
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP2444W-POD 
979-8-3315-3053-2 

2024 IEEE International Autumn 
Meeting on Power, Electronics 
and Computing (ROPEC 2024) 

Ixtapa, Mexico 
11-13 November 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:   CFP2444W-POD 
ISBN (Print-On-Demand):  979-8-3315-3053-2 
ISBN (Online):   979-8-3315-3052-5 
ISSN:                            2381-5515 
 
           
 
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 
 
Design and Implementation of a Three Level NPC Inverter for Low Voltage Applications ................................ 1 

O. Martínez Salazar, J. I. Hernández Plaza, J. J. Rodríguez Rivas, D. Memije Garduño, Ó. 
Carranza Castillo 

Predicting Urban Expansion in the Cities of Zacatecas and Guadalupe, Mexico: A Comparative 
Analysis ................................................................................................................................................................ 7 

A. Carmina Llamas-Valenzuela, José I. De La Rosa, G. Moreno-Chávez, Efrén Gonzales-
Ramírez, Jesús Villa, Daniel Alaniz-Lumbreras 

Tiny-CNN for Classification of Motor Bearing Damages Using Thermal Images............................................. 13 
Jose Barron-Zambrano, Jose Rangel-Magdaleno, Hayde Peregrina-Barreto, Jose Filoteo-
Razo 

Efficient State-Space Modeling of Induction Motors Considering Magnetic Saturation Effects ....................... 19 
A. Garcia-Legorreta, V. M. Jimenez-Mondragon, F. Gonzalez-Montañez, R. Escarela-Perez 

Passive Filters for Grid-Tied Low-Frequency Switching Cascade H-Bridge Inverters ...................................... 25 
Jose M. Sosa, Adolfo R. Lopez, Juana E. Romero-Perez, C. J. Rodriguez-Cortes, P. R. 
Martinez-Rodriguez, Gerardo Vazquez-Guzman 

FPGA Implementation of Genetic Algorithm-Driven Commutation for H-Bridge Inverters ............................. 31 
Cristian Sámano, Adolfo R. Lopez, José M. Sosa, Gerardo Vazquez-Guzman, Susana Estefany 
De León Aldaco, Jesus Aguayo-Alquicira, Felipe J. Torres 

Differential Protection Algorithm Implementation for Power Transformers in an Embedded System 
Using Python ...................................................................................................................................................... 37 

A. Vázquez Mendoza, Héctor F. Ruiz Paredes, Héctor Esponda Hernández 

Motion Trapezoidal Profile Planning for Reduced Jerk and Vibration Residuals Through FIR Filters ............. 43 
Bedolla-Pantoja Martin, Gonzalez-Villagomez Jacob, Rodriguez-Donate Carlos, Gonzalez-
Villagomez Esau 

Develop of a Low Cost IoT System for the Moisture and Nutrient Soil Monitoring ......................................... 49 
Carlos Ángel Mora-Delgado, Juan Pablo Serrano-Rubio, Luz María Rodríguez-Vidal, Rafael 
Herrera-Guzmán, Mercedes Teresita Oropeza-Guzmán 

Time-Domain Harmonic State Estimation of Unbalanced Three-Phase Power Networks with 
Nonlinear Electrical Load Using the Kalman Filter ........................................................................................... 55 

J. Manuel Verduzco-Durán, Rubén Rodríguez-Flores, Aurelio Medina-Rios, Rafael Cisneros-
Magaña, J. Cesar Godinez-Delgado, J. Gilberto Guzmán-Pérez 

Proposal for an IoT Module for Monitoring and Control of a Residential House Light Bulb ............................ 61 
Juan M. Garcia-Garcia, Sofia B. Cortes-Robledo, Angelica. Benitez-Peñaloza, Carlos A. 
Guizar-Gomez, Ricardo Martinez-Parrales 

Classification of Young and Adult from Eye Regions: A Study of Machine Learning HOG-SVM ................... 67 
Issac V. Aguirre Manríquez, Leonardo Alfaro Díaz, Gerardo Trejo Caballero, Higinio Juárez 
Rios, Felipe De J. Torres Del Carmen, Miroslava Cano Lara 

