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Preface

This volume collects the papers selected for presentation at the IX Congress
of the Italian Association for Artificial Intelligence (AI*IA), held in Milan at
the University of Milano—Bicocca (September 21-23, 2005). On the one hand
this congress continues the tradition of AI*IA in organizing its biannual sci-
entific meeting from 1989; on the other hand, this edition is a landmark in
the involvement of the international community of artificial intelligence (AI),
directly involving a broad number of experts from several countries in the Pro-
gram Committee. Moreover, the peculiar nature of scientific research in artificial
intelligence (which is intrinsically international) and several consolidated inter-
national collaborations in projects and mobility programs allowed the collection
and selection of papers from many different countries, all around the world,
enlarging the visibility of the Italian contribution within this research field.

Artificial intelligence is today a growing complex set of conceptual, theoret-
ical, methodological, and technological frameworks, offering innovative compu-
tational solutions in the design and development of computer-based systems.
Within this perspective, researchers working in this area must tackle a broad
range of knowledge about methods, results, and solutions coming from different
classical areas of this discipline. The congress was designed as a forum allowing
researchers to present and discuss specialized results as general contributions to
Al growth.

In order to give a novel perspective in which both theoretical and appli-
cation aspects of Al contribute to the growth of the area, this book mirrors
the structure of the congress, grouping the papers into four main categories:
(1) Theoretical Research: Results and Proposals; (2) Theoretical Research: Im-
provements and Consolidations; (3) Applications: Systems and Prototypes; (4)
Applications: Case Studies and Proposals. Within this classification some of the
main classical topics of artificial intelligence are presented (agents, knowledge
representation, machine learning, planning, robotics, natural language, ...), but
here the emphasis is on the ability of AI computational approaches to face chal-
lenging problems and to propose innovative solutions.

The book contains 46 full papers (6 for the first category, 18 for the second, 15
for the third, and 7 for the fourth) and 16 short papers (for the four categories,
respectively 3, 6, 4, and 3).

Many people contributed to the success of the congress and the creation of
this volume, from the initial idea to its implementation. My first acknowledge-
ment is to the General Board of AI*IA which offered me the opportunity to chair
this congress. Then I thank the President of the Association (Marco Gori) for
starting suggestions, all the scientists who submitted their work, and all Program
Committee members and reviewers for their collaboration. A special thanks to
Luigia Carlucci Aiello for her indispensable, kind, friendly and continuous con-
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sultation on the most heterogeneous aspects I met during the path. Finally, a
special thanks also to the University of Milano-Bicocca for hospitality and its
generous contribution in the realization of this volume.

A particular acknowledgement to all the people of the Artificial Intelligence
Lab (L.INT.AR.) of the University of Milano-Bicocca, and to the “official” Local
Organization Committee (Fabio Zanzotto, Federica Sartori, Fabio Sartori, Mizar
Luca Federici, Alessandro Mosca, Matteo Palmonari, Davide Ungari) whose work
was the fundamental contribution to the actual success of the event. Moreover,
I want to thank the Department of Computer Science, Systems and Commu-
nication of my university, and those companies that financially supported the
congress: AlSoftware (F. Gardin), Akhela (P. Ravasio), Aletheia (F. Rebuffo),
Gruppo Fabbri (F. Fabbri, A. Caruso), illycaffé (E. Illy, F. Suggi Liverani).

Finally, my gratitude for the constant, indispensable, and precious support
in all the development steps of the congress to Sara Manzoni, the co-editor of
this volume.

July 2005 Stefania Bandini
Director, Artificial Intelligence Lab (L.INT.AR.)

Dept. of Computer Science, Systems

and Communication (DISCo)

University of Milano-Bicocca



Organization

AT*TA 2005 was organized by the Artificial Intelligence Lab (L.INT.AR.) of the
Department of Computer Science, Systems and Communication (DISCo) of the
University of Milano-Bicocca, in cooperation with the Italian Association for

Artificial Intelligence (AI*IA).

