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FOREWORD

This year, we celebrate the first edition of WESAAC held jointly with BRACIS, rein-
forcing the perspective of growth for the event and the agents’ research area in Brazil. In
total, we received 42 submissions and accepted 34 papers — the second-largest absolute
number in the WESAAC series — evidencing the recovery of both the community and
the event itself in the post-pandemic period.

Aligned with WESAAC’s future goals, the Program Committee was reviewed and
expanded with new national and international researchers in order to support the increase
in submissions, maintain the quality of the review process, and ensure deadlines are met.

The works in this edition provide a comprehensive overview of the versatility and con-
tinuous advancement of the agent approach in solving complex problems across multiple
domains. We had broad institutional participation, involving universities and research
centers from different regions of Brazil — such as CEFET/RJ, FURG, IFSP, PETRO-
BRAS, UDESC, UFBA, UFC, UFF, UFPE, UFPel, UFSC, UnB, UNICAMP, Unieuro,
UTFPR, and USP — as well as from international institutions — such as the Univer-
sity of Bologna, MINES Saint-Étienne, University of Aberdeen, and University of St.
Gallen. This diversity reinforces the collaborative and plural character of the WESAAC
community and enriches the scientific dialogue between academia and industry.

The papers highlight the vitality of research in MAS, with a focus on autonomy,
collaboration, and adaptive intelligence to address contemporary technological and social
challenges. To facilitate navigation, the papers were organized into thematic sections:
Agent Architectures and Theories; Agent Organizations, Societal Issues, and Normative
Systems; Agent-Based Software Development; Agents in Embedded and Robotic Systems;
Applications of Agents and Multi-Agent Systems; and Social Simulations and Agent-
Based Simulation.

We also highlight the publication of the WESAAC historical series in the Digital
Library of the Brazilian Computer Society, SBC OpenLib (SOL). In 2025, the proceedings
were published in SOL, and each paper received a digital identifier (DOI), fostering future
indexing in databases such as DBLP, CORE, and Google Scholar.

In this edition, the three best papers of the event received honorable mentions, and the
three best undergraduate papers were invited to publish an extended version in a special
issue of the Electronic Journal of Undergraduate Research on Computing (REIC).

The community thanks Professors Jaime Simão Sichman and Célia Ghedini Ralha
for their dedication to the community and to the special committees on Artificial Intel-
ligence of SBC, which allow the integration of WESAAC into the largest AI event in
Brazil. We also thank the members of the Advisory Committee for their commitment
and collaborative efforts in shaping this edition.

We express our gratitude to the general coordinators of BRACIS — especially Pro-
fessor Paulo de Tarso Guerra Oliveira and his team — for their support, patience, and
understanding of WESAAC’s integration with BRACIS. Without this partnership, the
realization of this event would not have been possible. Finally, we thank all authors and
participants of WESAAC.

See you next year.

Carlos Pantoja, Eduardo Ferreira da Silva, Nilson Lazarin, and Bruno Freitas

ii



Contents

AGENT ARCHITECTURES AND THEORIES
Anticipatory Thinking in Multi-Agent Contexts

Jomi F. Hubner (UFSC), Samuele Burattini (University of Bologna), Alessandro Ricci (Uni-
versity of Bologna) and Simon Mayer (University of St.Gallen) . . . . . . . . . . . . . . . 1

Agile Methodology and AI in Multi-Agent Systems: An agent for planning and
executing sprints
Elysson de Lacerda (UFC), Franciel de Vasconcelos (UFC), Gustavo Monteiro (UFC) and
Marcos de Oliveira (UFC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Towards the Integration of Reinforcement Learning into MASPY
Alexandre Mellado (UTFPR), André Pinz (UTFPR), Rafael Cardoso (University of Ab-
erdeen) and Gleifer Alves (UTFPR) . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