Fault Detection in a Multilevel Inverter Using Artificial Neural Networks (ANN) ........................................... 73 
A. Banda-Estrada, G. Muñoz-Moreno, J. J. Alfaro-Rodríguez, A. R. Lopez-Núñez, M. A. 
Juárez-Balderas, J. M. Sosa-Zuñiga, G. Vázquez-Guzmán 



Integration of Dipole Antenna and Python for Acquisition and Processing of 20.1MHz 
Radiofrequency Signals for JOVE Radio Telescope .......................................................................................... 79 

Sergio Mier Urbina, Arturo Méndez-Patiño, Marco Vinicio Chávez B., María Del Carmen 
García R., Javier A. Rodríguez H., Enrique Reyes A. 

Spanish-Keywords Spotting Based on a Dual-Layer LSTM Classifier .............................................................. 83 
Sergio E. Huesca-Flores, Mariko Nakano, O. Ulises Juarez-Sandoval, Hector M. Perez-
Meana 

Comparison of Some Logistic Regression Methodologies in Supervised Classification for 
Functional Data .................................................................................................................................................. 89 

Christian A. Mejía Ramírez, Mario Graff Guerrero 

Automatic Breast Lesions Classification in Electrical Impedance Mammography ............................................ 98 
Jazmín Alvarado Godinez, Hayde Peregrina-Barreto, Delia Irazú Hernández Farias, Blanca 
O. Murillo Ortíz 

Power Measurement with FPGA for Embedded Systems ................................................................................ 104 
Juan Daniel Juárez-Ceballos, Gerardo Ornelas-Vargas, Héctor A. Guerrero-Osuna, Rodrigo 
Castañeda-Miranda, Fabián García-Vázquez, Marcela E. Mata-Romero 

Hjorth Parameters for Stator Winding Short-Circuit Classification in Induction Motors .................................. 110 
Carlos A. Perez-Ramirez, Jesus R. Rivera-Guillen, Juan P. Amezquita-Sanchez, Martin 
Valtierra-Rodriguez, J. Jesus De Santiago-Perez, Victor Larios-Osorio, Angelica R. Jimenez-
Sanchez 

Supervised Learning-Based Soft Sensor Design for a Distillation Column ...................................................... 115 
Gregorio Moreno-Sotelo, Adriana C. Téllez-Anguiano, Mario Heras-Cervantes, Juan C. 
Olivares-Rojas 

Development of a Recognition System for the Mexican Sign Language Alphabet .......................................... 121 
Francisco Javier López-Vázquez, Héctor Alonso Guerrero-Osuna, Jesús Antonio Nava-Pintor, 
Carlos Alberto Olvera-Olvera, Germán Díaz-Flórez, Luis F. Luque Vega 

ITSC Fault Detection in Induction Motor Using a Cosine Filter and a CNN Architecture .............................. 128 
Carlos Morales-Perez, Juan Pablo Amezquita-Sanchez, Martin Valtierra-Rodriguez, Jose 
Rangel-Magdaleno, Jorge Cerezo-Sanchez, Ambrosio Leon-Bonilla 

Prototype of an IAoT System for Braille Literacy with Deep Learning (DevrAIlle) ....................................... 134 
José Luis López-Ramírez, Daniel Alejandro Sanchez-Madrigal, Stephany Lopez-Muñoz, 
María Guadalupe Ordaz-Cervantes, José De Jesús Colín-Robles, Germán Peréz-Zúñiga, 
Juan De Anda-Suárez 

Losses Analysis of a 180 A, 150 kHz Planar Inductor for a 32 kW DC-DC Converter ................................... 141 
Hillary Rodriguez-Félix, Ismael Araujo-Vargas, Brenda-Angélica Herrera-Aparicio, Johan 
Maysonet-Peña, José-Francisco Villegas-Alcaraz, Nancy Mondragón-Escamilla, Cesar-
David Téllez-Uribe, Helen Han-Cui 

