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KEYNOTE SPEAKERS 
 

 
 

 
 

 

Plenary 

Prof. Marcelo Antonio Pavanello, PhD 
Centro Universitario FEI, Sao Paulo, Brazil 

“Deep Cryogenic Operation of Planar and Tridimensional FD SOI 
MOSFETs for Quantum Computing” 

Session Chair :  Dr. Arturo Escobosa Echavarría  
 

Date: September 9, 2026 
Hour: 10:30-11:30 (Mexico City central time zone, UTC-6) 

https://fei.edu.br/~pavanello/ 

Participation of IEEE Student Branch Cinvestav-EDS 
Plenary session sponsored by the DL program EDS 

 

 
  
 

 
 

 

Plenary 

Prof. Romina Soledad Molina, PhD 
KaleidoForge, Trieste, Italia 

"Neural Networks on FPGAs: The Path to Edge AI with KalEdge" 
Session Chair: Dr. Brisbane Ovilla Martínez 

 
Date: September 10, 2026 

Hour: 10:30-11:30 (Mexico City central time zone, UTC-6) 
https://kaleidoforge.com/ 

 
Participation of IEEE Student Branch Cinvestav -CS 

 

  
 
 

 
 

 

Plenary 

Prof. Hugo Plácido da Silva, PhD 
University of Lisbon, Portugal 

“Invisibles: A New Frontier in Biomedical Signal Acquisition and 
Processing" 

Session Chair : Dr. Javier Reyes Lagos  
 

Date: September 11, 2026 
Hour: 10:30-11:30 (Mexico City central time zone, UTC-6) 

https://www.embs.org/membership/chapters/distinguished-lecturers-
program/distinguished-lecturers/hugo-silva/ 

 
Participation of IEEE Student Branch Cinvestav – EMBS 
Plenary session sponsored by the DL program of EMBS 

 

  

https://fei.edu.br/~pavanello/
https://kaleidoforge.com/
https://www.embs.org/membership/chapters/distinguished-lecturers-program/distinguished-lecturers/hugo-silva/
https://www.embs.org/membership/chapters/distinguished-lecturers-program/distinguished-lecturers/hugo-silva/
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SCHEDULE CCE 2026 
 
 
AC: AUTOMATIC CONTROL, BIO: BIOMEDICAL ENGINEERING/ BIOMIMETICS, COMM: COMMUNICATIONS SYSTEMS, CS: COMPUTER SCIENCE AND COMPUTER 

ENGINEERING, MEC: MECHATRONICS, NANO: NANOTECHNOLOGY, POW: POWER ELECTRONICS, SSM: SOLID-STATE MATERIALS, ELECTRON DEVICES AND 

INTEGRATED CIRCUITS, AE: AERONAUTICS AND AEROSPACE ENGINEERING/ AUTONOMOUS NAVIGATION , ME:  MECHANICAL ENGINEERING, SS: SPECIAL SESSION 

 
 
 

Wednesday September 9, 2026 
CINVESTAV  

Hour Electrical Engineering Headquarters Building  

9:00-10:00 
 

Registration and coffee break 
 

Hour Room 4-Auditorium 

10:00-10:20 

 
Opening Ceremony 

 

10:20-10:30 Break 

10:30-11:30 

 
Plenary 

Prof. Marcelo Antonio Pavanello, PhD 
Centro Universitario FEI, Sao Paulo, Brazil  

“Deep Cryogenic Operation of Planar and Tridimensional FD SOI MOSFETs for Quantum Computing” 
Session Chair : Dr. Arturo Escobosa Echavarría 

