIP (Working Group in Neural Computer Systems,
WG10.6), and the Spanish RIG IEEE Neural Networks Council.
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Sponsorship was obtained from the Spanish CICYT and DGICYT (MEC),
the organizing universities (UNED and UHM), and the Fundacién Obra Social
of the CAM.

The papers presented here correspond to talks delivered at the conference.
After the evaluation process, 181 papers were accepted for oral or poster presen-
tation , according to the recommendations of reviewers and the author’s pref-
erences. We have organized these papers in two volumes arranged basically fol-
lowing the topics list included in the call for papers. The first volume, entitled
“Foundations and Tools in Neural Modeling” is divided into three main parts
and includes the contributions on:

1. Neural Modeling (Biophysical and Structural Models).

2. Plasticity Phenomena (Maturing, Learning and Memory).

3. Artificial Intelligence and Cognitive Neuroscience.

In the second volume, with the title, “Engineering Applications of Bioin-
spired Artificial Neural Nets”, we have included the contributions dealing with
applications. These contributions are grouped into four parts:

1. Artificial Neural Nets Simulation and Implementation.

2. Bio-inspired Systems.

3. Images.

4. Engineering Applications (including Data Analysis and Robotics).

We would like to express our sincere gratitude to the members of the orga-
nizing and program committees, in particular to F. de la Paz and J.R. Alvarez,
to the reviewers, and to the organizers of invited sessions (Bahamonde, Barro,
Benjamins, Cabestany, Dorronsoro, Fukushima, Gonzalez-Cristobal, Jutten, Mil-
lan, Moreno-Arostegui, Taddei-Ferretti, and Vellasco) for their invaluable effort
in helping with the preparation of this conference. Thanks also to the invited
speakers (Abeles, Gordon, Marder, Poggio, and Schiff) for their effort in prepar-
ing the plenary lectures.

Last, but not least, the editors would like to thank Springer-Verlag, in partic-
ular Alfred Hofmann, for the continuous and excellent cooperative collaboration
from the first IWANN in Granada (1991, LNCS 540), the successive meetings
in Sitges, (1993, LNCS 686), Torremolinos, (1995, LNCS 930), and Lanzarote,
(1997, LNCS 1240), and now in Alicante

The theme for the 1999 conference (from artificial to natural and back again),
focused on the interdisciplinary spirit of the pioneers in Neurocybernetics
(N. Wiener, A. Rosenblueth, J. Bigelow, W.S. McCulloch, W. Pitts, H. von
Foerster, J.Y. Lettvin, J. von Neumann, ...) and the thought-provoking meet-
ings of the Macy Foundation. We hope that these two volumes will contribute
to a better understanding of the nervous system and, equally, to an expansion
of the field of bio-inspired technologies. For that, we rely on the future work of
the authors of these volumes and on our potential readers.

June 1999 José Mira
Juan V. Sanchez



Invited Speakers

Prof. Moshe Abeles (Hebrew Univ. Jerusalen. Israel)

Prof. Mirta Gordon (CEA-Dept. Rech. Fond. Mat. Cond. SPSMS. France)

Prof. Eve Marder (Brandeis Univ., Waltham, MA. USA)

Prof. Tomaso Poggio (Brain Sci. Dept. AI Lab. MIT, Cambridge, MA. USA)

Prof. Steven Schiff (Krasnow Inst. Adv. Stud. George Manson Univ., VA.
USA)

Field Editors

Prof. A. Bahamonde (Univ. de Oviedo en Gij6n. Spain)

Prof. S. Barro (Univ. de Santiago de Compostela. Spain)

Prof. R. Benjamins (University of Amsterdam. Netherlands)

Prof. J. Cabestany (Universidad Politécnica de Catalufia. Spain)

Prof. J.R. Dorronsoro (Universidad Auténoma de Madrid, Spain)

Prof. K. Fukushima (Osaka Univ. Japan)

Prof. J.C. Gonzalez-Cristobal (Univ. Politécnica de Madrid. Spain)

Prof. C. Jutten (LIS-INPG. France)

Prof. J. del R. Millan (Joint Research Center - European Commission, Ispra.
Italy)

Prof. J.M. Moreno-Arostegui (Univ. Politécnica de Catalufia. Spain)