Congress Organization

Congress Chair
Local Organization

Workshop

Program Committee

Stefania Bandini
Luigia Carlucci Aiello
Jean-Francois Boulicaut
Ernesto Burattini
Marie-Odile Cordier
Floriana Esposito

Lee Giles

Martin Golumbic
Marco Gori

Owen Holland
Lawrence Hunter
Joost Kok

Sara Manzoni
Giancarlo Mauri
Peter McBurney
Andrea Omicini
Maria Teresa Pazienza
Paolo Petta

Erik Sandewall

Flavio Soares da Silva
Giovanni Soda
Steffen Staab

Stefania Bandini

Fabio Zanzotto (Chair), Fabio Sartori,
Federica Sartori, Mizar Luca Federici,
Sara Manzoni, Alessandro Mosca,
Matteo Palmonari, Davide Ungari

Fabio Sartori (Chair), Matteo Palmonari

University of Milano-Bicocca (Italy)
University of Rome “La Sapienza” (Italy)
INSA — Lyon (France)

University of Napoles (Italy)

University of Rennes (France)

University of Bari (Italy)

Pennsylvania State University (USA)
University of Haifa (Israel)

University of Siena (Italy)

University of Essex (UK)

University of Colorado (USA)

Leiden University (The Netherlands)
University of Milano-Bicocca (Italy)
University of Milano-Bicocca (Italy)
University of Liverpool (UK)

University of Bologna (Italy)

University of Rome “Tor Vergata” (Italy)
Austrian Research Institute for AI (Austria)
Linképing University (Sweden)
University of Sao Paulo (Brazil)
University of Florence (Italy)

University of Koblenz-Landau (Germany)



VIII  Organization
Oliviero Stock

Furio Suggi Liverani
Pietro Torasso
Franco Turini
Achille Varzi

Referees

Luigia Carlucci Aiello
Maurizio Atzori
Stefania Bandini
Miriam Baglion
Roberto Bisiani
Jean-Francois Boulicaut
Roberto Brunelli
Ernesto Burattini
Marco Cadoli
Alessio Ceroni
Amedeo Cesta
Ettore Colombo
Paolo Coraggio
Marie-Odile Cordier
Fabrizio Costa
Stefania Costantini
Claudia D’Amato
Nicola Di Mauro
Floriana Esposito
Daniele Falavigna
Nicola Fanizzi
Alessandro Farinelli
Stefano Ferilli

Sponsors

AlSoftware S.p.A., Milano

Akhela s.r.l., Cagliari
Aletheia s.r.l., Milano

IRST — Trento (Italy)
illycaffé — Trieste (Italy)
University of Turin (Italy)
University of Pisa (Italy)
Columbia University (USA)

Claudio Giuliano
Martin Golumbic
Marco Gori
Giorgio Grisetti
Owen Holland
Lawrence Hunter
Luca Iocchi

Joost Kok

Milen Kouylekov
Riccardo Leone
Francesca A. Lisi
Sara Manzoni
Giancarlo Mauri
Peter McBurney
Alessandro Mosca
Matteo Negri
Andrea Omicini
Matteo Palmonari
Andrea Passerini
Maria Teresa Pazienza
Giovanna Petrone
Paolo Petta
Silvana Quaglini

Rene Quiniou
Christoph Ringelstein
Carsten Saathoff
Erik Sandewall
Matteo Santoro
Marco Schaerf
Raimondo Schettini
Dino Seppi

Flavio Soares da Silva
Giovanni Soda
Steffen Staab
Armando Stellato
Oliviero Stock

Carlo Strapparava
Bernhard Tausch
Pietro Torasso
Franco Turini
Alexandre Vautier
Giuseppe Vizzari
Fabio Zanzotto

Department of Computer Science, Systems and Communication (DISCo),

University of Milano—Bicocca, Milan
Gruppo Fabbri S.p.A., Vignola (MO)

illycaffe, Trieste



Lecture Notes in Artificial Intelligence (LNAI)

Vol. 3717: B. Gramlich (Ed.), Frontiers of Combining Sys-
tems. X, 321 pages. 2005.

Vol. 3702: B. Beckert (Ed.), Automated Reasoning with
Analytic Tableaux and Related Methods. X111, 343 pages.
2005.

Vol. 3698: U. Furbach (Ed.), KI 2005: Advances in Arti-
ficial Intelligence. XIII, 409 pages. 2005.

Vol. 3690: M. P&choulek, P. Petta, L.Z. Varga (Eds.),
Multi-Agent Systems and Applications IV. XVII, 667
pages. 2005.

Vol. 3684: R. Khosla, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part IV. LXXIX, 933 pages. 2005.

