
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP24A09-POD 

979-8-3503-7458-2 

2024 IEEE Latin American 

Conference on Computational 

Intelligence (LA-CCI 2024) 

Bogota D.C., Colombia 

13-15 Nobember 2024 



 

 

 

 

 

 

 

Copyright © 2024 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 are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP24A09-POD 

ISBN (Print-On-Demand):  979-8-3503-7458-2 

ISBN (Online):   979-8-3503-7457-5 

ISSN:                            2769-7614 

 

           

 

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 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



TABLE OF CONTENTS 

 

Beyond One Room: Comprehensive Predictive Analysis of CO2 in Indoor Air Quality ..................................... 1 

Ariel Isaac Posada Barrera, Laura Margarita Rodríguez Peralta, Éldman De Oliveira Nunes, 

Paulo Nazareno Maia Sampaio, Fabian Leonardo Cuesta Astudillo 

A Technology System for Monitoring and Predicting Climate Variables in an Experimental 

Greenhouse Using IoT and Machine Learning ..................................................................................................... 7 

Kerly Vaca-Vallejo, Braulio Balseca-Dahua, Alexis Vaca-Barahona, Jaqueline Ponce-Pinos, 

José Morales-Gordon, Ramiro Isa-Jara 

Artificial Vision System for Digital Inspection of Dimensional and Geometric Measurements in 

Closed-Loop Manufacturing Architecture .......................................................................................................... 13 

Brayan S. Figueroa, Cristhian I. Riaño, Cesar A Peña C, Alberto Alvares 

Neural Networks Fusion for Enhanced Time Series Forecasting with Missing Data ......................................... 19 

Xiaoou Li, Wen Yu 

Hybrid Architectures Based on Deep-Wavelet Networks for Emotion Recognition as a Tool to 

Support Personalized Therapies ......................................................................................................................... 25 

Arianne Sarmento Torcate, Maíra Araújo De Santana, Juliana Carneiro Gomes, Flávio Secco 

Fonseca, Wellington Pinheiro Dos Santos 

Semi and Self-Supervised Learning for Multi-label Image Classification: An Underwater 

Inspection Imagery Application .......................................................................................................................... 31 

Amanda Lucas Pereira, Manoela Kohler, Jose David Bermudez Castro, Marco Aurélio 

Cavalcanti Pacheco 

Development of an Electrode Reduction Model to Support ASD Diagnosis Based on EEG and 

Machine Learning ............................................................................................................................................... 37 

Flávio Secco Fonseca, Adrielly Sayonara De Oliveira Silva, Maria Euclécia Albuquerque Da 

Silva, Maria Vitória Soares Muniz, Arthur Moreira Nogueira De Melo, Wesley Gregorio 

Machado, Camila Narjara Silva De Sá Moura, Arianne Sarmento Torcate, Ana Cristina De 

Albuquerque Montenegro, Maíra Araújo De Santana, Juliana Carneiro Gomes, Wellington 

Pinheiro Dos Santos 

Remaining Useful Life Prediction of Turbofan Engines with Fuzzy Systems ................................................... 43 

Marcelo Aguiar, Marley Vellasco, Ricardo Tanscheit, Manoela Kohler, Marco Pacheco 

Exploring State-Of-the-Art LLMs from BERT to XLNet: A Study Over Question Answering ......................... 49 

Laura M. Parra Navarro, Evelyn C. S. Batista, Marco Aurélio C. Pacheco 

Leveraging Semantic Parsing Using Text Embeddings and Reinforcement Learning ....................................... 55 

Jessenia Piza-Londoño, Edgar J. Andrade-Lotero 

Comparison of Hand Gesture Recognition Models Combining Supervised Learning and 

Reinforcement Learning ..................................................................................................................................... 61 

Cristian Gabriel Bastidas, Kevin Alexander Pérez, Ángel Leonardo Valdivieso Caraguay, 