Prof. C. Taddei-Ferretti (Istituto di Cibernetica, CNR. Italy)

Prof. M. Vellasco (Pontificia Univ. Catolica, Rio do Janeiro. Brazil)



Table of Contents, Vol. 11

Artificial Neural Nets Simulation and Implementation

A Unified Model for the Simulation of Artificial and Biology-Oriented

Neural NetwWorKs .. ..ot i i e ettt e 1
A. Strey
Weight Freezing in Constructive Neural Networks: A Novel Approach.. ... 11

S. Hosseini, C. Jutten

Can General Purpose Micro-Processors Simulate Neural Networks in
Real-Time? ... . e 21
B. Granado, L. Lacassagne, P. Garda

Large Neural Net Simulation under Beowulf-Like Systems ............... 30
C.J. Garcia Orellana, F.J. Lopez-Aligué, H.M. Gonzdlez Velasco,
M. Macias Macias, M.I. Acevedo-Sotoca

A Constructive Cascade Network with Adaptive Regularisation .......... 40
N.K. Treadgold, T. D. Gedeon

An Agent-Based Operational Model for Hybrid Connectionist-Symbolic
Learning ... o e 50
J. C. Gonzdlez Cristébal, J.R. Velasco, C.A. Iglesias

Optimal Discrete Recombination: Hybridising Evolution Strategies with
the A* Algorithm . ... ... . . . 58
C. Cotta, J.M. Troye Linero

Extracting Rules from Artificial Neural Networks with Kernel-Based

Representations. . ......coot i e e 68
J.M. Ramirez

Rule Improvement Through Decision Boundary Detection Using
Sensitivity Analysis . ... ..ottt e 78
A.P. Engelbrecht, H.L. Viktor

The Role of Dynamic Reconfiguration for Implementing Artificial Neural
Networks Models in Programmable Hardware.......................... 85
J.M. Moreno Aréstegui, J. Cabestany, E. Cantd, J. Faura,
J.M. Insenser

An Associative Neural Network and Its Special Purpose Pipeline
Architecture in Image Analysis ......... ... .. .. i 95
F. Ibarra Pico, S. Cuenca Asensi



Effects of Global Perturbations on Learning Capability in a CMOS
Analogue Implementation of Synchronous Boltzmann Machine ...........
K. Madani, G. de Trémiolles

Beta-CMOS Artificial Neuron and Implementability Limits..............
V. Varshavsky, V. Marakhovsky

Using On-Line Arithmetic and Reconfiguration for Neuroprocessor
Implementation . ... e e
J.-L. Beuchat, E. Sdnchez

Digital Implementation of Artificial Neural Networks: From VHDL
Description to FPGA Implementation ........... ... ... .. ...,
N. Izeboudjen, A. Farah, S. Titri, H. Boumeridja

Hardware Implementation Using DSP’s of the Neurocontrol of a
Wheelchair . . ... e
P. Martin, M. Mazo, L. Boguete, F.J. Rodriguez, I. Ferndndez,

R. Barea, J.L. Ldzaro

Forward-Backward Parallelism in On-Line Backpropagation .............
R. Gadea Gironés, A. Mocholi Salcedo

A VLSI Approach for Spike Timing Coding ................. ... .. ...,
E. Ros, F.J. Pelayo, I. Rojas, F.J. Fernindez, A. Prieto

An Artificial Dendrite Using Active Channels..........................
E. Roww, J. Hoekstra, A.H.M. van Roermund

Analog Electronic System for Simulating Biological Neurons.............
V. Douence, A. Laflaquiére, S. Le Masson, T. Bal, G. Le Masson

Neural Addition and Fibonacci Numbers........... .. ... ...,
V. Beiu

Adaptive Cooperation Between Processors in a Parallel Boltzmann
Machine Implementation . ......... ..ottt
J. Ortega Lopera, L. Parrilla, J.L. Bernier, C. Gil, B. Pino,
M. Anguita

Bio-inspired Systems

Adaptive Brain Interfaces ......... ... ... ... . . . .
J.del R. Milldn, J. Mourino, J. Heikkonen, K. Kaski, F. Babiloni,
M.G. Marciani, F. Topani, I. Canale

