14th International Conference on

Agents and Artificial Intelligence
(ICAART 2022)

Volume 1

Online
3 - 5 February 2022

Editors:

Ana Paula Rocha
Luc Steels
Jaap van den Herik

ISBN: 978-1-7138-5308-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2022) by SCITEPRESS — Science and Technology Publications, Lda.
All rights reserved.

Printed with permission by Curran Associates, Inc. (2022)

For permission requests, please contact SCITEPRESS — Science and Technology Publications, Lda.
at the address below.

SCITEPRESS - Science and Technology Publications, Lda.
Avenida de S. Francisco Xavier, Lote 7 Cv. C,
2900-616 Setubal, Portugal

Phone: +351 265 520 185
Fax:  +351 265520 186

info@scitepress.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



CONTENTS

INVITED SPEAKERS

KEYNOTE SPEAKERS

Knowledge Representation & Reasoning in CRAM: A Cognitive Architecture for Robot Agents
Accomplishing Everyday Manipulation Tasks
Michael Beetz

Bio-Inspired Al for Autonomous Systems
Jan Seyler

Interacting with Socially Interactive Agents
Catherine Pelachaud

AGENTS

FULL PAPERS

Towards a Robust, Distributed and Decentralised Smart Energy Management of Microgrids
Sandra Garcia Rodriguez and Hassan A. Sleiman

Coordinated Collision-free Movement of Groups of Agents
Jiri Svancara, Marika Ivanovd and Roman Bartdk

Reinforcement Learning-based Real-time Fair Online Resource Matching
Pankaj Mishra and Ahmed Moustafa

How Does Al Play Football? An Analysis of RL and Real-world Football Strategies
Atom Scott, Keisuke Fujii and Masaki Onishi

Statistical Model Checking for Probabilistic Temporal Epistemic Logics
Yenda Ramesh and M. V. Panduranga Rao

Service Selection for Service-Oriented Architecture using Off-line Reinforcement Learning in
Dynamic Environments
Yuya Kondo and Ahmed Moustafa

Multi-objective Risk Analysis for Crowd Evacuation Guidance using Multiple Visual Signs
Akira Tsurushima

Task Handover Negotiation Protocol for Planned Suspension based on Estimated Chances of
Negotiations in Multi-agent Patrolling
Sota Tsuiki, Keisuke Yoneda and Toshiharu Sugawara

Simulations of a Computational Model for a Virtual Medical Assistant
Aryana Collins Jackson, Marléne Gilles, Eimear Wall, Elisabetta Bevacqua, Pierre De Loor and
Ronan Querrec

Speech Perception and Implementation in a Virtual Medical Assistant
Aryana Collins Jackson, Yann Glémarec, Elisabetta Bevacqua, Pierre De Loor and Ronan Querrec

15

26

34

4

53

64

71

83

94

106

XIII



SHORT PAPERS

Towards Multi-agent Reinforcement Learning using Quantum Boltzmann Machines

Tobias Miiller, Christoph Roch, Kyrill Schmid and Philipp Altmann 121
Allocation Considering Agent Importance in Constrained Robust Multi-Team Formation 131
Ryo Terazawa and Katsuhide Fujita

Multi Robot Surveillance and Planning in Limited Communication Environments 139
Vibhav Inna Kedege, Aleksander Czechowski, Ludo Stellingwerff and Frans. A. Oliehoek

An Interactive Environment to Support Agent-based Graph Programming 148

Daniel Blashaw and Munehiro Fukuda

Online Inference of Robot Navigation Parameters from a Semantic Map
Benjamin Kisliuk, Christoph Tieben, Nils Niemann, Christopher Brocker, Kai Lingemann and 156
Joachim Hertzberg

NC40MAS: A Norms-based Approach for Open Multi-Agent Systems Controllability

Mohamed Sedik Chebout, Farid Mokhati and Mourad Badri 164

LSTM-based Abstraction of Hetero Observation and Transition in Non-Communicative Multi-Agent
Reinforcement Learning 172
Fumito Uwano