Vol. 3683: R. Khosla, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-B ased Intelligent Information and Engineer-
ing Systems, Part Ill. LXXX, 1397 pages. 2005.

Vol. 3682: R. Khosla, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part II. LXXIX, 1371 pages. 2005.

Vol. 3681: R. Khosla, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part . LXXX, 1319 pages. 2005.

Vol. 3673: S. Bandini, S. Manzoni (Eds.), AI*IA 2005:
Advances in Artificial Intelligence. XIV, 614 pages. 2005.

Vol. 3662: C. Baral, G. Greco, N. Leone, G. Terracina
(Eds.), Logic Programming and Nonmonotonic Reason-
ing. XIII, 454 pages. 2005.

Vol. 3661: T. Panayiotopoulos, J. Gratch, R. Aylett, D.
Ballin, P. Olivier, T. Rist (Eds.), Intelligent Virtual Agents.
X1, 506 pages. 2005.

Vol. 3658: V. Matousek, P. Mautner, T. Pavelka (Eds.),
Text, Speech and Dialogue. XV, 460 pages. 2005.

Vol. 3642: D. Slezak, J. Yao, J.E. Peters, W. Ziarko, X. Hu
(Eds.), Rough Sets, Fuzzy Sets, Data Mining, and Granu-
lar Computing, Part II. XX1II, 738 pages. 2005.

Vol. 3641: D. Slezak, G. Wang, M. Szczuka, 1. Diintsch,
Y. Yao (Eds.), Rough Sets, Fuzzy Sets, Data Mining, and
Granular Computing, Part I. XXIV, 742 pages. 2005.

Vol. 3632: R. Nieuwenhuis (Ed.), Automated Deduction
— CADE-20. X111, 459 pages. 2005.

Vol. 3630: M.S. Capcarrere, A.A. Freitas, P.J. Bentley,
C.G. Johnson, J. Timmis (Eds.), Advances in Artificial
Life. XIX, 949 pages. 2005.

Vol. 3626: B. Ganter, G. Stumme, R. Wille (Eds.), Formal
Concept Analysis. X, 349 pages. 2005.

Vol. 3625: S. Kramer, B. Pfahringer (Eds.), Inductive
Logic Programming. XIII, 427 pages. 2005.

Vol. 3620: H. Muiioz-Avila, F. Ricci (Eds.), Case-Based

Reasoning Research and Development. XV, 654 pages.
2005.

Vol. 3614: L. Wang, Y. Jin (Eds.), Fuzzy Systems and
Knowledge Discovery, Part Il. XLI, 1314 pages. 2005.

Vol. 3613: L. Wang, Y. Jin (Eds.), Fuzzy Systems and
Knowledge Discovery, Part I. XLI, 1334 pages. 2005.

Vol. 3607: J.-D. Zucker, L. Saitta (Eds.), Abstraction, Re-
formulation and Approximation. XII, 376 pages. 2005.

Vol. 3596: F. Dau, M.-L. Mugnier, G. Stumme (Eds.),
Conceptual Structures: Common Semantics for Sharing
Knowledge. XI, 467 pages. 2005.

Vol. 3593: V. Matik, R. W. Brennan, M. P&choudek (Eds.),
Holonic and Multi-Agent Systems for Manufacturing. XI,
269 pages. 2005.

Vol. 3587: P. Perner, A. Imiya (Eds.), Machine Learning
and Data Mining in Pattern Recognition. X VII, 695 pages.
2005.

Vol. 3584: X. Li, S. Wang, Z.Y. Dong (Eds.), Advanced
Data Mining and Applications. XIX, 835 pages. 2005.

Vol. 3581: S. Miksch, J. Hunter, E. Keravnou (Eds.), Ar-
tificial Intelligence in Medicine. XVII, 547 pages. 2005.

Vol. 3577: R. Falcone, S. Barber, J. Sabater-Mir, M.P.
Singh (Eds.), Trusting Agents for Trusting Electronic So-
cieties. VIII, 235 pages. 2005.

Vol. 3575: S. Wermter, G. Palm, M. Elshaw (Eds.),
Biomimetic Neural Learning for Intelligent Robots. IX,
383 pages. 2005.

Vol. 3571: L. Godo (Ed.), Symbolic and Quantitative
Approaches to Reasoning with Uncertainty. XVI, 1028
pages. 2005.

Vol. 3559: P. Auer, R. Meir (Eds.), Learning Theory. XI,
692 pages. 2005.