Identifying Mental Tasks from Spontaneous EEG: Signal Representation
and Spatial Analysis ............ . . e
C. W. Anderson



Xl

Independent Component Analysis of Human Brain Waves ...............
R. Vigdrio, E. Oja

EEG-Based Brain-Computer Interface Using Subject-Specific Spatial
7 S
G. Pfurtscheller, C. Guger, H. Ramoser

Multi-neural Network Approach for Classification of Brainstem Evoked
Response Auditory ... ..ot
A.-S. Dujardin, V. Amarger, K. Madani, O. Adam, J.-F. Motsch

EEG-Based Cognitive Task Classification with ICA and Neural Networks .
D.A. Peterson, C. W. Anderson

Local Pattern of Synchronization in Extraestriate Networks During Visual
ABLEIEION + v . ettt e
L. Menéndez de la Prida, F. Barcelé, M.A. Pozo, F.J. Rubia

A Bioinspired Hierarchical System for Speech Recognition...............
J. M. Ferrindez, M.V. Rodellar Biarge, P. Gdmez

A Neural Network Approach for the Analysis of Multineural Recordings
in Retinal Ganglion Cells ........ .. .. . i
J. M. Ferrdndez, J.A. Bolea, J. Ammermiiller, R.A. Normann,

E. Ferndndez

Challenges for a Real-World Information Processing by Means of
Real-Time Neural Computation and Real-Conditions Simulation .........
J.C. Herrero

A Parametrizable Design of the Mechanical-Neural Transduction System
of the Auditory Brainstem ........... ... it
J.A. Macias Iglesias, M.V. Rodellar Biarge

Development of a New Space Perception System for Blind People, Based
on the Creation of a Virtual Acoustic Space ........ ... ...t
J.L. Gonzdlez-Mora, A. Rodriguez-Herndndez,
L.F. Rodriguez-Ramos, L. Diaz-Saco, N. Sosa

Images

Application of the Fuzzy Kohonen Clustering Network to Biological
Macromolecules Images Classification.............. ... o oot
A. Pascual, M. Barcéna, J.J. Merelo, J.-M. Carazo

Bayesian VQ Image Filtering Design with Fast Adaptation Competitive
Neural Networks .. ..o e e
A.L Gonzdlez, M. Grana, I. Echave, J. Ruiz-Cabello



Xil

Neural Networks for Coefficient Prediction in Wavelet Image Coders. ... .. 351
C. Daniell, R. Matic

A Neural Network Architecture for Trademark Image Retrieval .......... 361
S. Alwis, J. Austin

Improved Automatic Classification of Biological Particles from
Electron-Microscopy Images Using Genetic Neural Nets . ................ 373
J.J. Merelo, V. Rivas, G. Romero, P.A. Castillo, A. Pascual,
J.M. Carazo

Pattern Recognition Using Neural Network Based on Multi-valued
NeUrons . ..ot 383

IN. Aizenberg, N.N. Aizenberg

Input Pre-processing for Transformation Invariant Pattern Recognition ... 393
G. Tascini, A. Montesanto, G. Fazzini, P. Puliti

Method for Automatic Karyotyping of Human Chromosomes Based on the
Visual Attention System . ......... .o 402
J.F. Diez Higuera, F.J. Diaz Pernas

Adaptive Adjustement of the CNN Output Function to Obtain Contrast
Enhancement . ...ttt 412
M.A. Jaramillo Mordn, J.A. Ferndndez Mufioz

Application of ANN Techniques to Automated Identification of Bovine
LivestoCK . ... e 422
H.M. Gonzdlez Velasco, F.J. Lépez-Aligué, C.J. Garcia Orellana,
M. Macias Macias, M.I. Acevedo-Sotoca

An Investigation into Cellular Neural Networks Internal Dynamics Applied
to Image Processing .. ... i 432
D. Monnin, L. Merlat, A. Koneke, J. Hérault

Autopoiesis and Image Processing: Detection of Structure and
Organization in Images .. ....... ..o o i i i i 442
M. Kdippen, J. Ruiz-del-Solar

Preprocessing of Radiological Images: Comparison of the Application of
Polynomic Algorithms and Artificial Neural Networks to the Elimination
of Variations in Background Luminosity ............. ... ... ... ... ..., 452
B. Arcay Varela, A. Alonso Betanzos, A. Castro Martinez,
C. Seijo Garcia, J. Sudrez Bustillo