Butterworth CNN: An Improvement on Memory Use for Fourier Convolutional Neural Networks ............... 147 
Daniel Lima-López, Pilar Gómez-Gil 

Battery Charging and Discharging Control in Electric Vehicles by Means of BMS ........................................ 153 
Oscar Ramón Zavala Carrillo, Luis Eduardo Ugalde Caballero 

Software and Hardware Processing of Jove Radio-Telescope Signals ............................................................. 159 
A. Méndez Patiño, M. V. Chávez Baez, C. García R., J. A. Rodríguez H., E. Reyes A., J. C. 
Olivares R., J. A. Gutiérrez G. 



Artificial Neural Network Controller Based on Model Predictive Control for a Current Regulation 
in a Three-Phase Inverter .................................................................................................................................. 165 

Jazmin Ramirez-Hernandez, Oswaldo Ulises Juarez-Sandoval, Leobardo Hernandez-
Gonzalez, German Tirado-Torres, Luis Manuel Vazquez-Fierros 

Testing a ToF (Time of Flight) Sensor in an in Vivo Environment to Detect Wound Depth in 
Specimens with Diabetes Mellitus ................................................................................................................... 171 

Carlos Eduardo Acuña-López, Luis Octavio Solís-Sánchez, Celina Lizeth Castañeda-
Miranda, Ma. Rosario Martínez Blanco, Héctor Alonso Guerrero Osuna, Rodrigo Castañeda-
Miranda, Carla Daniela Maldonado Ríos 

A Simplified Method for Estimating DC Motor Parameters for Continuous and Discrete Time 
Controllers Implementation .............................................................................................................................. 180 

Carlos Alberto Ugalde Caballero, Alejandra Cruz Bernal, Vignaud Granados Alejo 

PID Control of a PMDC Motor Identified with RHONN and EKF for Performance Improvement ................ 186 
Luis Rodrigo Ramirez Cisneros, Manuel Elias Pech Dzul, Juan Anzurez Marin, Roberto Tapia 
Sánchez, Jorge Daniel Ríos Arranaga, Alma Yolanda Alanís García 

3D Modeling and Printing of Orthoses for Patients with Specific Needs and Biomedical Data 
Monitoring Applying IoT ................................................................................................................................. 193 

Iván E. López-Ortiz, Héctor A. Guerrero-Osuna, Teodoro Ibarra-Pérez, Ma. Del R. Martínez-
Blanco, Luis O. Solís-Sánchez, Rito E. Carreón-García 

Comparison of Balancing Methods for LiPo Cells Energy Storage at Medium Power Ratings ....................... 199 
César-David Téllez-Uribe, Reyna-Karina Salgado-Cristóbal, Ismael Araujo-Vargas, Nancy 
Mondragón-Escamilla, José-Francisco Villegas-Alcaraz, Samuel Pérez-Rodríguez 

Design of a Medical-Grade Uninterruptible Power Supply System for a Critical Care Mechanical 
Ventilator .......................................................................................................................................................... 206 

Alejandro Gómez-Hernández, José Antonio Félix-Martínez, Julio Reyes-López, Luis Felipe 
Martínez-Soto, Fernando Fonseca-Navarro 

Bad Data Identification for Power Systems State Estimation Based on Data-Driven and Locally 
Weigtted Scatterplot Smooting ......................................................................................................................... 212 

Erick M. Ruiz-Gaona, Jaime Cerda, Claudio R. Fuerte-Esquivel 

Multilevel CHB Inverter Balancing Capacitor Technique ................................................................................ 220 
Jose J. Alfaro-Rodríguez, Jesús A. Martínez, Jose M. Sosa, Gerardo Vazquez, Gilberto Muñoz, 
Hector J. C. López 

Analysis of Inrush Currents in Power Transformers of Microgrids .................................................................. 226 
Nicholas D. F. Laranja, Silvangela L. Barcelos, Osvaldo R. Saavedra, J. G. De Matos, Rafael 
G. Bento 