AGENT ORGANIZATIONS, SOCIETAL ISSUES, NORMATIVE SYSTEMS
A Systematic Review on Knowledge Transfer in Multi-Agent Systems using Rein-

forcement Learning
Marcone Marques (FURG), Giovani Farias (FURG), Eder Gonçalves (FURG) and Diana
Adamatti (FURG) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Perspectives on Regulation Adaptation in Multi-Agent Systems: from Agent to
Organization Centric and Beyond
Elena Yan (MINES Saint-Etienne), Luis G. Nardin (MINES Saint-Etienne), Jomi F. Hubner
(UFSC), Olivier Boissier (MINES Saint-Etienne) and Jaime S. Sichman (USP) . . . . . . . 39

Modelagem de um Sistema Multiagente para Assistência Técnica e Pericial em Pro-
cessos Judiciais Brasileiros
Eduardo Ferreira (CEFET/RJ) and Marcelo de Sousa Santos (CEFET/RJ) . . . . . . . . 51

AGENT-BASED SOFTWARE DEVELOPMENT
LLM-Powered Conversational Multi-Agent Cognitive System for Collaborative Task

Solving
Eryck Silva (UNICAMP), Frances A. Santos (UNICAMP), Pedro Henrique Thompson Fur-
tado (PETROBRAS) and Julio Cesar dos Reis (UNICAMP) . . . . . . . . . . . . . . . . 59

Integração do SUMO e Traffic3D com o framework de agentes MASPY
Gabriel Neres (UTFPR), Gleifer Alves (UTFPR), André Borges (UTFPR) and Rafael Car-
doso (University of Aberdeen) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

Proposta de uma extensão do VSCode para facilitar a adoção do JaCaMo no de-
senvolvimento de Sistemas Multiagentes
Mustafa Neto (CEFET/RJ), Nilson Lazarin (CEFET/RJ), Bruno Freitas (CEFET/RJ) and
Diego Castro (CEFET/RJ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

iii



19th Workshop-School on Agents, Environments, and Applications – WESAAC 2025

RAG Multiagente para Recuperação de Conhecimento Organizacional
Kalmax dos Santos Sousa (UFC), Guilherme Moretti (UFC), Matheus Mendes (UFC) and
Marcos Oliveira (UFC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

Software Development Using a Multi-agent Approach
Juliana Ribeiro (UFBA), Joel Pires (UFBA), Jonas Pereira (UFBA), Frederico Araujo Durão
(UFBA) and Celia Ralha (UFBA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

AGENTS IN EMBEDDED AND ROBOTIC SYSTEMS
Multi-Robot System Architecture Validation Using Disinfecting Robot Routine

Rafael Melo Santos (UFBA), Carlos Joel da Silva (UnB) and Célia Ghedini Ralha (UFBA
and UnB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

Proposal of a Mission Management Module for Embedded Agent Systems
Georgiy Tanca Nazarov (UFSC), Iago Silvestre (UFSC), Fernando R. Santos (UFSC), Jomi
F. Hübner (UFSC) and Leandro Buss Becker (UFSC) . . . . . . . . . . . . . . . . . . . 113

Setting up a Jason Agent on Top of ROS to Control an Autonomous UAV
Felipe Calegari (UFSC), Iago Silvestre (UFSC), Leandro Becker (UFSC), Maiquel Brito
(UFSC) and Jomi Hübner (UFSC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

BusAI: An BDI-agent based Urban Transport Information System
Lucas Lira (CEFET/RJ), Andrei Serafim (CEFET/RJ), Nilson Lazarin (CEFET/RJ), Bruno
Freitas (CEFET/RJ) and Carlos Pantoja (CEFET/RJ) . . . . . . . . . . . . . . . . . . 137

Real-world verification techniques for Robotic and Embedded BDI agents: A sys-
tematic mapping
Bruno Freitas (CEFET/RJ and UFF), Carlos Eduardo Pantoja (CEFET/RJ), José Viterbo
Filho (UFF) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

Sistema Just-In-Time Baseado em Agentes, IoT e Blockchain
Gabriel Pinto (CEFET/RJ), Isadora Passos (CEFET/RJ), Raul Fernandes (CEFET/RJ),
Nilson Lazarin (CEFET/RJ), Bruno Freitas (CEFET/RJ) and Carlos Pantoja (CEFET/RJ) 151