Lorena Isabel Barona López, Marco E. Benalcázar 

Improving Volcanic Event Recognition Through New Seismic Signals Representation .................................... 72 

Camilo Espinosa Curilem, Camilo Soto Novoa, Millaray Curilem Saldías, Fernando 

Huenupan Quinan, Doris Sáez Hueichapan, Daniel Basualto Alarcón 



Construction and Evaluation of a Dynamic Sign Dataset for the Colombian Sign Language ............................ 78 

Juan E. Mora-Zarate, Claudia L. Garzón-Castro, Jorge A. Castellanos Rivillas 

Application of Machine Learning Models for Predicting Variables of Industrial Processes: A Case 

Study in a Petrochemical Industry ...................................................................................................................... 83 

Claudio Adriano Vieira, Paulo Victor Dos Santos, Heron Oliveira Dos Santos Lima, Jeferson 

José De Lima, Marcella Scoczynski 

Agile Testing Using User Language Automation with Artificial Intelligence in Enjisst .................................... 89 

Dalia Trujillo Penagos, Nelson Agudelo 

Evaluating PID Controller Tuning Via Metaheuristics: A Comparative Case Study .......................................... 94 

Murilo Moreira Mello, Hugo Valadares Siqueira, Jeferson José De Lima, Marcella 

Scoczynski 

xf-Calc: Towards a Fair Comparison Between Approaches for Fuzzy Numbers Arithmetic ............................. 99 

Juan Pisco-Jordán, Luis Ramos-Pozo, Danaé Townsend-Hinostroza, Ana Tapia-Rosero 

Extract-Transform-Load Process Leveraging Computer Vision to Enable Computer Modelling of 

Smart Grids....................................................................................................................................................... 105 

Juan J. Cuenca, Lina M. Cuenca-Silva, Alexis Zarate-Caballero, Diego Orjuela-Aguirre 

Lithology Identification in Carbonate Thin Section Images of the Brazilian Pre-Salt Reservoirs .................... 111 

Abdigal Camargo, Geilson Araujo, Alexandre Sanchetta, Manoela Kohler, Mauro Becker, 

Marco Pacheco, Thais Fernandes, Bernardo Coutinho 

Progressive Hierarchical Models for Multi-Category Image Classification ...................................................... 117 

Te-Chuan Vicky Kuo, Stephen Chen 

Edge Artificial Intelligence Used to Activate Indicator Lights on Bicycle Helmets ........................................ 123 

Ahyza Yined Prieto Rodríguez, Julián David Núñez Casilimas, Javier Alberto Chaparro 

Hand Gesture Classifier Using Edge Artificial Intelligence ............................................................................. 128 

Juan Camilo Bautista Cifuentes, Sergio Andrés Marín Patiño, Esteban Morales Mahecha, 

Javier Alberto Chaparro 

Sub-Optimal Perceptron Controller Using WOA Algorithm for Farming Watering Mobile Robot ................. 134 

M. A. Pastrana, L. H. Oliveira, J. Bautista, Jesus Pinto-Lopera, Jose Mendoza-Peñaloza, 

Daniel M. Muñoz 

A Weighted Multivariate Fuzzy Time Series Method for Multiple Output High-Dimensional Time 

Series Forecasting in IoT Applications ............................................................................................................. 140 

Hugo Vinicius Bitencourt, Patrícia De Oliveira Lucas, Omid Orang, Petrônio Silva, 

Frederico Gadelha Guimarães 

Reinforcement Learning for the Detection of Arbitrary Shaped Spatial Clusters............................................. 146 

Dênis Oliveira, Anderson R. Duarte, Eduardo Luz, Gladston Moreira 

Bringing Bearing Fault Detection to Embedded Systems Using Low-Cost Machine Learning 

Techniques ........................................................................................................................................................ 152 

Natalia S. Teixeira, M. A. Pastrana, Henrique G. Moura, Daniel M. Muñoz 

Improvements to Dual Annealing in SciPy ...................................................................................................... 158 