Vol. 3558: V. Torra, Y. Narukawa, S. Miyamoto (Eds.),
Modeling Decisions for Artificial Intelligence. XII, 470
pages. 2005.

Vol. 3554: A. Dey, B. Kokinov, D. Leake, R. Turner (Eds.),
Modeling and Using Context. XIV, 572 pages. 2005.

Vol. 3550: T. Eymann, F. Kligl, W. Lamersdorf, M.
Klusch, M.N. Huhns (Eds.), Multiagent System Technolo-
gies. XI, 246 pages. 2005.

Vol. 3539: K. Morik, J.-F. Boulicaut, A. Siebes (Eds.),
Local Pattern Detection. XI, 233 pages. 2005.

Vol. 3538: L. Ardissono, P. Brna, A. Mitrovic (Eds.), User
Modeling 2005. XVI, 533 pages. 2005.

Vol. 3533: M. Ali, E. Esposito (Eds.), Innovations in Ap-
plied Artificial Intelligence. XX, 858 pages. 2005.

Vol. 3528: P.S. Szczepaniak, J. Kacprzyk, A. Niewiadom-
ski (Eds.), Advances in Web Intelligence. X VII, 513 pages.
2005.



Vol. 3518: T.B. Ho, D. Cheung, H. Liu (Eds.), Advances in
Knowledge Discovery and Data Mining. XXI, 864 pages.
2005.

Vol. 3508: P. Bresciani, P. Giorgini, B. Henderson-Sellers,
G. Low, M. Winikoff (Eds.), Agent-Oriented Information
Systems IL. X, 227 pages. 2005.

Vol. 3505: V. Gorodetsky, J. Liu, V. Skormin (Eds.), Au-
tonomous Intelligent Systems: Agents and Data Mining.
X1, 303 pages. 2005.

Vol. 3501: B. Kégl, G. Lapalme (Eds.), Advances in Arti-
ficial Intelligence. XV, 458 pages. 2005.

Vol. 3492: P. Blache, E. Stabler, J. Busquets, R. Moot
(Eds.), Logical Aspects of Computational Linguistics. X,
363 pages. 2005.

Vol. 3488: M.-S. Hacid, N.V. Murray, Z.W. Ra§, S.
Tsumoto (Eds.), Foundations of Intelligent Systems. X1II,
700 pages. 2005.

Vol. 3487: J. Leite, P. Torroni (Eds.), Computational Logic
in Multi-Agent Systems. X1, 281 pages. 2005.

Vol. 3476: J. Leite, A. Omicini, P. Torroni, P. Yolum (Eds.),
Declarative Agent Languages and Technologies II. X1,
289 pages. 2005.

Vol. 3464: S.A. Brueckner, G.D.M. Serugendo, A. Kara-
georgos, R. Nagpal (Eds.), Engineering Self-Organising
Systems. XIII, 299 pages. 2005.

Vol. 3452: E. Baader, A. Voronkov (Eds.), Logic for Pro-
gramming, Artificial Intellig ence, and Reasoning. XI, 562
pages. 2005.

Vol. 3451: M.-P. Gleizes, A. Omicini, F. Zambonelli
(Eds.), Engineering Societies in the Agents World V. X1,
349 pages. 2005.

Vol. 3446: T. Ishida, L. Gasser, H. Nakashima (Eds.), Mas-
sively Multi-Agent Systems 1. XI, 349 pages. 2005.

Vol. 3445: G. Chollet, A. Esposito, M. Faundez-Zanuy, M.
Marinaro (Eds.), Nonlinear Speech Modeling and Appli-
cations. XIII, 433 pages. 2005.

Vol. 3438: H. Christiansen, PR. Skadhauge, J. Villadsen
(Eds.), Constraint Solving and Language Processing. VIII,
205 pages. 2005.

Vol. 3430: S. Tsumoto, T. Yamaguchi, M. Numao, H. Mo-
toda (Eds.), Active Mining. XII, 349 pages. 2005.

Vol. 3419: B. Faltings, A. Petcu, F. Fages, F. Rossi (Eds.),
Constraint Satisfaction and Constraint Logic Program-
ming. X, 217 pages. 2005.

Vol. 3416: M. Bohlen, J. Gamper, W. Polasek, M.A. Wim-
mer (Eds.), E-Government: Towards Electronic Democ-
racy. X1III, 311 pages. 2005.