  
11:30-12:00 Coffee Break 

Hour Room 1 Room 2 Room 3 Room 4-Auditorium 

12:00-14:00 NANO1  SSM1  AC1  CS1  

14:00-15:00 Break 

15:00-16:20 NANO2  SSM2  AE  CS2  

 
  

https://www.google.com/maps/place/Auditorio+Ingenier%C3%ADa+El%C3%A9ctrica+Ing.+Jorge+Su%C3%A1rez+Diaz/@19.5084147,-99.129995,17.5z/data=!4m22!1m15!4m14!1m6!1m2!1s0x85d1f9e05bfa382d:0xcb860f38dcc799ea!2sCINVESTAV+(Puerta+2,+entrada+principal),+Avenida+Instituto+Polit%C3%A9cnico+Nacional+No.+2508,+San+Pedro+Zacatenco,+Ciudad+de+M%C3%A9xico,+CDMX!2m2!1d-99.1289493!2d19.5072499!1m6!1m2!1s0x85d1f92ccb639115:0x862b0eab982f0bc8!2sAv+Instituto+Polit%C3%A9cnico+Nacional+2508,+La+Laguna+Ticoman,+Gustavo+A.+Madero,+07360+Ciudad+de+M%C3%A9xico,+CDMX!2m2!1d-99.1298599!2d19.5106874!3m5!1s0x85d1f92ccb639115:0x862b0eab982f0bc8!8m2!3d19.5106938!4d-99.1298534!16s%2Fg%2F11h05_ljx4
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AC: AUTOMATIC CONTROL, BIO: BIOMEDICAL ENGINEERING/ BIOMIMETICS, COMM: COMMUNICATIONS SYSTEMS, CS: COMPUTER SCIENCE AND COMPUTER 

ENGINEERING, MEC: MECHATRONICS, NANO: NANOTECHNOLOGY, POW: POWER ELECTRONICS, SSM: SOLID-STATE MATERIALS, ELECTRON DEVICES AND 

INTEGRATED CIRCUITS, AE: AERONAUTICS AND AEROSPACE ENGINEERING/ AUTONOMOUS NAVIGATION , ME:  MECHANICAL ENGINEERING, SS: SPECIAL SESSION 

 

Thursday September 10, 2026 
CINVESTAV 

Hour Electrical Engineering Headquarters Building 

8:30-9:00 
 

Registration and coffee break 
 

Hour Room 1 Room 2 Room 3 Room 4-Auditorium 

9:00-10:00 BIO1 POW1 AC2  CS3  

10:00-10:30 Coffee Break 

Hour Room 4-Auditorium 

10:30-11:30 

 

Plenary 
Prof. Romina Soledad Molina, PhD 

KaleidoForge, Trieste, Italia 
"Neural Networks on FPGAs: The Path to Edge AI with KalEdge" 

Session Chair : Dr. Brisbane Ovilla Martínez 
  

11:30-12:00 Coffee Break 

Hour Room 1 Room 2 Room 3 Room 4-Auditorium 

12:00-14:00 BIO2 POW2 AC3 CS4  

14:00-15:00 Break 

Hour Engineering Projects Building 

15:00-17:00 1st Workshop on Biomedical Instrumentation by EMBS 2026 

 
 
  

https://www.google.com/maps/place/Auditorio+Ingenier%C3%ADa+El%C3%A9ctrica+Ing.+Jorge+Su%C3%A1rez+Diaz/@19.5084147,-99.129995,17.5z/data=!4m22!1m15!4m14!1m6!1m2!1s0x85d1f9e05bfa382d:0xcb860f38dcc799ea!2sCINVESTAV+(Puerta+2,+entrada+principal),+Avenida+Instituto+Polit%C3%A9cnico+Nacional+No.+2508,+San+Pedro+Zacatenco,+Ciudad+de+M%C3%A9xico,+CDMX!2m2!1d-99.1289493!2d19.5072499!1m6!1m2!1s0x85d1f92ccb639115:0x862b0eab982f0bc8!2sAv+Instituto+Polit%C3%A9cnico+Nacional+2508,+La+Laguna+Ticoman,+Gustavo+A.+Madero,+07360+Ciudad+de+M%C3%A9xico,+CDMX!2m2!1d-99.1298599!2d19.5106874!3m5!1s0x85d1f92ccb639115:0x862b0eab982f0bc8!8m2!3d19.5106938!4d-99.1298534!16s%2Fg%2F11h05_ljx4
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AC: AUTOMATIC CONTROL, BIO: BIOMEDICAL ENGINEERING/ BIOMIMETICS, COMM: COMMUNICATIONS SYSTEMS, CS: COMPUTER SCIENCE AND COMPUTER 