APPLICATIONS OF AGENTS AND MULTI-AGENT SYSTEMS
A BDI-based Multi-Agent System to Smart Parking Environment with Blockchain

Technology
Gabriel Oliveira (UTFPR), Gleifer Alves (UTFPR) and Nilson Lazarin (CEFET/RJ) . . . . 159

A Comparative Analysis of Web Environment Representation for Agent Adaptation
Iderli Filho (UFSC) and Jomi Hubner (UFSC) . . . . . . . . . . . . . . . . . . . . . . 171

A Multi-Agent organizational modeling at the backend of a metaversity
Germana Nóbrega (UnB), Milene Serrano (UnB), Maurício Serrano (UnB), Fernando Cruz
(UnB) and Fred Freitas (UFPE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

Aplicando os Princípios do Desenho Universal para a Aprendizagem (DUA) no
Ensino de Sistemas Multiagentes
Eduardo Augusto da Silva (CEFET/RJ) and Livia de Lauro Antunes (CEFET/RJ) . . . . 195

Enhancing LLM Agent Effectiveness via Reflective Multi-Agent System
Aissa Hadj Mohamed (UNICAMP), Frances Santos (UNICAMP) and Julio Cesar dos Reis
(UNICAMP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

Modeling Urban Water Demand Using Agent-based Simulation: A Case Study in
Salvador
Edmilson Santos de Jesus (UFBA), Karen A. dos S. Pereira (UFBA), Gecynalda S. da S.
Gomes (UFBA) and Célia G. Ralha (UFBA) . . . . . . . . . . . . . . . . . . . . . . . 218

iv



19th Workshop-School on Agents, Environments, and Applications – WESAAC 2025

Revisão Sistemática da Literatura integrando Sistemas Multiagente e Large Lan-
guage Models
Míriam Born (UFPel), Bruno Alves (UFPel), Felipe Goulart (UFPel), Letícia Caldas (UFPel)
and Marilton Aguiar (UFPel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230

Sistema Multiagente para Monitoramento e Controle Automatizado de Comportas
em Represas
Guilherme Almeida (CEFET/RJ), Lucas de Mendonça Cardoso (CEFET/RJ), Diego Borda
(CEFET/RJ), Carlos Pantoja (CEFET/RJ) and Heder Dorneles (IFSP) . . . . . . . . . . 240

Sistemas Multiagente e Large Language Model: estudo de caso utilizando as ferra-
mentas LM Studio e LangGraph
Ulisses Júnior (UFPel), Míriam Born (UFPel), Agatha Santos (UFPel), Rodolfo Grossmann
(UFPel), João Facklamm (UFPel), Vitor Castilhos (UFPel), Bruno Alves (UFPel) and Mar-
ilton Aguiar (UFPel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250

Comparação de Regressão Linear e Redes Neurais para Predição de Desempenho e
Alocação Autônoma de Recursos em Nuvem
Aldo Henrique Mendes (Unieuro) and Célia Ghedini Ralha (UnB) . . . . . . . . . . . . . 262

Sistema Multiagente para Triagem de Pacientes com Base em Indicadores de Saúde
Danilo Romoaldo (CEFET/RJ), Guilherme das Virgens (CEFET/RJ), Carlos Pantoja (CE-
FET/RJ) and Diego Castro (CEFET/RJ) . . . . . . . . . . . . . . . . . . . . . . . . 270

Solução Multiagente para Otimização de Vendas e Gestão de Clientes em Plataforma
de CRM
Lucas Bhering (CEFET/RJ) and Eduardo Augusto da Silva (CEFET/RJ) . . . . . . . . . 278

The BIG Agent - The Utilization of embedded MAS into Unmanned Aerial Vehicles
as Security to citizens
Kauã Santos (CEFET/RJ), Daniel Costa (CEFET/RJ), Nilson Lazarin (CEFET/RJ), Bruno
Freitas (CEFET/RJ) and Carlos Pantoja (CEFET/RJ) . . . . . . . . . . . . . . . . . . 286