Vol. 3415: P. Davidsson, B. Logan, K. Takadama (Eds.),
Multi-Agent and Multi-Agent-Based Simulation. X, 265
pages. 2005.

Vol. 3403: B. Ganter, R. Godin (Eds.), Formal Concept
Analysis. XI, 419 pages. 2005.

Vol. 3398: D.-K. Baik (Ed.), Systems Modeling and Sim-
ulation: Theory and Applications. XIV, 733 pages. 2005.
Vol. 3397: T.G. Kim (Ed.), Artificial Intelligence and Sim-
ulation. XV, 711 pages. 2005.

Vol. 3396: R.M. van Eijk, M.-P. Huget, F. Dignum (Eds.),
Agent Communication. X, 261 pages. 2005.

Vol. 3394: D. Kudenko, D. Kazakov, E. Alonso (Eds.),
Adaptive Agents and Multi-Agent Systems II. VIII, 313
pages. 2005.

Vol. 3392: D. Seipel, M. Hanus, U. Geske, O. Barten-
stein (Eds.), Applications of Declarative Programming
and Knowledge Management. X, 309 pages. 2005.

Vol. 3374: D. Weyns, H. V.D. Parunak, F. Michel (Eds.),
Environments for Multi-Agent Systems. X, 279 pages.
2005.

Vol. 3371: M.W. Barley, N. Kasabov (Eds.), Intelligent
Agents and Multi-Agent Systems. X, 329 pages. 2005.

Vol. 3369: V. R. Benjamins, P. Casanovas, J. Breuker, A.
Gangemi (Eds.), Law and the Semantic Web. XII, 249
pages. 2005.

Vol. 3366: 1. Rahwan, P. Moraitis, C. Reed (Eds.), Argu-
mentation in Multi-Agent Systems. XII, 263 pages. 2005.

Vol. 3359: G. Grieser, Y. Tanaka (Eds.), Intuitive Human
Interfaces for Organizing and Accessing Intellectual As-
sets. XIV, 257 pages. 2005.

Vol. 3346: R.H. Bordini, M. Dastani, J. Dix, AEF.
Seghrouchni (Eds.), Programming Multi-Agent Systems.
X1V, 249 pages. 2005.

Vol. 3345: Y. Cai (Ed.), Ambient Intelligence for Scientific
Discovery. XII, 311 pages. 2005.

Vol. 3343: C. Freksa, M. Knauff, B. Krieg-Briickner, B.
Nebel, T. Barkowsky (Eds.), Spatial Cognition IV. XIII,
519 pages. 2005.

Vol. 3339: G.I. Webb, X. Yu (Eds.), AT 2004: Advances in
Artificial Intelligence. XXII, 1272 pages. 2004.

Vol. 3336: D. Karagiannis, U. Reimer (Eds.), Practical
Aspects of Knowledge Management. X, 523 pages. 2004.

Vol. 3327: Y. Shi, W. Xu, Z. Chen (Eds.), Data Mining and
Knowledge Management. X1III, 263 pages. 2005.

Vol. 3315: C. Lemaitre, C.A. Reyes, J.A. Gonzélez (Eds.),
Advances in Artificial Intelligence — IBERAMIA 2004.
XX, 987 pages. 2004.

Vol. 3303: J.A. Lépez, E. Benfenati, W. Dubitzky (Eds.),
Knowledge Exploration in Life Science Informatics. X,
249 pages. 2004.

Vol. 3301: G. Kern-Isberner, W. Rodder, F. Kulmann
(Eds.), Conditionals, Information, and Inference. XTI, 219
pages. 2005.

Vol. 3276: D. Nardi, M. Riedmiller, C. Sammut, J. Santos-
Victor (Eds.), RoboCup 2004: Robot Soccer World Cup
VIIL. XVIII, 678 pages. 2005.

Vol. 3275: P. Perner (Ed.), Advances in Data Mining. VIII,
173 pages. 2004.

Vol. 3265: R.E. Frederking, K.B. Taylor (Eds.), Machine
Translation: From Real Users to Research. X1, 392 pages.
2004.

Vol. 3264: G. Paliouras, Y. Sakakibara (Eds.), Gram-
matical Inference: Algorithms and Applications. XI, 291
pages. 2004.