ENGINEERING, MEC: MECHATRONICS, NANO: NANOTECHNOLOGY, POW: POWER ELECTRONICS, SSM: SOLID-STATE MATERIALS, ELECTRON DEVICES AND 

INTEGRATED CIRCUITS, AE: AERONAUTICS AND AEROSPACE ENGINEERING/ AUTONOMOUS NAVIGATION, ME:  MECHANICAL ENGINEERING, SS: SPECIAL SESSION 

 

Friday September 11, 2026 
CINVESTAV 

Hour Electrical Engineering Headquarters Building 

8:30-9:00 
 

Registration and coffee break 
 

Hour Room 1 Room 2 Room 3 Room 4-Auditorium 

9:00-10:00 BIO3 ME AC4 COMM1 

10:00-10:30 Coffee Break 

Hour Room 4-Auditorium 

10:30-11:30 

 

Plenary 
Prof. Hugo Plácido da Silva, PhD 

University of Lisbon, Portugal 
“Invisibles: A New Frontier in Biomedical Signal Acquisition and Processing" 

Session Chair : Dr. Javier Reyes Lagos  
11:30-12:00 Coffee Break 

Hour Room 1 Room 2 Room 3 Room 4-Auditorium 

12:00-14:00 BIO4 MEC No Session COMM2 

14:10-14:30  
 

Closing ceremony 
 

 
 
 

 
  

 
 

 

  

https://www.google.com/maps/place/Auditorio+Ingenier%C3%ADa+El%C3%A9ctrica+Ing.+Jorge+Su%C3%A1rez+Diaz/@19.5084147,-99.129995,17.5z/data=!4m22!1m15!4m14!1m6!1m2!1s0x85d1f9e05bfa382d:0xcb860f38dcc799ea!2sCINVESTAV+(Puerta+2,+entrada+principal),+Avenida+Instituto+Polit%C3%A9cnico+Nacional+No.+2508,+San+Pedro+Zacatenco,+Ciudad+de+M%C3%A9xico,+CDMX!2m2!1d-99.1289493!2d19.5072499!1m6!1m2!1s0x85d1f92ccb639115:0x862b0eab982f0bc8!2sAv+Instituto+Polit%C3%A9cnico+Nacional+2508,+La+Laguna+Ticoman,+Gustavo+A.+Madero,+07360+Ciudad+de+M%C3%A9xico,+CDMX!2m2!1d-99.1298599!2d19.5106874!3m5!1s0x85d1f92ccb639115:0x862b0eab982f0bc8!8m2!3d19.5106938!4d-99.1298534!16s%2Fg%2F11h05_ljx4
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TECHNICAL PROGRAM 
 

   

  Aeronautics and Aerospace Engineering -Autonomous Navigation (AE) 
 

ID  Hour Session AE - Aeronautics and Aerospace Engineering 
Wednesday September 9, 2026 
15:00-16:20 
Room 3 
Session Chair: Dr. Eduardo Steed Espinoza Quesada 
 

ID 32 15:00-15:20 Prompt-Based Lightweight LLM Navigation for GPS-Denied UAVs with Simulated Visual–
Inertial Fusion 
Carlos Osorio Quero; María Liz Crespo 
 

ID 78 15:20-15:40 Adaptive Predefined-Time Neural Tracking Control with Switching Event-Triggered 
Mechanism for 6-DOF Quadrotor UAV: A Comparative Study against Backstepping 
Adaptive MTN 
Jairo Olguin, Jhonatan-Fernando Eulopa-Hernandez, Levi Emmanuel Cruz-Vazquez, Alondra 
Ruiz-Vidal 
 

ID 103 15:40-16:00 Modeling and Hierarchical PID Control of a Quad-Cyclocopter UAV with 3-RSS Swashplate 
Mechanism 
Jorge Martínez Hernández, Christian Reyes Montiel Rafael, Castro Lineares; Rogelio  Lozano 
Leal 
 

ID 122 16:00-16:20 Propulsion System Sizing and Flight Validation of a Coaxial Hexarotor UAV 
Juan Bustamante Alarcon, Ximenna  Alexey Saldivar Pedraza, Eduardo Steed Espinoza 