SOCIAL SIMULATIONS AND AGENT-BASED SIMULATION
Assessing the Reproducibility of the Covid-19 Pandemic with COMOKIT: A Case

Study in Ibirama, Brazil
Denilson Laucsen da Rosa (UDESC) and Fernando Santos (UDESC) . . . . . . . . . . . . 294

Simulação Baseada em Agentes e Indicadores em ILPIs: Um Estudo para o Desen-
volvimento do GeronTrack
Raphael de Oliveira Dos Santos (CEFET/RJ), Eduardo Ferreira (CEFET/RJ) and Cristiano
Fuschilo (CEFET/RJ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305

Building Blocks’ Architecture for Social Decisions based in Multi Agent Systems
André da Silva (UnB), Gabriel da Silva (UnB), Mariana Rio (UnB), Maurício Serrano (UnB)
and Milene Serrano (UnB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317

Sistema Multiagente para simulação de propagação viral no contexto da COVID-19
utilizando a ferramenta NetLogo
Bruno Alves (UFPel), Letícia Caldas (UFPel), Ulisses Junior (UFPel), Agatha Santos (UF-
Pel), Rodolfo Grossmann (UFPel), Míriam Born (UFPel) and Marilton Aguiar (UFPel) . . . 324

v


	*-Anticipatory Thinking in Multi-Agent Contexts 10plus2minus5plus36plus3minus3Jomi F. Hubner (UFSC), Samuele Burattini (University of Bologna), Alessandro Ricci (University of Bologna) and Simon Mayer (University of St.Gallen)
	*-Agile Methodology and AI in Multi-Agent Systems: An agent for planning and executing sprints 10plus2minus5plus36plus3minus3Elysson de Lacerda (UFC), Franciel de Vasconcelos (UFC), Gustavo Monteiro (UFC) and Marcos de Oliveira (UFC)
	*-Towards the Integration of Reinforcement Learning into MASPY 10plus2minus5plus36plus3minus3Alexandre Mellado (UTFPR), André Pinz (UTFPR), Rafael Cardoso (University of Aberdeen) and Gleifer Alves (UTFPR)
	*-A Systematic Review on Knowledge Transfer in Multi-Agent Systems using Reinforcement Learning 10plus2minus5plus36plus3minus3Marcone Marques (FURG), Giovani Farias (FURG), Eder Gonçalves (FURG) and Diana Adamatti (FURG)
	*-Perspectives on Regulation Adaptation in Multi-Agent Systems: from Agent to Organization Centric and Beyond 10plus2minus5plus36plus3minus3Elena Yan (MINES Saint-Etienne), Luis G. Nardin (MINES Saint-Etienne), Jomi F. Hubner (UFSC), Olivier Boissier (MINES Saint-Etienne) and Jaime S. Sichman (USP)
	*-Modelagem de um Sistema Multiagente para Assistência Técnica e Pericial em Processos Judiciais Brasileiros 10plus2minus5plus36plus3minus3Eduardo Ferreira (CEFET/RJ) and Marcelo de Sousa Santos (CEFET/RJ)
	*-LLM-Powered Conversational Multi-Agent Cognitive System for Collaborative Task Solving 10plus2minus5plus36plus3minus3Eryck Silva (UNICAMP), Frances A. Santos (UNICAMP), Pedro Henrique Thompson Furtado (PETROBRAS) and Julio Cesar dos Reis (UNICAMP)
	*-Integração do SUMO e Traffic3D com o framework de agentes MASPY 10plus2minus5plus36plus3minus3Gabriel Neres (UTFPR), Gleifer Alves (UTFPR), André Borges (UTFPR) and Rafael Cardoso (University of Aberdeen)