Vol. 3259: J. Dix, J. Leite (Eds.), Computational Logic in
Multi-Agent Systems. XII, 251 pages. 2004.

Vol. 3257: E. Motta, N.R. Shadbolt, A. Stutt, N. Gibbins

(Eds.), Engineering Knowledge in the Age of the Semantic
Web. XVII, 517 pages. 2004.

F$677.65%



Table of Contents

Theoretical Research: Results and Proposals

The Complexity of Action Redundancy
Andrea Ferrara, Paolo Liberatore, Marco Schaerf ...........:......

On the Impact of Small-World on Local Search
Andren ROl smvcmsms s mims cmsms s0me s@5.05 £5 585 vinemeomsmonoms omon

A Hybrid Logic for Commonsense Spatial Reasoning
Stefania Bandini, Alessandro Mosca, Matteo Palmonari ............

Using a Theorem Prover for Reasoning on Constraint Problems
Marco Cadoli, Toni Mancing .........c...uuiniineinen e,

Good and Bad Practices in Propositionalisation
Nicolas Lachiche . .........ouu e i

Periodicity-Based Temporal Constraints
Paolo Terenziani, Luca Anselma, Stefania Montani ................

A Survey of Problem Difficulty in Genetic Programming
Leonardo Vanneschi, Marco Tomassini, Philippe Collard,
Manuel Clergue . ... e

Intelligent Information Access by Learning WordNet-Based User Profiles
M. Degemmis, P. Lops, G. Semeraro ..............ccoviiuuininii..

Refined Approximation of Concepts in Ontology
Dazhou Kang, Baowen Xu, Jianjiang Lu, Yanhui Li,
Peng Wang ...

Theoretical Research: Improvements and
Consolidations

Argumentation for Access Control
Guido Boella, Joris Hulstijn, Leendert van der Torre ...............

Determining Preferences Through Argumentation
Sylvie Doutre, Trevor Bench-Capon, Paul E. Dunne ................



X Table of Contents

Avoiding Order Effects in Incremental Learning
Nicola Di Mauro, Floriana Esposito, Stefano Ferilli,
Teresa M.A. Basile .............. .. i, 110

Evaluating Search Strategies and Heuristics for Efficient Answer Set
Programming
Enrico Giunchiglia, Marco Maratea .............................. 122

The SCIFF Abductive Proof-Procedure
Marco Alberti, Marco Gavanelli, Evelina Lamma, Paola Mello,
Paolo Torroni ..........o i ] 135

Scheduling with Probability and Temporal Constraints
Bassam Baki, Maroua Bouzid .................0 00\, 148

Schedule Robustness Through Broader Solve and Robustify Search
for Partial Order Schedules
Nicola Policella, Amedeo Cesta, Angelo Oddi, Stephen F. Smith . .. .. 160

Optimal Scheduling with Heuristic Best First Search
Maria R. Sierra, Ramiro Varela .................ccuuu'eionii. .. 173

Planning with Derived Predicates Through Rule-Action Graphs
and Local Search Techniques
Alfonso Gerevini, Alessandro Saetti, Ivan Serina, Paolo Toninelli .... 177

The Architecture of a Reactive Path-Planner for Mobile Robots Based
on Cellular Automata
Fabio M. Marchese .. ..........c.c oo 182

Modal Operators with Adaptable Semantics for Multi-agent Systems
s BIOTGO s 55 50565 1R85 AMIBF 5005 5ommnmm mow womm ms s b5 S B AN D 5 186

An Organisation Infrastructure for Multi-agent Systems Based on
Agent Coordination Contexts
Mirko Viroli, Andrea Omicini, Alessandro Ricci ...........ooooo... 198

Towards Fault-Tolerant Formal Concept Analysis
Ruggero G. Pensa, Jean-Frangois Boulicaut ....................... 212

Agent-Based Management of Responsive Environments
Fldvio Soares Corréa da Silva, Wamberto W. Vasconcelos . . ... ...... 224

An ACL for Specifying Fault-Tolerant Protocols
Nicola Dragoni, Mauro Gaspari, Davide Guidi .. ................... 237



Table of Contents XI

Experimental Evaluation of Hierarchical Hidden Markov Models
Attilio Giordana, Ugo Galassi, Lorenza Saitta ..................... 249

Optimization of Association Rules Extraction Through Exploitation
of Context Dependent Constraints
Arianna Gallo, Roberto Esposito, Rosa Meo, Marco Botta........... 258