Fault Diagnosis in Passive Filters for Mitigating Power Harmonics Using a Sliding Mode Observer ............ 232 
Juan Osorio-Rodríguez, Juan Anzurez Marin, Antonio Ramos-Paz, Rafael Cisneros-Magaña, 
Efraín Alcorta-García 

Controller for an Active Balancing Circuit for Divided DC-Link Capacitors in Multilevel Inverters ............. 238 
Jose M. Sosa, Diana G. Castañeda-Rubalcaba, Gerardo Vazquez-Guzman, P. R. Martinez-
Rodriguez, Mario Alberto Juarez Balderas 

Advancing Profilometry Techniques: A Comparative Study of Circular and Linear Fringe Patterns 
in Digital Fringe Projection .............................................................................................................................. 244 

A. Alcaraz-Tapia Aarón, J. Muñoz-Maciel, M. Mora-González, F. G. Peña-Lecona, Y. F. 
López-álvarez, S. Álvarez-Rodríguez 



Execution Time Comparison of Algorithms to Classify Power Quality Disturbances in Single Board 
Computers ........................................................................................................................................................ 250 

Jonatan A. Medina-Molina, Berenice Arzate-Rueda, Enrique Reyes-Archundia, José A. 
Gutiérrez-Gnecchi, Juan C. Olivares-Rojas, Javier A. Rodríguez-Herrejón, Nestor F. 
Guerrero-Rodríguez 

Fault Diagnosis of Two Interconected Water Tanks System with Topological Data Analysis .......................... 256 
Ismael Guzmán Jiménez, Juan Anzurez Marin, Brayan Hernández Calvillo, Ahtziri González 

Design of the Position Profile of Motion Dynamics Based on the Hyperbolic Tangent Function ................... 263 
Gonzalez Villagomez Esau, Rodriguez Donate Carlos, Gonzalez Villagomez Jacob, Calderon 
Uribe Uriel 

Convex Takagi-Sugeno Modeling Methodology for Nonlinear Systems ......................................................... 268 
Kristian Gerardo Gochi Vergara, Juan Anzurez Marin, Salvador Ramírez Zavala 

Embedded LabView System for Monitoring and Control Indoor Hydroponic Operations .............................. 274 
Lorenza Fernández-Rodríguez, A. Badillo-Olvera, Alfonso Ordóñez-Garcia, Julio García-
Cortés, Daniel Ruiz López, L. Djilali 

A RISCV Lagarto Microprocessor for AI Edge Computing ............................................................................. 280 
Luis A. Villa, Marco A. Ramírez, Miguel A. Alemán, Miguel A. López 

Functional Block-Based Analytical Models of Grid-Connected Three-Phase Inverter .................................... 285 
E. Molina-Santana, F. J. González-Montañez, V. M. Jiménez-Mondragón, J. U. Liceaga-
Castro, R. Escarela-Pérez 

Machine Learning-Based Methodology for Detecting Cracks in Wind Turbine Blades .................................. 292 
Angel H. Rangel-Rodriguez, Manuel A. Centeno-Bautista, Juan P. Amezquita-Sanchez, Martin 
Valtierra-Rodriguez, David Granados-Lieberman 

Analysis and Design of Inductors Printed on PCB Using 3D Printers ............................................................. 298 
Luis Antonio Villalda, Leobardo Hernández González, Juan Carlos Sánchez García, Alonso 
Fernández García 

Detection of Structural Failures in UAV Propellers Using Convolutional Neural Networks ........................... 304 
Javier Fuentes Sanchez, Jose Rangel-Magdaleno, Jose Barron-Zambrano, Álvaro Hernández 

Breast Cancer Thermography Classification with a Reduced Description and Machine Learning .................. 310 
Ana P. Romero-Carmona, Hayde Peregrina-Barreto, Francisco J. Renero-Carrillo 

MIMO Antenna Design with DGS Structure for Sub-6 GHz Applications ...................................................... 316 
Andrik Nathaniel Navarro-Peralta, Gabriela Leija-Hernández, Luis Alejandro Iturri-
Hinojosa 