Dawit Gulta, Stephen Chen 

Fuzzy Logic for Assessing the Health of a Corn Crop Within Family Farming ............................................... 164 

Vanessa Mendonça, Mikael Santos, Daniel M. Muñoz, Carlos Humberto Llanos 



Exploring Social Dynamics in a Reinforcement Learning-Based Metaheuristic: A Study Using 

Improvement Frequency and Population Turnover .......................................................................................... 170 

Rodrigo Cesar Lira, Mariana Macedo, Hugo Valadares Siqueira, Carmelo Bastos-Filho 

Enabling Efficient Royal Quinoa Quality Inspection Via Mobile-Based Foreign Body Detection .................. 176 

Edwin Salcedo, Cesar Huanca, Pamela Patzi 

Multi-Label Classification of Legal Cases According to the Sustainable Development Goals Using 

Machine Learning Algorithms .......................................................................................................................... 182 

José Alfredo Ferreira Costa, Esdras Daniel De Sousa Araújo Silva, Stefane De Oliveira Silva, 

Nielsen Castelo Damasceno Dantas 

LSTM and Isolation Forest Integration for Industrial Motor Failure Prediction Using Vibration 

Analysis ............................................................................................................................................................ 188 

Sarah Zelaya, Edil Madrid, Luis Loo 

Profitability Prospects for Residential Photovoltaic Installations in Honduras Under Foggy 

Conditions: A Machine Learning Approach to Photovoltaic Production Prediction Using Sarima 

and Linear Regression ...................................................................................................................................... 194 

Yerlin Barahona, Willhem Baquedano, Luis Loo 

Comparison of Bioinspired MLP Controllers for Mobile Robots Obstacle Following/Avoidance .................. 200 

Matheus De S. Luiz, M. A. Pastrana, Lukas. A. Da Silva, Pamela. R. A. N. Campagnucci, Jose 

Mendoza-Peñaloza, Rafael R. L. Benevides, Daniel M. Muñoz 

Exploring Remote Cardiac Signals for Biometric Verification: A Study Using Eulerian Video 

Magnification ................................................................................................................................................... 206 

Adriano F. Andrade, Guilherme Silva, Pedro Silva, Dênis Oliveira, Gladston Moreira, 

Eduardo Luz 

Enhancing Photovoltaic Energy Forecasting with Machine Learning: A Comparison Study of 

XGBoost, LightGBM and LSTM Models ........................................................................................................ 212 

Jose Vargas, Roger Martínez, Luis Loo 

Comparison of LLM Models and Strategies for Structured Query Construction from Natural 

Language Queries ............................................................................................................................................. 218 

Franklin Cardeñoso Fernández, Robinson Luiz Souza Garcia, Wouter Caarls 

Periocular EfficientNet: A Deep Model for Periocular Recognition ................................................................ 224 

Pablo Coelho, Guilherme Silva, Dênis Oliveira, Gladston Moreira, Eduardo Luz, Pedro Silva 

A Text Mining-Based Method for Domains Using AI Generative Text-to-text ................................................ 230 

Rodolfo Canelón, Francisco Cruz, Irisysleyer Barrios 

Safety First: Toward Safe Action Selection with Contextual Affordances ....................................................... 236 

Inés Apablaza, Martín Saavedra, Angel Ayala, Bruno Fernandes, Francisco Cruz 

Visual Object Affordances Using Geometric Characteristics for Early Risk Detection ................................... 242 

Diego Ordenes, Francisco Cruz 

EXplainable Reinforcement Learning Using Introspection in a Competitive Scenario ................................... 248 

Alfonso Opazo, Angel Ayala, Pablo Barros, Bruno Fernandes, Francisco Cruz 

Twisted Games: A First Experience of Inclusion of AI Tools in First Year Programming Classes .................. 254 

Pedro Wightman 



YotoR-You Only Transform One Representation ............................................................................................. 260 