Automata Slicing for Diagnosing Discrete-Event Systems with Partially
Ordered Observations
Alban Grastien, Marie-Odile Cordier, Christine Largouét ........... 270

Configurations for Inference from Causal Statements: Preliminary
Report
Philippe Besnard, Marie-Odile Cordier, Yves Moinard .............. 282

Laying the Foundations for a Formal Theory of Drama
Rossana Damiano, Vincenzo Lombardo, Antonio Pizzo ............. 286

A Semantic Kernel to Exploit Linguistic Knowledge
Roberto Basili, Marco Cammisa, Alessandro Moschitti .............. 290

Building a Wide Coverage Dynamic Grammar
Alessandro Mazzei, Vincenzo Lombardo . ............ccccouuuuinn.. 303

A Linguistic Inspection of Textual Entailment
Maria Teresa Pazienza, Marco Pennacchiotti,
Fabio Massimo Zanzotto ............cu i 315

Multigranular Scale Speech Recognizers: Technological and Cognitive
View
Francesco Cutugno, Gianpaolo Coro, Massimo Petrillo. ............. 327

Applications: Systems and Prototypes

Towards a General Framework for Substitutional Adaptation
in Case-Based Reasoning
Sara Manzoni, Fabio Sartori, Giuseppe Vizzari .................... 331

A Consumer Interest Prediction System from Transaction Behaviors
in Electronic Commerce
Chien-Chang Hsu, Wen-Yu Chien..............ccovuiiiiiiinnoi.. 343

Dealing with Different Languages and Old Profiles in Keystroke
Analysis of Free Text
Daniele Gunetti, Claudia Picardi, Giancarlo Ruffo ................. 347



XII Table of Contents

Learning Path Generation by Domain Ontology Transformation
Roberto Pirrone, Giovanni Pilato, Riccardo Rizzo,
GiusSeppe RUSSO . .« o oo ettt e

A Multidimensional Framework for the Representation of Ontologies
in Adaptive Hypermedia Systems
Francesca Carmagnola, Federica Cena, Cristina Gena,
Haria TOrre snsaainsssimsmmsmses Mims sRsms ams e @I MaIH: (HIas 08

A Conversational Agent Based on a Conceptual Interpretation of a
Data Driven Semantic Space

Francesco Agostaro, Agnese Augello, Giovanni Pilato,

Giorgio Vassallo, Salvatore Gaglio ................ ... ... . ....

Solving Italian Crosswords Using the Web
Giovanni Angelini, Marco Ernandes, Marco Gori ..................

A Counterfactual-Based Learning Algorithm for ALC Description

Logic
Floriana Esposito, Nicola Fanizzi, Luigi Iannone, Ignazio Palmisano,
GIOVANNE SEMETATO . . .o ottt et et e e e

Relational Learning: Statistical Approach Versus Logical Approach
in Document Image Understanding
Michelangelo Ceci, Margherita Berardi, Donato Malerba ............

Handling Continuous-Valued Attributes in Incremental First-Order
Rules Learning

Teresa M.A. Basile, Floriana Esposito, Nicola Di Mauro,

Stefano Ferilli .. ... ..o

Prototypal Ambient Intelligence Framework for Assessment of Food
Quality and Safety
M. Lettere, D. Guerri, R. Fontanelli .......... ... ... ... .. ... ...

Managing Clinical Guidelines Contextualization in the GLARE System
Paolo Terenziani, Stefania Montani, Alessio Bottrighi,
Mauro Torchio, Gianpaolo Molino, Gianluca Correndo..............

Water Management Policy Selection Using a Decision Support System
Based on a Multi-agent System
Dominigque Urbani, Marielle Delhom .......... ... ... .. ... ...

A CSP Approach for Modeling the Hand Gestures of a Virtual
Guitarist
Daniele Radicioni, Vincenzo Lombardo ...................ccou....