   
   

  Automatic Control (AC) 
 

ID Hour Session AC1 - Automatic Control  
Robotics 
Wednesday September 9, 2026 
12:00-14:00 
Room 3 
Session Chair: Dr. Rubén Alejandro Garrido Moctezuma 
 

ID 53 12:00-12:20 Bearing Estimation on S^2 via Tangent-Space Measurements for UAV Formation Control 
Julio Cesar Rodríguez Cervantes, Hector Manuel Becerra Fermin, José Javier Ruíz León 
 

ID 77 12:20-12:40 Ethno-Swarm: A Cognitive-Cyber-Physical System for Culturally Adaptive Waste 
Management in High-Density Urban Enclaves 
Shamik Mondal, Asif Ahmed Nejum, Hossain Ahammad, Noor-E -Sadman, Md Shirazim 
Munir, Mohammad Shidujaman 
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ID 91 12:40-13:00 Autonomous Navigation of Low-Cost Drones in GPS-Denied Environments Using Visual 
SLAM and OMPL-Based Motion Planning 
Roman Velasquez, Gerardo Diaz, Arturo Sarmiento 
 

ID 135 13:00-13:20 Small flying wing aircraft control strategies under turbulence conditions 
Alfredo Canto Perez, Héctor M. Becerra, Jorge A. Soto 
 

ID 136 13:20-13:40 Multi Axis Flight Control Software for a Biomimetic Ornithopter in Confined Space 
Navigation 
Vihaan Parikh 
 

ID 95 13:40-14:00 Braille for All: A 70 USD AI-Powered Braille Tutoring Robot That Erases the Literacy Gap 
with a Touch and a Voice 
Shamik Mondal, Md Abdullah Hossien Molla, Fahim Mahtab, Most. Sunzida Akter, Md. 
Nasir Uddin Rabbi, Mohammad Shidujaman 

   
 Hour Session AC2 - Automatic Control 

Fault Detection 
Thursday September 10, 2026 
9:00-10:00 
Room 3 
Session Chair: Dr. Roger Miranda Colorado  
 

ID 12 9:00-9:20 Explainable Extreme Learning Machine for SCADA Pipeline Fault Detection 
Brahim Rahmouni, Mounir Aouadj, Djamel Mouss, Tarek Berghout 
 

ID 25 9:20-9:40 Deep and Explainable Gated Recursive Least Squares for Real-Time Gas Turbine Fault 
Detection 
Brahim Rahmouni, Mounir Aouadj, Djamel Mouss, Tarek Berghout 
 

ID 113 9:40-10:00 Augmented Extended Kalman Filtering With Hydraulic Pseudo-Measurements for Leak 
Diagnosis in Pressurized Pipelines 
Cristel Amayrani Diaz Escalante, Francisco Ronay López Estrada, Leonardo Gomez Coronel, 
Ildeberto Santos Ruiz, Jesús Flores Luna 

   
ID Hour Session AC3 - Automatic Control 

Control Applications 1 
Thursday September 10, 2026 
12:00-14:00 
Room 3 
Session Chair: Dr. Rubén Alejandro Garrido Moctezuma 
 

ID 4 12:00-12:20 Integral Sliding Mode with Periodic Switching for Uncertain-Gain Scalar Systems: 
Application to DC-DC Boost Converter 
Jesús González-Castro, Guillermo Javier Rubio-Astorga, David Enrique Castro-Palazuelos 
 

ID 96 12:20-12:40 Data-Driven Inverse Game Control for Experience Transference of Linear Time Invariant 
Systems 
Adolfo Perrusquia, Weisi Guo 
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ID 111 12:40-13:00 A Delay-Independent Stability Approach for Estimating the Critical Depth of Cut in 
Turning Processes 
Hugo Castorena Minor, Belem Saldivar, Marco A. Gomez 
 

ID 21 13:00-13:20 Stator Current-Based Field-Oriented Control of Induction Motors with uncertainties using 
Active Disturbance Rejection Control 
Author Names: Hebertt Sira-Ramirez, Juan Quecan Herrera, Ruben Garrido 