José Ignacio Díaz Villa, Patricio Loncomilla, Javier Ruiz-Del-Solar 

Optimization of Energy Demand Management in Cold Storage Systems: Advances Through the 

Integration of IoT, Machine Learning, and AI .................................................................................................. 266 

Robinson Salgado, Gaddiel Alvarado, Luis Loo 

Enhancing Software Quality: A Multicriteria Decision-Making Approach for Identifying Defective 

Modules ............................................................................................................................................................ 272 

Douglas Almeida Vidal, Adriano Madureira, Walter Dos Santos, Glauco Estácio Gonçalves, 

Saulo William, Marcos César Da Rocha Seruffo 

Optimized Assertiveness-Cost Evaluation: An Innovative Performance Measuring Method for 

Machine Learning Models ................................................................................................................................ 278 

Lyanh Vinicios Lopes Pinto, André Vinicius Neves Alves, Adriano Madureira Dos Santos, 

Flávio Rafael Trindade Moura, Walter Dos S. Oliveira, Jefferson Magalhães De Morais, 

Roberto Limão De Oliveira, Diego Lisboa Cardoso, Marcos Cesar Da Rocha Seruffo 

Comparative Analysis of Bioinspired Algorithms for Tuning a Flatness-Based Controller: A Ball 

and Beam Case Study ....................................................................................................................................... 284 

M. A. Pastrana, José Oniram De A. Limaverde Filho, Luiz Henrique Oliveira, Jaider 

Bautista, Eugênio Fortaleza, Daniel M. Muñoz 

Automatic Routing of Printed Circuit Board Traces Using Ant Colony Optimization Algorithm ................... 290 

Heitor Teixeira De Azambuja, Nadia Nedjah, Luiza De Macedo Mourelle 

Entropy-Driven ECG Arrhythmia Classification .............................................................................................. 296 

Rafael Holanda, Rodrigo Monteiro, Carmelo Bastos-Filho 

Analyzing Patterns of Violence Against Women in Pernambuco Using Self-Organizing Maps and 

Apriori Algorithm ............................................................................................................................................. 302 

Brenda Barros Alves Da Silva, Rodolfo Moreira Pereira, Cleyton M. De Oliveira Rodrigues, 

Roberta Andrade De Araújo Fagundes 

A Unified Framework for Replicability of Anomaly Detection in Multiple Time Series: Enhancing 

GANF and RanSynCoders Pipelines with MFCC Feature Extraction for Acoustic Data ................................ 308 

Cristofer Silva, Matheus Coelho, Umberto Barros, Andrea Maria N C Ribeiro, Rodrigo De 

Paula Monteiro, Diego Pinheiro 

Towards the Identification of Money Laundering in Bank Transactions Using Recurrent Neural 

Networks .......................................................................................................................................................... 314 

Isadora Xavier, Edvaldo Veiga, Andrea Maria N C Ribeiro, Rodrigo De Paula Monteiro, 

Marcos Oliveira, Rodrigo Amaro, Diego Pinheiro 

Canopy Height Estimation in Brazilian Amazon Using Multisource Remote Sensing Datasets ...................... 319 

Paola Edith Ayma Quirita, Abdigal Gabriel Camargo Barra, Laura Milena Parra Navarro, 

Amanda Lucas Pereira, José David Bermúdez Castro, Manoela Kohler, Marco Aurelio 

Pacheco 

Graph Learning-Based Regional Heavy Rainfall Prediction Using Low-Cost Rain Gauges ........................... 325 

Edwin Salcedo 

Acute Respiratory Infection Time Series Forecasting Based on Natural Language Processing 

Models .............................................................................................................................................................. 331 

Coryna Rodríguez, Alvaro D. Orjuela-Cañón, Natalia Buitrago-Ricaurte 

A Neuro-Fuzzy Internal Model Controller and Its Application in Turbochargers ............................................ 336 

José Ricardo Bermúdez Santaella, Oscar J. Suarez, Juan José Cabello Eras 

Author Index 