Feature Extraction with an Associative Neural Network and Its
Application in Industrial Quality Control ........... ... ... ... ..... 460
F. Ibarra Pico, S. Cuenca Asensi, J.M. Carcia Chamizo



X

Genetic Algorithm Based Training for Multilayer Discrete-Time Cellular
Neural Networks . ... ..o e e
P. Lépez, D.L. Vilarino, D. Cabello

Engeneering Applications

How to Select the Inputs for a Multilayer Feedforward Network by Using
the Training Set . ... ..o iiii it e
M. Ferndndez Redondo, C. Herndndez Espinosa

Neural Implementation of the JADE-Algorithm ........................
C. Ziegaus, E.W. Lang

Variable Selection by Recurrent Neural Networks. Application in Structure
Activity Relationship Study of Cephalosporins............ccovvviina...
N. Lopez, R. Cruz, B. Llorente

Optimal Use of a Trained Neural Network for Input Selection............
M. Ferndndez Redondo, C. Herndndez Espinosa

Applying Evolution Strategies to Neural Network Robot Controller.......
A. Berlanga, J.M. Molina, A. Sanchis, P. Isasi

On Virtual Sensory Coding: An Analytical Model of the Endogenous
Representation .........c.. i
J.R. Alvarez-Sanchez, F. de la Paz Lopez, J. Mira Mira

Using Temporal Information in ANNs for the Implementation of
Autonomous Robot Controllers ............ ... ... ..
J.A. Becerra, J. Santos, R.J. Duro

Learning Symbolic Rules with a Reactive with Tags Classifier System in
Robot Navigation . ....... ... e
A. Sanchis, J.M. Molina, P. Isasi, J. Segovia

Small Sample Discrimination and Professional Performance Assessment . . .
D. Aguado, J.R. Dorronsoro, B. Lucia, C. Santa Cruz

SOM Based Analysis of Pulping Process Data .........c.c.coveeiieeeo...
0. Simula, E. Alhoniemi

Gradient Descent Learning Algorithm for Hierarchical Neural Networks:
A Case Study in Industrial Quality .......... ..ot iiiii i
D. Baratta, F. Diotalevi, M. Valle, D.D. Caviglia

Application of Neural Networks for Automated X-Ray Image Inspection
in Electronics Manufacturing . ......... ... oot
A. Konig, A. Herenz, K. Wolter



Xlv

Forecasting Financial Time Series Through Intrinsic Dimension Estimation
and Non-linear Data Projection. ......... ... ... . .. ... .. ... ...
M. Verleysen, E. de Bodt, A. Lendasse

Parametric Characterizacion of Hardness Profiles of Steels with
Neuro-Wavelet Networks ... ... .o e
V. Colla, L.M. Reyneri, M. Sgarbi

Study of Two ANN Digital Implementations of a Radar Detector

Candidate to an On-Board Satellite Experiment .......................
R. Velazco, Ch. Godin, Ph. Cheynet, S. Torres-Alegre, D. Andina,
M.B. Gordon

Curvilinear Component Analysis for High-Dimensional Data

Representation: I. Theoretical Aspects and Practical Use in the Presence

Of NOISE .. e e
J. Héroult, C. Jausions-Picaud, A. Guérin-Dugué

Curvilinear Component Analysis for High-Dimensional Data

Representation: II. Examples of Additional Mapping Constraints in

Specific Applcations .. ... .ot
A. Guérin-Dugué, P. Teissier, G. Delso Gafaro, J. Hérault

Image Motion Analysis Using Scale Space Approximation and Simulated
Annealing . . ...
V. Parisi Baradad, H. Yahia, J. Font, I. Herlin, E. Garcia-Ladona

Blind Inversion of Wiener Systems .. ............c.coiiiiiiiiiennnnn..
A. Taleb, J. Solé, C. Jutten

Separation of Speech Signals for Nonlinear Mixtures ....................
C.G. Puntonet, M.M. Rodriguez-Alvarez, A. Prieto, B. Prieto

Nonlinear Blind Source Separation by Pattern Repulsion ................
L.B. Almeida, G.C. Marques