   
ID Hour Session AC4 - Automatic Control 

Control Applications 2 
Friday September 11, 2026 
9:00-10:00 
Room 3 
Session Chair: Dr. Marco Antonio Gómez Álvarez 
 

ID 3 9:00-9:20 An Output-Feedback Adaptive RBF Controller for Level Regulation in a Three-Tank 
Cascade 
Hugo Torres-Ruvalcaba, Eduardo Carvajal-Rubio, Aldo Muñoz-Vazquez, Juan Diego 
Sanchez-Torres 
 

ID 109 9:20-9:40 Dynamic Coupling-based Trajectory-Tracking and Anti-Sway Control of 2D Cranes: 
Numerical and Experimental Analysis 
Rafael Ferretiz Cabrera, Roger Miranda Colorado, Ruben Garrido 
 

ID 161 9:40-10:00 Robust Verification of Mercer-Sigmoid-Kernel Support Vector Machines 
Luis González-Meza, Tran Anh-Tu Nguyen, Juan Diego Sanchez-Torres 

   
   

  Biomedical Engineering/ Biomimetics (BIO) 
 

ID Hour Session BIO1- Biomedical Engineering/ Biomimetics 
Thursday September 10, 2026 
9:00-10:00 
Room 1 
Session Chair: Dr. Blanca Tovar Corona 
 

ID 112 9:00-9:20 Assessing Image-Adjusting Configurations in CNN-Based Breast Ultrasound Classification 
Wilfrido Gomez-Flores, Pedro Crosara Motta, Wagner Coelho de Albuquerque Pereira 
 

ID 89 9:20-9:40 Classification of Ovarian Cyst ultrasound images using Faster R-CNN and a hybrid 
architecture 
Itsy  Montes Martínez, Alvaro Anzueto-Rios, Lilia Martínez-Pérez 
 

ID 92 9:40-10:00 Orthogonal Convolutional Autoencoder for Entamoeba histolytica Segmentation in 
Optical Microscopy 
Estefania Figueroa-Acevedo, Alvaro Anzueto-Rios, Judith C. Pacheco-Yepez, Ivonne M. 
Arciniega-Martinez, Aldo A. Resendiz-Albor 
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 Hour Session BIO2 - Biomedical Engineering/ Biomimetics - 
Thursday September 10, 2026 
12:00-14:00 
Room 1 
Session Chair: Dr. Rafael Bayareh Mancilla 
 

ID 42 12:00-12:20 Computer Vision-Based Platform for Quantitative Bradykinesia Assessment in 
Parkinson’s Disease 
Maria Alejandra Flores-Perez, Aylee Simeón-Quispe, Victoria E. Abarca, Dante A. Elias 
 

ID 43 12:20-12:40 Wearable IoT-Based System for Ambulatory Inertial Gait Monitoring in Parkinson’s 
Disease 
Juan Arturo Zavaleta Cavero, Aylee Simeón-Quispe, Victoria E. Abarca, Dante A. Elias 
 

ID 83 12:40-13:00 Computation of brain activity changes after a transcranial direct current stimulation 
therapy for neuropathic pain in spinal cord injury 
Diego Fuentes-Baños, Jessica Cantillo-Negrete, Paul Carrillo-Mora, Carolina Herrera-
Hernández, Ruben Carino-Escobar 
 

ID 158 13:00-13:20 Synthetic Multichannel Generation of EEG Signals with Spike-Slow Wave Morphology for 
Generalized Epileptic Seizures 
Claudia Rivas, Omar Ortiz, Laura Garay, Blanca Tovar, Martin Silva 
 

ID 160 13:20-13:40 Magnetic and Electric Field Characterization of High-Density Silver Coils for Transcranial 
Magnetic Stimulation 
Axel Uriel Martínez Jacobo, Viviana Guzman Castillo, Pedro Martínez Ortiz, José Alberto 
Pérez Benítez 
 

ID 150 13:40-14:00 Spatial influence of the electric field induced by TMS on neuronal activation in a 2D 
biological network arranged in a rectangular grid 
Viviana Guzmán Castillo, Axel Uriel Martinez Jacobo, Jose Alberto Pérez Benítez, Pedro 
Martínez Ortiz 