Requirements Engineering Challenges and Techniques in Building Chatbots 180
Geovana R. S. Silva and Edna Dias Canedo

Machine-learned Behaviour Models for a Distributed Behaviour Repository

Alexander Jahl, Harun Baraki, Stefan Jakob, Malte Fax and Kurt Geihs 188
“Robot Steganography”’: Opportunities and Challenges 200
Martin Cooney, Eric Jirpe and Alexey Vinel

LIMP: Incremental Multi-agent Path Planning with LPA 208

Miicahit Alkan Yorganci, Fatih Semiz and Faruk Polat

Operationalizing Behavior Change Techniques in Conversational Agents
Maria Inés Bastos, Ana Paula Cldudio, Isa Brito Félix, Mara Pereira Guerreiro, Maria Beatriz Carmo 216
and Jodo Balsa

Narrative Economics of the Racetrack: An Agent-Based Model of Opinion Dynamics in In-play
Betting on a Sports Betting Exchange 225
Rasa Guzelyte and Dave CIiff

Coordination Mechanisms with Misinformation
Constantinos Varsos, Michail Fasoulakis, Giorgos Flouris and Marina Bitsaki

237

Machine-checked Verification of Cognitive Agents 245
Alexander Birch Jensen

An Inspection Technique Proposal for the Verification of Requirements Specification Documents for
Multi-Agent Systems 257
Giovane D’Avila Mendonga, Gilleanes Thorwald Araujo Guedes and Iderli Pereira de Souza Filho

A Mechanism for Multi-unit Multi-item Commodity Allocation in Economic Networks

Pankaj Mishra, Ahmed Moustafa and Fenghui Ren 265

X1V



Highways in Warehouse Multi-Agent Path Finding: A Case Study
Vojtech Rybdr and Pavel Surynek

Multi-agent Policy Gradient Algorithms for Cyber-physical Systems with Lossy Communication
Adrian Redder, Arunselvan Ramaswamy and Holger Karl

Supporting the Adaptation of Agents’ Behavioral Models in Changing Situations by Presentation of
Continuity of the Agent’s Behavior Model
Yoshimasa Ohmoto, Junya Karasaki and Toyoaki Nishida

Model Analysis of Human Group Behavior Strategy using Cooperative Agents
Norifumi Watanabe and Kota Itoda

Tackling Train Routing via Multi-agent Pathfinding and Constraint-based Scheduling
Jiri Svancara and Roman Bartdk

Risk-oriented Behavior Design for Traffic Simulation
Philippe Mathieu and Antoine Nongaillard

Agent-based Modeling for Dynamic Hitchhiking Simulation and Optimization
Corwin Fevre, Hayfa Zgaya-Biau, Philippe Mathieu and Slim Hammadi

On Combining Domain Modeling and Organizational Modeling for Developing Adaptive
Cyber-Physical Systems
Jan Sudeikat and Michael Kohler-Bufimeier

Impact of Error-making Peer Agent Behaviours in a Multi-agent Shared Learning Interaction for
Self-Regulated Learning
Sooraj Krishna and Catherine Pelachaud

SMT-based BMC for Dense Timed Interpreted Systems and EMTLK Properties
Agnieszka M. Zbrzezny, Andrzej Zbrzezny and BoZena Wozna-Szczesniak

An Agent-based Model Study on Subsidy Fraud in Technological Transition
Hao Yang, Xifeng Wu, Sijia Zhao, Hatef Madani, Jin Chen and Yu Chen

Framework to Predict Energy Prices and Trades in the Wholesale Market of PowerTAC
Filipe Pinto Reis, Helena Viegas Ferreira and Ana Paula Rocha

Quantifying Multimodality in World Models
Andreas Sedlmeier, Michael Kolle, Robert Miiller, Leo Baudrexel and Claudia Linnhoff-Popien