Text-to-Text Machine Translation Using the RECONTRA Connectionist
Model ...
M.A. Castano, F. Casacuberta

An Intelligent Agent for Brokering Problem-Solving Knowledge ..........
V.R. Benjamins, B.J. Wielinga, J. Wielemaker, D. Fensel

A System for Facilitating and Enhancing Web Search...................
S. Staab, C. Braun, I. Bruder, A. Disterhdft, A. Heuer, M. Klettke,
G. Neumann, B. Prager, J. Pretzel, H.-P. Schnurr, R. Studer,
H. Uszkoreit, B. Wrenger



XV

Applying Ontology to the Web: A Case Study ......................... 715
J. Heflin, J. Hendler, S. Luke

How to Find Suitable Ontologies Using an Ontology-Based WWW Broker 725
J.C. Arpirez Vega, A. Gomez-Pérez, A. Lozano Tello, H.S. Andrade,
N.P. Pinto

Towards Personalized Distance Learning on the Web ................... 740
J. G. Boticario, E. Gaudioso Vizquez

Visual Knowledge Engineering as a Cognitive Tool ..................... 750
T. Gavrilova, A. Voinov, E. Vasilyeva

Optimizing Web Newspaper Layout Using Simulated Annealing.......... 759
J. Gonzdlez, J.J. Merelo, P.A. Castillo, V. Rivas, G. Romero

Artificial Neural Network-Based Diagnostic System Methodology......... 769
M. Reyes de los Mozos, D. Puiggrés, A. Calderén

Neural Networks in Automatic Diagnosis of Malignant Brain Tumors ... .. 778
F. Morales Arcia, P. Ballesteros, S. Cerddn

A New Evolutionary Diagram: Application to BTGP and Information
Retrieval . .. ..o 788

J.L. Ferndndez-Villacarias

Artificial Neural Networks as Useful Tools for the Optimization of the
Relative Offset between Two Consecutive Sets of Traffic Ligths .......... 795

S. Lépez, P. Herndndez, A. Herndndez, M. Garcia

ASGCS: A New Self-Organizing Network for Automatic Selection of
Feature Variables ......... .. .. i 805

J. Ruiz-del-Solar, D. Kottow

Adaptive Hybrid Speech Coding with a MLP/LPC Structure ............ 814
M. Faindez-Zanuy

Neural Predictive Coding for Speech Signal............................ 824
C. Chavy, B. Gas, J.L. Zarader

Support Vector Machines for Multi-class Classification . ................. 833
E. Mayoraz, E. Alpaydin

Self-Organizing Yprel Network Population for Distributed Classification
Problem Solving .. ... .. o 843

E. Stocker, A. Ribert, Y. Lecourtier



XVI

An Accurate Measure for Multilayer Perceptron Tolerance to Additive

Weight Deviations ............ ..
J.L. Bernier, J. Ortega Lopera, M.M. Rodriguez-Alvarez, I. Rojas,
A. Prieto

Fuzzy Inputs and Missing Data in Similarity-Based Heterogeneous Neural
NetWorKS .. e
L.A. Belanche, J.J. Valdés

A Neural Network Approach for Generating Solar Irradiation Artificial
SEries .. e
P.J. Zufiria, A. Vizquez-Lopez, J. Riesco-Prieto, J. Aguilera,
L. Hontoria

Color Recipe Specification in the Textile Print Shop Using Radial Basis
Function Networks . ........ ... . . i e
S. Rautenberg, J.L. Todesco

Predicting the Speed of Beer Fermentation in Laboratory and Industrial
BCale . .
J. Rousu, T. Elomaa, R. Aarts

Author Index ...