Table of Contents XIIT

Experiences with CiceRobot, a Museum Guide Cognitive Robot
I. Macaluso, E. Ardizzone, A. Chella, M. Cossentino, A. Gentile,
R. Gradino, I. Infantino, M. Liotta, R. Rizzo, G. Scardino . ......... 474

Human-Robot Interaction Through Mixed-Initiative Planning
for Rescue and Search Rovers
Alberto Finzi, Andrea Orlanding ............cc.c.'i'inunnnnn. 483

Anchoring by Imitation Learning in Conceptual Spaces
Antonio Chella, Haris Dindo, Ignazio Infantino.................... 495

Bayesian Emotions: Developing an Interface for Robot/Human
Communication
F. Aznar, M. Sempere, M. Pujol, R. Riz0 . .. .....cuuuuueunnnnnn.. 507

Robot Security and Failure Detection Using Bayesian Fusion
F. Aznar, M. Pujol, R. Rizo . ..........c.ciuuuuuiniiannnninni, 518

Applications: Case Studies and Proposals

Mining Relational Association Rules for Propositional Classification
Annalisa Appice, Michelangelo Ceci, Donato Malerba............... 522

Entity Recognizer in Hungarian Question Processing
Domonkos Tikk, P. Ferenc Szidarovszky, Zsolt T. Kardkovdcs,
Gdbor Magyar .. ... 535

Recognition Algorithm for Korean Postpositions by Detecting Prosody
Boundaries
Ki Young Lee, Jong Kuk Kim, Myung Jin Bae .................... 547

Fuzzy Multinomial Control Charts
Hassen Taleb, Mohamed Limam .............cccuuuiueeuiur.on... 553

Fuzzy Logic Resource Manager: Fuzzy Rules and Experiments
James F. Smith IIT . ........ ... ... i, 564

Application of PGA on Optimization of Distribution of Shopping
Centers
Bin Yu, Chun-Tian Cheng, Zhong-Zheng Yang, Kwokwing Chau . .. .. 576

BIOPACMAS: A Personalized, Adaptive, and Cooperative MultiAgent
System for Predicting Protein Secondary Structure
Giuliano Armano, Gianmaria Mancosu, Alessandro Orro,
Massimiliano Saba, Eloisa Vargiv . ..........oouueeeieeeneinnnn... 587



XIV ~ Table of Contents

Improving Neural Classification with Markov Chain
Inhaima Ferraz, Ana Cristina B. Garcia ...........cccuiuiieeni..

Intelligent Neurofuzzy Model Based Control of Electrically Heated
Micro Heat Exchanger
F. Habibipour Roudsari, M. Khajepour, M. Galily .. ................

Managing Functional and Ontological Knowledge in the Design

of Complex Mechanical Objects
Ettore Colombo, Gianluca Colombo, Fabio Sartori..................

Author Index . ... i e



The Complexity of Action Redundancy

Andrea Ferrara, Paolo Liberatore, and Marco Schaerf

Dipartimento di Informatica e Sistemistica, Universitd di Roma “La Sapienza”,
Roma, Italy
{ferrara, liberato, schaerf}@dis.uniromal.it,

Abstract. An action is redundant in a planning domain if it is not
needed to reach the goal. In this paper, we study the computational
complexity of some problems related to the redundancy of actions: check-
ing whether a domain contains a redundant action, what is the minimal
number of actions needed to make the goal reachable, checking whether
the removal of an action does not increase the minimal plan length, etc.

1 Introduction

Most problems in planning, like plan existence and plan generation, are problems
on a fixed planning domain: the initial states, goal, and possible actions are
assumed fixed and cannot be modified. This assumption is not always necessary:
there are cases in which the domain can be—to some extent—modified. In this
paper, we study some problems about the removal of actions from the domain.
For example, the problem of whether an action is necessary to reach the goal
makes sense whenever there is some gain in not performing an action at all.

It is important to remark that we are not checking whether an action can
be removed from a single plan [1,2,3], a problem that arises naturally in the
context of plan abstraction [4,5]. Rather, we are checking whether an action
can be removed at all from the domain. Such a problem makes sense in several
situations:

Design: if the planning instance is the formalization of a system that is yet to
be built, it makes sense to consider whether some actions can be removed,
as this may correspond to the simplification of the design;

Reliability: in some system, operation must be warranted regardless of faults;
since the effect of faults on a planning instance is to make some actions non-
executable, then all actions should be redundant to ensure that the system
will work properly in all cases;

Solving: the cost of solving a planning instance is often related to the number
of possible actions; knowing that a specific action is not really needed may
simplify the planning generation problem (this is the motivation behind the
work of Nebel, Dimopolous, and Koehler [6].)

It is important to note that solving the problem of action redundancy is done
before the plan is generated. We are not considering the problem of removing an
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