Toward Crowdsourced Knowledge Graph Construction: Interleaving Collection and Verification of
Triples
Helun Bu and Kazuhiro Kuwabara

Completion of User Preference based on CP-nets in Automated Negotiation
Jianlong Cai, Jieyu Zhan and Yuncheng Jiang

Incorporating Communicative Patterns into Ebdi Agents
Yanet Sdanchez, Teresa Coma, Antonio Aguelo and Eva Cerezo

Hints of Independence in a Pre-scripted World: On Controlled Usage of Open-domain Language
Models for Chatbots in Highly Sensitive Domains
Erkan Basar, Iris Hendrickx, Emiel Krahmer, Gert-Jan de Bruijn and Tibor Bosse

274

282

290

299

306

314

322

330

337

345

353

359

367

375

383

391

401

XV



Design of an Autonomous Distributed Multi-agent Mission Control System for a Swarm of Satellites
Petr Skobelev, Gennady Mpyatov, Viadimir Galuzin, Anastasia Galitskaya, Anton Ivanov and 408
Aleksandr Chernyavskii

Study on Applying Decentralized Evolutionary Algorithm to Asymmetric Multi-objective DCOPs
with Fairness and Worst Case 417
Toshihiro Matsui

Negotiation in Ride-hailing between Cooperating BDI Agents

Omer Ibrahim Erduran, Marcel Mauri and Mirjam Minor 425

Multiagent Resource Planning System for Utility Provision

Sergei Kozhevnikov, Petr Skobelev and Miroslav Svitek 433

SPECIAL SESSION ON NATURAL LANGUAGE PROCESSING IN ARTIFICIAL
INTELLIGENCE

FULL PAPERS

Examining n-grams and Multinomial Naive Bayes Classifier for Identifying the Author of the Text
“Epistle to the Hebrews” 447
Panagiotis Satos and Chrysostomos Stylios

Transformers for Low-resource Neural Machine Translation

Andargachew Mekonnen Gezmu and Andreas Niirnberger 459
Toward a New Hybrid Intelligent Sentiment Analysis using CNN- LSTM and Cultural Algorithms 467
Imtiez Fliss

Automatic Word Sense Mapping from Princeton WordNet to Latvian WordNet 478
Laine Strankale and Madara Stade

SHORT PAPERS

A Machine Learning based Study on Classical Arabic Authorship Identification 489

Mohamed-Amine Boukhaled

Uniform Density in Linguistic Information Derived from Dependency Structures
Michael Richter, Maria Bardaji 1. Farré, Max Kolbl, Yuki Kyogoku, J. Nathanael Philipp, Tariq Yousef, 496
Gerhard Heyer and Nikolaus P. Himmelmann

DMS: A System for Delivering Dynamic Multitask NLP Tools

Haukur Pdll Jonsson and Hrafn Loftsson S04

XVI



SPECIAL SESSION ON SUPER DISTRIBUTED AND MULTI-AGENT INTELLIGENT
SYSTEMS

FULL PAPERS

Intelligent Human-input-based Blockchain Oracle (IHiBO)

Liuwen Yu, Mirko Zichichi, Réka Markovich and Amro Najjar >15
Comparison of Online Exploration and Coverage Algorithms in Continuous Space 57
Malte Z. Andreasen, Philip 1. Holler, Magnus K. Jensen and Michele Albano

SHORT PAPERS

CrossSiam: k-Fold Cross Representation Learning s41
Kaiyu Suzuki, Yasushi Kambayashi and Tomofumi Matsuzawa

EEG Motor Imagery Classification using Fusion Convolutional Neural Network 548
Wassim Zouch and Amira Echtioui

Skin Cancer Classification using Deep Learning Models 554
Marwa Kahia, Amira Echtioui, Fathi Kallel and Ahmed Ben Hamida

AUTHOR INDEX 561

XVII





