
 
Proceedings

 

 
IEEE Workshop on Distributed Intelligent Systems: 

Collective Intelligence and Its Applications

June 15-16, 2006 
Prague, Czech Republic 

Edited by 
Vladimír Ma ík, William A. Gruver, Michal P chou ek, Libor P eu il

The workshop is organized by the IEEE Systems, Man, and Cybernetics Society 
in cooperation with 

Gerstner Laboratory, Czech Technical University in Prague 
Czech Society for Cybernetics and Informatics 

Taiwanese Association for Artificial Intelligence 
Action M Agency 

 
 

 

 

 

   CSKI
 

 
 
 
 
 
 

Los Alamitos, California 
Washington      •      Tokyo 



Copyright © 2006 by The Institute of Electrical and Electronics Engineers, Inc. 
All rights reserved 

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source. Libraries may photocopy 
beyond the limits of US copyright law, for private use of patrons, those articles in this volume that carry a code at 
the bottom of the first page, provided that the per-copy fee indicated in the code is paid through the Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA  01923. 
 
Other copying, reprint, or republication requests should be addressed to: IEEE Copyrights Manager, IEEE Service 
Center, 445 Hoes Lane, P.O. Box 133, Piscataway, NJ 08855-1331. 
 
The papers in this book comprise the proceedings of the meeting mentioned on the cover and title page. They reflect 
the authors’ opinions and, in the interests of timely dissemination, are published as presented and without change. 
Their inclusion in this publication does not necessarily constitute endorsement by the editors, the IEEE Computer 
Society, or the Institute of Electrical and Electronics Engineers, Inc. 

 
IEEE Computer Society Order Number P2589 

ISBN 0-7695-2589-X 
ISBN-13 978-0-7695-2589-1 

Library of Congress 2006923140 
 

Additional copies may be ordered from: 
 

IEEE Computer Society IEEE Service Center IEEE Computer Society 
Customer Service Center 445 Hoes Lane Asia/Pacific Office 

10662 Los Vaqueros Circle P.O. Box 1331 Watanabe Bldg., 1-4-2 
P.O. Box 3014 Piscataway, NJ 08855-1331 Minami-Aoyama 

Los Alamitos, CA 90720-1314 Tel: + 1 732 981 0060 Minato-ku, Tokyo 107-0062 
Tel: + 1 800 272 6657 Fax: + 1 732 981 9667 JAPAN 
Fax: + 1 714 821 4641 http://shop.ieee.org/store/ Tel:  + 81 3 3408 3118 

http://computer.org/cspress
csbooks@computer.org

customer-service@ieee.org Fax: + 81 3 3408 3553 
tokyo.ofc@computer.org

  

Individual paper REPRINTS may be ordered at: reprints@computer.org

 
Editorial production by Silvia Ceballos 

Cover art production by Joseph Daigle/ Studio Productions 

Printed in the United States of America by Applied Digital Imaging 
 
 
 
 
 
 
 
 
 
 
 

IEEE Computer Society 

Conference Publishing Services 
http://www.computer.org/proceedings/

 



2006 IEEE Workshop on Distributed Intelligent Systems 
Collective Intelligence and Its Applications 

Table of Contents 
Program Committee ____________________________________________________________________x 
External Reviewers___________________________________________________________________ xii 
Organizing Committee _______________________________________________________________xiii 

Introduction to the Workshop....................................................................................................................................1 
W. A. Gruver, V. Ma ík, and D. McFarlane 

Track A: Collective Robotics and Human/Robot Interaction 
Co-chairs:
Aarne Halme (FIN), Libor P eu il (CZ), and Gary Toth (USA) 

Introduction to the Track A........................................................................................................................................5 
A. Halme, L. P eu il, and G. Toth 

Conflict Resolution with Minimal Communication Bandwidth ....................................................................................7 

A. Farinelli, L. Iocchi, and D. Nardi 

Design of Decentralized Capturing Behavior by Multiple Mobile Robots..................................................................13 

Y. Kobayashi, K. Otsubo, and S. Hosoe 

Physical Interference Impact in Multi-robot Task Allocation Auction Methods.........................................................19 

J. Guerrero and G. Oliver 

Cooperative, Distributed Localization in Multi-robot Systems: A Minimum-Entropy  
Approach .....................................................................................................................................................................25 

V. Caglioti, A. Citterio, and A. Fossati 

Behavior Fusion Estimation for Robot Learning from Demonstration........................................................................31 

M. Nicolescu, O. C. Jenkins, and A. Olenderski 

Robotic Formation Control Using Variable Structure Systems Approach ..................................................................37 

Q. P. Ha, H. M. Ha, and G. Dissanayake 

Collective Multi-objective Planning............................................................................................................................43 

A.-I. Mouaddib 

Detection Model in Collaborative Multi-robot Monte Carlo Localization ..................................................................49 