Table of Contents, Vol. I

Neural Modeling (Biophysical and Structural Models)

Self-Assembly of Oscillatory Neurons and Networks .................... 1
E. Marder, J. Golowasch, K.S. Richards, C. Soto-Trevitio,
W.L. Miller, L.F. Abboit

Reverberating Loops of Information as a Dynamic Mode of Functional
Organization of the N. S. : A Working Conjecture. ..................... 12
J. Mira Mira, A.E. Delgado Garcia

Reconstruction of Brain Networks by Algorithmic Amplification of
Morphometry Data. ... ... i e 25
S.L. Senft, G.A. Ascoli

Slow Learning and Fast Evolution: An Approach to Cytoarchitectonic
Parcellation . ...... ... .. s 34
J.G. Wallace, K. Bluff

Dendritic [Ca?"] Dynamics in the Presence of Immobile Buffers and of Dyes 43
M. Maravall, Z.F. Mainen, K. Svoboda

Development of Directionally Selective Microcircuits in Striate Cortex .... 53
M.A. Sanchez-Montanés, F.J. Corbacho, J.A. Sigiienza

Neural Circuitry and Plasticity in the Adult Vertebrate Inner Retina . .... 65
G. Maguire, A. Straiker, D. Chander, S.N. Haamedi, D. Piomelli,
N. Stella, Q.-J. Lu

Modelling the Circuitry of the Cuneate Nucleus........................ 73
E. Sanchez, S. Barro Ameneiro, J. Marino, A. Canedo, P. Vizquez

Filtering Capability of Neural Networks from the Developing Mammalian
HippOCamIPUS. « . oot s 86
L. Menéndez de la Prida, J.V. Sdnchez-Andrés

Spatial Inversion and Facilitation in the J. Gonzalo’s Research of the
Sensorial Cortex. Integrative Aspects ............. O 94
I. Gonzalo

A Self-Organizing Model for the Development of Ocular Dominance and
Orientation Columns in the Visual Cortex............ ... ... ..un.. 104
E.M. Muro, M.A. Andrade, P. Isasi, F. Mordn



Xvil

Gaze Control with Neural Networks: A Unified Approach for Saccades and
Smooth Pursuit........ ...
M. Pauly, K. Kopecz, R. Eckhorn

The Neural Net of Hydra and the Modulation of Its Periodic Activity.....
C. Taddei-Ferretti, C. Musio

A Biophysical Model of Intestinal Motility: Application in Pharmacological
Studies ........ AP
R. Miftakhov, J. Christensen

Model of the Neuronal Net for Detection of Single Bars and Cross-Like
Figures ..
K.A. Saltykov, I. A. Shevelev

Connected Cortical Recurrent Networks. .. ...,
A. Renart, N. Parga, E.T. Rolls

Inter-spike Interval Statistics of Cortical Neurons ......................
S. Shinomoto, Y. Sakasi

A New Gochlear Model Based on Adaptive Gain Mechanism ............
X. Lu, D. Chen

Structure of Lateral Inhibition in an Olfactory Bulb Model ..............
A. Davison, J. Feng, D. Brown

Effects of Correlation and Degree of Balance in Random Synaptic Inputs
on the Output of the Hodgkin-Huxley Model ..........................
D. Brown, J. Feng

Oscillations in the Lower Stations of the Somatosensory Pathway ........
F. Panetsos, A. Nunez, C. Avendafio

Effects of the Ganglion Cell Response Nonlinear Mapping on Visual
System’s Noise Filtering Characteristics................... .. ... .....
L. Orzo

Paradoxical Relationship Between Output and Input Regularity for the
FitzHugh-Nagumo Model ......... ... i
S. Feerick, J. Feng, D. Broun

Synchronisation in a Network of FHN Units with Synaptic-Like Coupling .
S. Chillem:, M. Barbi, A. Di Garbo

Two-Compartment Stochastic Model of a Neuron with Periodic Input .. ..
R. Rodriguez, P. Linsky

Stochastic Model of the Place Cell Discharge ..........................
P. Lansky, J. Vaillant



XIX

Integrate-and-Fire Model with Correlated Inputs....................... 258
J. Feng

Noise Modulation by Stochastic Neurons of the Integrate-and-Fire Type. .. 268
M. Spiridon, W. Gerstner

Bayesian Modeling of Neural Networks ........ ... ... ... . ... ... 277
R. Mutihac, A. Cicuttin, A. Cerdeira Estrada, A.A. Colavita

Neural Networks of the Hopfield Type ............co oot 287
L.B. Litinskii

Stability Properties of BSB Models................ . oottt 297
F. Botelho

Storage Capacity of the Exponential Correlation Associative Memory . . . .. 301

R.C. Wilson, E.R. Hancock

A New Input-Output Function for Binary Hopfield Neural Networks . . .. .. 311
G. Galdn Marin, J. Mutioz Pérez