	*-Proposta de uma extensão do VSCode para facilitar a adoção do JaCaMo no desenvolvimento de Sistemas Multiagentes 10plus2minus5plus36plus3minus3Mustafa Neto (CEFET/RJ), Nilson Lazarin (CEFET/RJ), Bruno Freitas (CEFET/RJ) and Diego Castro (CEFET/RJ)
	*-RAG Multiagente para Recuperação de Conhecimento Organizacional 10plus2minus5plus36plus3minus3Kalmax dos Santos Sousa (UFC), Guilherme Moretti (UFC), Matheus Mendes (UFC) and Marcos Oliveira (UFC)
	*-Software Development Using a Multi-agent Approach 10plus2minus5plus36plus3minus3Juliana Ribeiro (UFBA), Joel Pires (UFBA), Jonas Pereira (UFBA), Frederico Araujo Durão (UFBA) and Celia Ralha (UFBA)
	*-Multi-Robot System Architecture Validation Using Disinfecting Robot Routine 10plus2minus5plus36plus3minus3Rafael Melo Santos (UFBA), Carlos Joel da Silva (UnB) and Célia Ghedini Ralha (UFBA and UnB)
	*-Proposal of a Mission Management Module for Embedded Agent Systems 10plus2minus5plus36plus3minus3Georgiy Tanca Nazarov (UFSC), Iago Silvestre (UFSC), Fernando R. Santos (UFSC), Jomi F. Hübner (UFSC) and Leandro Buss Becker (UFSC)
	*-Setting up a Jason Agent on Top of ROS to Control an Autonomous UAV 10plus2minus5plus36plus3minus3Felipe Calegari (UFSC), Iago Silvestre (UFSC), Leandro Becker (UFSC), Maiquel Brito (UFSC) and Jomi Hübner (UFSC)
	*-BusAI: An BDI-agent based Urban Transport Information System 10plus2minus5plus36plus3minus3Lucas Lira (CEFET/RJ), Andrei Serafim (CEFET/RJ), Nilson Lazarin (CEFET/RJ), Bruno Freitas (CEFET/RJ) and Carlos Pantoja (CEFET/RJ)
	*-Real-world verification techniques for Robotic and Embedded BDI agents: A systematic mapping 10plus2minus5plus36plus3minus3Bruno Freitas (CEFET/RJ and UFF), Carlos Eduardo Pantoja (CEFET/RJ), José Viterbo Filho (UFF)
	*-Sistema Just-In-Time Baseado em Agentes, IoT e Blockchain 10plus2minus5plus36plus3minus3Gabriel Pinto (CEFET/RJ), Isadora Passos (CEFET/RJ), Raul Fernandes (CEFET/RJ), Nilson Lazarin (CEFET/RJ), Bruno Freitas (CEFET/RJ) and Carlos Pantoja (CEFET/RJ)
	*-A BDI-based Multi-Agent System to Smart Parking Environment with Blockchain Technology 10plus2minus5plus36plus3minus3Gabriel Oliveira (UTFPR), Gleifer Alves (UTFPR) and Nilson Lazarin (CEFET/RJ)
	*-A Comparative Analysis of Web Environment Representation for Agent Adaptation 10plus2minus5plus36plus3minus3Iderli Filho (UFSC) and Jomi Hubner (UFSC)
	*-A Multi-Agent organizational modeling at the backend of a metaversity 10plus2minus5plus36plus3minus3Germana Nóbrega (UnB), Milene Serrano (UnB), Maurício Serrano (UnB), Fernando Cruz (UnB) and Fred Freitas (UFPE)
	*-Aplicando os Princípios do Desenho Universal para a Aprendizagem (DUA) no Ensino de Sistemas Multiagentes 10plus2minus5plus36plus3minus3Eduardo Augusto da Silva (CEFET/RJ) and Livia de Lauro Antunes (CEFET/RJ)
	*-Enhancing LLM Agent Effectiveness via Reflective Multi-Agent System 10plus2minus5plus36plus3minus3Aissa Hadj Mohamed (UNICAMP), Frances Santos (UNICAMP) and Julio Cesar dos Reis (UNICAMP)