Microstrip Sub-Array Antenna Design Applied to mm Wave Band 5G Technology ....................................... 320 
Salvador Ricardo Meneses González, Rita Trinidad Rodríguez Márquez 

Harmonic Analysis of Adjustable Electric Vehicle Loadings on Distribution Networks .................................. 325 
Norberto Garcia, Jose Andres Castro 

High-Performance Electric Go-Kart ................................................................................................................. 331 
Mateus Marcoto Silva, Guilherme De Azevedo E Melo, Falcondes José Mendes De Seixas 

Wireless Power Transfer for Unmanned Aerial Vehicles Battery Charging Using Power Lines ...................... 338 
David Bonillo, Alicia Triviño, Inmaculada Casaucao, Juan C. Quirós, Eliseo Villagrasa 



Sedimentary Rock Contour Images Synthesis Using Generative Networks Based on Optimal 
Transport........................................................................................................................................................... 343 

Gloria M. Castaneda Campos, Ismael De La Rosa Vargas, Gamaliel Moreno Chávez, José De 
Jesús Villa Hernández, Efrén González Ramírez 

Lyapunov-Based Current Control Applied to a DC-DC Boost Converter ........................................................ 348 
Mario Ivan Nava-Bustamante, Rodrigo Loera-Palomo, José Luis Meza-Medina 

Effect of Passive Components on Howland Current Sources for Electrical Impedance Tomography 
Systems with Biomedical Applications: A Comprehensive Study.................................................................... 354 

Marcos Gutiérrez López, Oscar Toshiko Celedon Cabrera, José Antonio Gutiérrez Gnecchi 

Construction of an Electric Traction System Based on a 26 kW Induction Machine ....................................... 360 
Anahi Guerra-Elguera, Miguel-Angel Gonzalez-Ramirez, Pedro-Enrique Velázquez-Elizondo, 
Ismael Araujo-Vargas, Nancy Mondragón-Escamilla, Vania Vigueras-Sánchez, Maria-Elena 
Noriega-González 

Assessment of Supraharmonics Emissions in Low-Voltage Devices Within the Frequency Range 
from 2 to 150 kHz ............................................................................................................................................ 365 

Leslye Maria Lorenzo-Peñaloza, Aurelio Medina-Rios, Julio Cesar Godinez-Delgado, Rafael 
Cisneros-Magaña 

Development of a Hybrid Balancer Circuit Controlled by Peak Current for LiPo Batteries ............................ 371 
Reyna-Karina Salgado-Cristóbal, César-David Téllez-Uribe, Ismael Araujo-Vargas, Nancy 
Mondragón-Escamilla, José-Francisco Villegas-Alcaraz, Samuel Pérez-Rodríguez 

CPT System Stability Against Changes in Coupling Capacitors ...................................................................... 377 
Eduardo Salvador Estevez-Encarnacion, Leobardo Hernandez-Gonzalez, Jazmin Ramirez-
Hernandez, Paola Noemi San Agustin Cresencio 

Segmentation Tool for Heart Sounds S1 and S2 Using Deep Learning Models for Healthcare 
Professionals ..................................................................................................................................................... 383 

Brayan Lopez, David Chaucanes, Diego Cabrera, Wilson Achicanoy 

Development of a Microgrid Energy Storage System Based on Repurposed Li-Ion Batteries ........................ 389 
Norberto Garcia, Julieta Garcia, Ivan Loaiza 

Design of a Low-Cost Wireless Sensor System for Mechanical Vibration Monitoring Up 40 Hz ................... 394 
Miroslava Cano Lara, Marcelino Carrera Rodríguez, Jose F. Villegas Alcaraz, Higinio Juárez 
Rios 

Analysis of a DC-DC Step-Up Transformerless High Conversion Ratio Converter for Storage and 
Renewable Energy Systems .............................................................................................................................. 401 

C. J. Rodriguez-Cortes, P. R. Martinez-Rodriguez, D. Langarica-Cordoba, J. A. Villanueva-
Loredo, J. M. Sosa-Zuniga, G. Vazquez-Guzman 

Author Index 
 