On the Three Layer Neural Networks Using Sigmoidal Functions . ........ 321
I Ciuca, F. Jitaru

The Capacity and Atractor Basins of Associative Memory Models........ 330
N. Davey, S.P. Hunt

A Modular Attractor Model of Semantic Access. ... ..ovvvv . 340
W. Power, R. Frank, J. Done, N. Davey

Priming an Artificial Associative Memory ........... ... ... il 348
C. Bertolini, H. Paugam-Moisy, D. Puzenat

What Does a Peak in the Landscape of a Hopficld Associative Memory
Look Like? . ..o 357
A. Imada

Periodic and Synchronic Firing in an Ensemble of Identical Stochastic
Units: Structural Stability......... . ... . 367
F.B. Rodriguez, V. Lopez

Driving Neuromodules into Synchronous Chaos . ....................... 377
F. Pasemann

Aging and Lévy Distributions in Sandpiles ............... .. ... ... 385
0. Sotolongo-Costa, A. Vazquez, J.C. Antoranz

Finite Size Effects in Neural Networks . ........ ... . ... ... .t 393
L. Viana, A. Castellanos, A.C.C Coolen



XX

On the Computational Power of Limited Precision Weights Neural

Networks in Classification Problems: How to Calculate the Weight Range

so that a Solution Wil Exist ............... . i 401
S. Draghici

Plasticity Phenomena (Maturing, Learning & Memory)

Estimating Exact Form of Generalisation Errors ....................... 413
J. Feng

A Network Model for the Emergence of Orientation Maps and Local
Lateral Circuits . .. .o oottt i e e 421
T. Burger, E.W. Lang

A Neural Network Model for the Self-Organization of Cortical Grating
Cells o 431
C. Bauer, T. Burger, E.W. Lang

Extended Nonlinear Hebbian Learning for Developing Sparse-Distributed
Representation ......... ...ttt e 442
B.-l. Zhang, T. D. Gedeon

Cascade Error Projection: A Learning Algorithm for Hardware
Implementation . .. ....ooii it e 450
T.A. Doung, T. Daud

Unification of Supervised and Unsupervised Training ................... 458
L.M. Reyner:

On-Line Optimization of Radial Basis Function Networks with Orthogonal
Techniques . . ..o oot e 467
M. Salmerdn, J. Ortega Lopera, C.G. Puntonet

A Fast Orthogonalized FIR Adaptive Filter Structure Using a Recurrent
Hopfield-Like Network . . ... ..ot e e 478
M. Nakano-Miyatake, H. M. Pérez-Meana

Using Temporal Neighborhoods to Adapt Function Approximators in
Reinforcement Learning. ... ... . .. i 488
R.M. Kretchmar, C. W. Anderson

Autonomous Clustering for Machine Learning ......................... 497
O. Luaces, J.J. del Coz, J.R. Quevedo, J. Alonso, J. Ranilla,
A. Bahamonde

Bioinspired Framework for General-Purpose Learning. .................. 507
S. Alvarez de Toledo, J.M. Barreiro

Learning Efficient Rulesets from Fuzzy Data with a Genetic Algorithm ... 517
F. Botana



XXI

Self-Organizing Cases to Find Paradigms ..., 527
J.J. del Coz, O. Luaces, J.K. Quevedo, J. Alonso, J. Ranilla,
A. Bahamonde

Training Higher Order Gaussian Synapses..........c..covoviiveinnnn ... 537
R.J. Duro, J.L. Crespo, J. Santos

On-Line Gradient Learning Algorithms for K-Nearest Neighbor Classifiers. 546
S. Bermejo, J. Cabestany

Structure Adaptation in Artificial Neural Networks through Adaptive
Clustering and through Growth in State Space......................... 556
A. Pérez-Uribe, E. Sdinchez

Sensitivity Analisys of Radial Basis Function Networks for Fault Tolerance
PUIDOSES . .ottt e e 566
X. Parra, A. Catala

Association with Multi-dendritic Radial Basis Units .................... 573
J.D. Buldain, A. Roy