R. Barea, E. López, L.M. Bergasa, S. Álvarez, and M. Ocaña 

v



Real-Time Simultaneous Localization and Mapping Using a Wide-Angle Stereo Camera ........................................55 

D. Schleicher, LM. Bergasa, R. Barea, E. López, and M. Ocaña 

A Distributed Architecture for Mobile Multirobot Remote Interaction.......................................................................61 

A. Khamis, A. Abdel-Rahman, and M. Kamel 

Order-Disorder Oscillations in the Populations of Faulty Repulsive Agents ..............................................................67 

J. H. Collet 

Virtual-Head Robot Tracking and Three-Point l-l Control for Multiple Mobile Robots.............................................73 

A. D. Nguyen, Q. P. Ha, and H. T. Nguyen 

Sensing Locations Positioning for Multi-robot Inspection Planning...........................................................................79 

J. Faigl and M. Kulich 

Heterogeneous Swarm Formation Control Using Bivariate Normal Functions  
to Generate Potential Fields.........................................................................................................................................85 

L. Barnes, W. Alvis, M. Fields, K. Valavanis, and W. Moreno 

Track B: Industry Applications of Distributed and Agent-Based Systems 
Co-chairs:
Robert Brennan (CAN), Dilip Kotak (CAN), and Ji í Lažanský (CZ) 

Introduction to the Track B......................................................................................................................................95 

R. Brennan, J. Lažanský, and V. Ma ík

A New Evaluation Method of Communication for Distributed Control......................................................................97 

J. J. Scarlett and R. W. Brennan 

Automatic Control Application Recovery in Distributed IEC 61499 based  
Automation and Control Systems..............................................................................................................................103 

R. Froschauer, F. Auinger, G. Grabmair, and T. Strasser 

Dynamic Reconfiguration of Distributed Control Applications with Reconfiguration  
Services based on IEC 61499 ....................................................................................................................................109 

A. Zoitl, C. Sünder, and I. Terzic 

Modelling Execution Order and Real-Time Constraints in IEC 61499 Control Applications...................................115 

G. Grabmair, R. Froschauer, T. Strasser, and A. Zoitl 

An Approach to the Application of the Design Structure Matrix for Assessing  
Reconfigurability of Distributed Manufacturing Systems .........................................................................................121 

A. M. Farid and D. C. McFarlane 

Modeling of Reconfiguration Control Applications based on the IEC 61499  
Reference Model for Industrial Process Measurement and Control Systems............................................................127 

T. Strasser, I. Müller, C. Sünder, O. Hummer, and H. Uhrmann 

Disturbance Detection, Recover and Prediction in Holonic Manufacturing Control.................................................133 

P. Leitão and J. Barbosa 

vi



Software Agents for Ambient Intelligence based Manufacturing..............................................................................139 

Agent Infrastructure for Distributed Control and Interoperability.............................................................................145 

F. Maturana, P. Tichý, P. Vrba, V. Ma ík, R. Staron, and K. Hall 

Multi-agent System Enhanced Supervision of Process Automation..........................................................................151 

T. Pirttioja, A. Halme, A. Pakonen, I. Seilonen, and K. Koskinen 

Agent-Based Distributed Resource Allocation in Technical Dynamic Systems .......................................................157 

H. Voos 

The Evaluations of Quantitative Methods to Conflict Agents ...................................................................................163 

A Brace of Agent Simulation Scenarios ....................................................................................................................169 

M. Fletcher and P. Vrba 

Scalable HIL Simulator for Multi-agent Systems Interacting in Physical  
Environments.............................................................................................................................................................177 

Z. Papp, F. den Ouden, B. Netten, and A. Zoutendijk 

Early Requirement Guidelines for Multiagent System Modeling..............................................................................183 

N. Ruiz, A. Giret, and V. Botti 

Posing Some Design Questions for Crafting Agent Simulations...............................................................................189 

M. Fletcher and P. Vrba 

MASON: A Proposal for an Ontology of Manufacturing Domain............................................................................195 

S. Lemaignan, A. Siadat, J.-Y. Dantan, and A. Semenenko 

Coordination and Control for Railroad Networks Inspired by Manufacturing Control.............................................201

and H. Van Brussel 

Implementation of a Wireless Distributed Intelligent System ...................................................................................207 

S. Ovcharenko, Z. Alibhai, C. Ng, W. A. Gruver, and D. Sabaz 

LS/ATN: Reporting on a Successful Agent-Based Solution for Transport  
Logistics Optimization ..............................................................................................................................................213 

N. Neagu, K. Dorer, D. Greenwood, and M. Calisti 

Remote Programming of Multirobot Systems within the UPC-UJI Telelaboratories:  
System Architecture and Agent-Based Multirobot Control.......................................................................................219 

R. Wirz, R. Marin, J. Ruzafa, and P. J. Sanz 

The Application of Holonic Control to Tactical Sensor Management.......................................................................225 

P. McGuire, G. Liggins, A. Benaskeur, R. W. Brennan, and P. Wojcik 

Developing Agents for Electricity Trade Markets.....................................................................................................231 