	*-Modeling Urban Water Demand Using Agent-based Simulation: A Case Study in Salvador 10plus2minus5plus36plus3minus3Edmilson Santos de Jesus (UFBA), Karen A. dos S. Pereira (UFBA), Gecynalda S. da S. Gomes (UFBA) and Célia G. Ralha (UFBA)
	*-Revisão Sistemática da Literatura integrando Sistemas Multiagente e Large Language Models 10plus2minus5plus36plus3minus3Míriam Born (UFPel), Bruno Alves (UFPel), Felipe Goulart (UFPel), Letícia Caldas (UFPel) and Marilton Aguiar (UFPel)
	*-Sistema Multiagente para Monitoramento e Controle Automatizado de Comportas em Represas 10plus2minus5plus36plus3minus3Guilherme Almeida (CEFET/RJ), Lucas de Mendonça Cardoso (CEFET/RJ), Diego Borda (CEFET/RJ), Carlos Pantoja (CEFET/RJ) and Heder Dorneles (IFSP)
	*-Sistemas Multiagente e Large Language Model: estudo de caso utilizando as ferramentas LM Studio e LangGraph 10plus2minus5plus36plus3minus3Ulisses Júnior (UFPel), Míriam Born (UFPel), Agatha Santos (UFPel), Rodolfo Grossmann (UFPel), João Facklamm (UFPel), Vitor Castilhos (UFPel), Bruno Alves (UFPel) and Marilton Aguiar (UFPel)
	*-Comparação de Regressão Linear e Redes Neurais para Predição de Desempenho e Alocação Autônoma de Recursos em Nuvem 10plus2minus5plus36plus3minus3Aldo Henrique Mendes (Unieuro) and Célia Ghedini Ralha (UnB)
	*-Sistema Multiagente para Triagem de Pacientes com Base em Indicadores de Saúde 10plus2minus5plus36plus3minus3Danilo Romoaldo (CEFET/RJ), Guilherme das Virgens (CEFET/RJ), Carlos Pantoja (CEFET/RJ) and Diego Castro (CEFET/RJ)
	*-Solução Multiagente para Otimização de Vendas e Gestão de Clientes em Plataforma de CRM 10plus2minus5plus36plus3minus3Lucas Bhering (CEFET/RJ) and Eduardo Augusto da Silva (CEFET/RJ)
	*-The BIG Agent - The Utilization of embedded MAS into Unmanned Aerial Vehicles as Security to citizens 10plus2minus5plus36plus3minus3Kauã Santos (CEFET/RJ), Daniel Costa (CEFET/RJ), Nilson Lazarin (CEFET/RJ), Bruno Freitas (CEFET/RJ) and Carlos Pantoja (CEFET/RJ)
	*-Assessing the Reproducibility of the Covid-19 Pandemic with COMOKIT: A Case Study in Ibirama, Brazil 10plus2minus5plus36plus3minus3Denilson Laucsen da Rosa (UDESC) and Fernando Santos (UDESC)
	*-Simulação Baseada em Agentes e Indicadores em ILPIs: Um Estudo para o Desenvolvimento do GeronTrack 10plus2minus5plus36plus3minus3Raphael de Oliveira Dos Santos (CEFET/RJ), Eduardo Ferreira (CEFET/RJ) and Cristiano Fuschilo (CEFET/RJ)
	*-Building Blocks’ Architecture for Social Decisions based in Multi Agent Systems 10plus2minus5plus36plus3minus3André da Silva (UnB), Gabriel da Silva (UnB), Mariana Rio (UnB), Maurício Serrano (UnB) and Milene Serrano (UnB)
	*-Sistema Multiagente para simulação de propagação viral no contexto da COVID-19 utilizando a ferramenta NetLogo 10plus2minus5plus36plus3minus3Bruno Alves (UFPel), Letícia Caldas (UFPel), Ulisses Junior (UFPel), Agatha Santos (UFPel), Rodolfo Grossmann (UFPel), Míriam Born (UFPel) and Marilton Aguiar (UFPel)