   
ID Hour Session BIO3 - Biomedical Engineering/ Biomimetics 

Friday September 11, 2026 
9:00-10:00 
Room 1 
Session Chair: Dr. José Javier Reyes Lagos 
 

ID 144 9:00-9:20 Discriminative Capability of Classical HRV Features for Ultra-Short-ECG Arrhythmia 
Classification 
Juan Arturo Zavaleta-Cavero, Maria Alejandra Flores-Perez, Ana L.  Espinoza-Quispe, John 
M. De Moura, Noe B. Bazán-Lavanda 
 

ID 115 9:20-9:40 Dual-isolated bioimpedance system for simultaneous ICG and hand-to-hand IPG 
evaluation 
Emiliano Rojano-Hernández, Jose A. Garcia-Limon, Jorge E. Baños-Bautista, Oscar Casas, 
Ramon Casanella, Carlos Alvarado-Serrano 
 

ID 171 9:40-10:00 Machine Learning-Based Framework for Risk Factor Analysis of Pacemaker 
Exteriorization 
Cristian Linaldi-Jacome, Benjamin Eduardo Aguilar-Arce, Kenia Soto-Rojas, Hugo Alejandro 
Ríos-Valenzuela, Gerardo Vera-Juárez, Ingrid Gutiérrez Villegas 
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ID  Hour Session BIO4 - Biomedical Engineering/ Biomimetics 

Friday September 11, 2026 
12:00-14:00 
Room 1 
Session Chair: Dr. Blanca Tovar Corona 
 

ID 85 12:00-12:20 Initial Design and Proposal of a Hybrid  Microlaryngoscopy Simulator for Developing  
Surgical Skills  
Valeria Viridiana Tellez Mayol, Daniel Lorias-Espinoza 
 

ID 131 12:20-12:40 Technical Development of the Endovascular Navigation Phase as an Initial Step Toward a 
Hybrid Training System for Patent Ductus Arteriosus Closure 
Leobardo Elí Sánchez-Velasco, Daniel Lorias-Espinoza 
 

ID 129 12:40-13:00 Towards Hybrid Soft–Rigid Robotic Manipulation: FEM and Experimental 
Characterization of Pneumatic Elastomeric Artificial Muscles for a Bioinspired Hand 
Daniel Gerardo Serrano Díaz, Osmar Alexis  Ramírez Alquisires, María del Rosario  Munguía 
Fuentes, Rafael  Bayareh Mancilla 
 

ID 102 13:00-13:20 Flexible Inertial Sensing System for the Quantification of Motor Response in the Hindlimb 
of Wistar Rats: A Proof-of-Concept Study 
Ramon Cortina, Arturo Minor, Fernando Pérez 
 

ID 106 13:20-13:40 Development Of An Intelligent Cane System For Obstacle Detection 
Diana Guevara Ballinas, Aldana Verónica  Mata Fuentes 
 

ID 124 13:40-14:00 Development of Ceramic Electrodes for Cardiac Biopotential Acquisition 
Ernesto Suaste Gómez, Oscar Eduardo  Aguilar Mejía, José de Jesús Agustín Flores Cuautle, 
Joel Méndez Ubaldo  

   
   

  Communications systems (COMM)  
 

ID  Hour Session COMM1 - Communications systems 
Friday September 11, 2026 
9:00-10:00 
Room 4 
Session Chair: Dr. Ricardo Gómez Villanueva  
 

ID 151 9:00-9:20 1×4 Bowtie Shaped Dielectric Resonator Antenna Array for WLAN Application  
Sistla V Sudheer Kumar, Banavathu V Naik  
 

ID 153 9:20-9:40 Multi-band Textile Two - port MIMO Antenna for Wearable Applications 
Dwarapu Lakshmi Narayana, Rongali Aneel Kumar, Sistla V Sudheer Kumar 
 