S. Al-Agtash 

vii

C.-Y. Lo, Y.-T. Chang, C.-F. Wu, and H.-T. Chang 

K. De Swert, P. Valckenaers, B. Saint German, P. Verstraete,  Hadeli,  

M.A. Perez, L. Susperregi, I. Maurtua, A. Ibarguren, and B. Sierra 



Multi-Agent Framework for Distributed Trading......................................................................................................237 

D. Sabaz, Z. Alibhai, and W.A. Gruver 

Deployment of Agent Technologies in Industrial Applications ................................................................................243 

P. Tichý, V. Ma ík, P. Vrba, F. Mac rek, P. Šlechta, R. J. Staron, F. P. Maturana, and K. H. Hall 

Track C: Knowledge Systems for Coalition Operations 
Co-chairs:
Jeff Bradshaw (USA), Michal P chou ek (CZ), Niranjan Suri (USA), and Austin Tate (UK) 

Introduction to the Track C....................................................................................................................................251 

J. Bradshaw, M. P chou ek, N. Suri, and A. Tate 

An Investigation into the Use of Collaborative Concepts for Planning in Disaster  
Response Coalitions ..................................................................................................................................................253 

C. Siebra and A. Tate 

Agent-Based Coalition Formation in Disaster Response Applications .....................................................................259 

L. Bölöni, M. Khan, and D. Turgut 

Distributed Planning Algorithm for Coalition Logistics in Semi-Trusted Environment ...........................................265

M. Rehák, M. P chou ek, and P. Volf 

Market-Based Collaborations for Autonomous Operations of Unmanned Air Vehicles...........................................273 

Y.-L. Chen, B. Gregory, M. Easley, M. Peot, J. Lee, and T. Altshuler 

Negotiation-Based Approach to Unmanned Aerial Vehicles ....................................................................................279 

D. Šišlák, M. Rehák, M. P chou ek, D. Pavlí ek, and M. Uller 

Modelling a Typical Guerrilla War ...........................................................................................................................285 

J. Doran 

Context-Based Disaster Management Support ..........................................................................................................291 

A. Smirnov, M. Pashkin, N. Chilov, and T. Levashova 

A Cognitive Agent-based Approach to Varying Behaviours in Computer Generated  
Forces Systems to Model Scenerios like Coalitions ..................................................................................................297 

M. Fletcher 

Improving Agent Coalitions by Behavioral Patterns Clustering and Conservative  
Reconfiguration .........................................................................................................................................................303 

K. Ciesielski 

Formalization of Multi-dimensional Responsibility: Taylorism versus  
Socio-Technical Systems Design ..............................................................................................................................309 

L. Royakkers and M. Verkerk 

Multidimensional Context Representations for Situational Trust..............................................................................315 

M. Rehák, M. Gregor, and M. P chou ek

The Case for a Reference Model for Agent-Based Systems......................................................................................321 

P.J. Modi, W. Regli, and I. Mayk 

viii



Reflective-Cognitive Architecture: From Abstract Concept to Self-Adapting Agent ...............................................326 

L. Foltýn, J. Toži ka, M. Rollo, M. P chou ek, and P. Jisl 

Special Session R: Role-Based Collaboration 
Co-chairs:
Haibin Zhu (CAN) and Giacomo Cabri (IT) 

Introduction to the Special Session (R) on Role Based Collaboration ...............................................................335 
H. Zhu  

An Organization Model Based on Party Pattern to Support Dynamic Change  
for Role-Based Workflow Application......................................................................................................................337 

S. Bai and P. Du 

Collaboration-Driven Role Suggestion for Agents....................................................................................................343 

G. Cabri, L. Ferrari, L. Leonardi, and R. Quitadamo 

A Role-Based Modeling for Agent Teams ................................................................................................................348 

Y. Zhang and J. Yin 

A Role-Based Architecture for Intelligent Agent Systems ........................................................................................354 

H. Zhu 

Special Session S: Autonomic and Situation-Aware Communication Services 
Chair:
Fabio Bellifemine (IT) 

Introduction to the Special Session S .....................................................................................................................363 
F. Bellifemine 

Towards Pervasive Supervision for Autonomic Systems ..........................................................................................365 

L. Baresi, M. Baumgarten, M. Mulvenna, C. Nugent, K. Curran,  
and P.H. Deussen 

Genetic Algorithms for Autonomic Route Discovery ...............................................................................................371 

E. Gelenbe, P. Liu, and J. Lainé 

TURBO: An Autonomous Execution Environment with Scalability and Load  
Balancing Features ....................................................................................................................................................377 

R. Alfano and G. Di Caprio 

Towards Autonomic and Situation-Aware Communication Services: The CASCADAS  
Vision ........................................................................................................................................................................383 

A. Manzalini and F. Zambonelli 

Author Index............................................................................................................................................................389 

ix