A Boolean Neural Network Controlling Task Sequences in a Noisy
Environment .. ... 582
F.E. Lauria, M. Milo, R. Prevete, S. Visco

SOAN: Self Organizing with Adaptative Neighborhood Neural Network . . . 591
R. Iglesias, S. Barro Ameneiro

Topology Preservation in SOFM: An Euclidean Versus Manhattan
Distance CompariSon . .. ...ttt e 601
N.J. Medrano-Marqués, B. Martin-del-Brio

Supervised VQ Learning Based on Temporal Inhibition ................. 610
P. Martin-Smith, F.J. Pelayo, E. Ros, A. Prieto

Improving the LBG Algorithm......... ... .. ... . ... .. ... ... 621
M. Russo, G. Patané

Sequential Learning Algorithm for PG-RBF Network Using Regression

Weights for Time Series Prediction .............. .. ... ... .. ......... 631
I. Rojas, H. Pomares, J.L. Bernier, J. Ortega Lopera, E. Ros,
A. Prieto

Parallel Fuzzy Learning .. ... ... ... . i 641
M. Russo

Classification and Feature Selection by a Self-Organizing Neural Network . 651
A. Ribert, E. Stocker, A. Ennaji, Y. Lecourtier



XXI

SA-Prop: Optimization of Multilayer Perceptron Parameters Using
Simulated Annealing ......... ... . .. i 661
P.A. Castillo, J.J. Merelo, J. Gonzilez, V. Rivas, G. Romero

Mobile Robot Path Planning Using Genetic Algorithms . ................ 671
C.E. Thomaz, M.A.C. Pacheco, M.M.B.R. Vellasco

Do Plants Optimize? ... ... .. . e e 680
H.J.S. Coutinho, E.A. Lanzer, A.B. Tcholakian

Heuristic Generation of the Initial Population in Solving Job Shop
Problems by Evolutionary Strategies ............... .o ... 690
R. Varela, A. Gémez, C.R. Vela, J. Puente, C. Alonso

Randomness in Heuristics: An Experimental Investigation for the
Maximum Satisfiability Problem ........... .. ... i, 700
H. Drias

Solving the Packing and Strip-Packing Problems with Genetic Algorithms. 709
A. Gémez, D. de la Fuente

Multichannel Pattern Recognition Neural Network ..................... 719
M. Ferndndez-Delgado, J. Presedo, S. Barro Ameneiro

A Biologically Plausible Maturation of an ART Network ................ 730
M.E.J. Raijmakers, P.C.M. Molenaar

Adaptive Resonance Theory Microchips........ ... ... it 737
T. Serrano-Gotarredona, B. Linares-Barranco

Application of ART2-A as a Pseudo-supervised Paradigm to Nuclear
Reactor Diagnostics .......... . i 747
S. Keyvan, L.C. Rabelo

Supervised ART-I: A New Neural Network Architecture for Learning and
Classifying Multivalued Input Patterns ................... ... ......... 756
K.R. Al-Rawi

Artificial Intelligence and Cognitive Neuroscience

Conscious and Intentional Access to Unconscious Decision-Making Module
in Ambiguous Visual Perception ........... ... ..ot 766
C. Taddei-Ferretti, C. Musio, S. Santillo, A. Cotugno

A Psychophysical Approach to the Mechanism of Human Stereovision .... 776
F. Mored:
Neural Coding and Color Sensations. .. ............coviiiiiiinena.. 786

W. Backhaus



XXH

Neurocomputational Models of Visualisation: A Preliminary Report ......
1. Aleksander, B. Dunmall, V. del Frate

Self-Organization of Shift-Invariant Receptive Fields....................
K. Fukushima, K. Yoshimoto

Pattern Recognition System with Top-Down Process of Mental Rotation . .
S. Satoh, H. Aso, S. Miyake, J. Kuroiwa

Segmentation of Occluded Objects Using a Hybrid of Selective Attention
and Symbolic Knowledge. ........ ... o i
Y. Mitsumori, T. Omori

Hypercolumn Model: A Modified Model of Neocognitron Using
Hierarchical Self-Organizing Maps.............o i,
N. Tsuruta, R.-i. Taniguchi, M. Amamiya

Attentional Strategies for Object Recognition..........................
L. Pessoa, S. Ezel

Author Index ....... ...