ID 58 9:40-10:00 Automated RSSI-Based Radiation Pattern Measurement for Angle-of-Arrival Estimation in 
RF Source Localization 
Kevin Uriel Pérez Delgado, Aldo Gustavo Orozco Lugo, Moisés Bonilla Estrada 
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ID  Hour Session COMM2 - Communications systems 
Friday September 11, 2026 
12:00-14:00 
Room 4 
Session Chair: Dr. Fernando L. Ramos Alarcón 
 

ID 19 12:00-12:20 IoT Applications in Distributed Generation: Integration with Artificial Intelligence, 
Blockchain, and Communication Protocols for Secure and Resilient Networks 
Armando Taveras-Cruz, William Alfredo Ruiz Portorreal, Francisco José Peralta Polanco, 
Caroline Georgina de los Santos, Eduardo Enrique  Espinosa Neira, Luis Fernando  Grisales 
Noreña, Deyslen Mariano, Miguel Aybar-Mejía 
 

ID 47 12:20-12:40 Single-Wavelength 400 Gbps PAM4 10-km Data Center Link using CD Digital Pre-
Compensation 
Javier Molina-Luna, Ramón Gutiérrez-Castrejón, Daniel E. Ceballos-Herrera, Pablo Torres-
Ferrera 
 

ID 127 12:40-13:00 Index Modulation: A Review 
Oscar Alvarez-Zamora, Aldo G. Orozco-Lugo, José Guadalupe Rodríguez-García 
 

ID 140 13:00-13:20 Preliminary Experimental Evaluation of an Acoustic Reception System for Underwater 
Homing 
Victor Perez-Andrade, Aldo G. Orozco-Lugo, Giselle M. Galvan-Tejada 
 

   

  Computer Science and Computer Engineering (CS) 
 

ID  Hour Session CS1 - Computer Science and Computer Engineering 
Wednesday September 9, 2026 
12:00-14:00 
Room 4 
Session Chair: Dr. Gerardo de la Fraga 
 

ID 107 12:00-12:20 Edge-Based Real-Time Traffic Signal Optimization Using UAV Vision Data and Deep 
Reinforcement Learning 
Murat Bakirci, Murat Bakirci 
 

ID 20 12:20-12:40 Fair Benefit Distribution in Local Energy Communities via Distributed Optimization 
José Almeida, Fernando Lezama, Sérgio Ramos, Jesús C. Hernández, José C. Rolle, João 
Soares 
 

ID 11 12:40-13:00 Automatic Identification of Butterfly Species for Ecological Monitoring Using Deep 
Learning 
Miguel Diaz-Oviedo, Jhon Meneses-Viecco, Duverney Chaverra-Rodriguez, Jose Ruiz-
Munoz, Richard Rios 
 

ID 22 13:00-13:20 RetinaNet with Bayesian Optimization for the Detection of Marine Debris in Shallow 
Waters 
Marco Moreno Armendariz, Halder Galdo-Navarro, Miguel Santiago Suárez-Castañón 
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ID 54 13:20-13:40 An Interpretable Multimodal AI Framework to Support Psychological Follow-Up in Child 
Maltreatment Cases 
Evelyn Vazquez Perez, Emiliano Arenas, Daniel Molina Pérez 
 

ID 69 13:40-14:00 Hybrid Exploration Strategy for Coverage Path Planning 
Sergio Isahi Garrido-Castañeda, Irving Vasquez, Ivan Salgado 

   
ID  Hour Session CS2 - Computer Science and Computer Engineering 

Wednesday September 9, 2026 
15:00-16:20 
Room 4 
Session Chair: Dr. Ana María Martínez-Enríquez 
 

ID 134 15:00-15:20 q-controlled Memristive Network used as an Edge Detection Video Processor 
Arturo Sarmiento-Reyes, Juan Manuel Ugalde 
 

ID 137 15:20-15:40 Generative Adversarial Networks in Natural Language: Variants and Emerging Trends 
Kazim Ali Korejo, Ana Maria Martinez-Enriquez, Faaiza Zulfqar 
 

ID 146 15:40-16:00 Real-Time Collision-Avoidance Planner Based on the Enhanced Homotopy Continuation 
Method for Multi-Robot Systems 
Daniel Yushed Ruiz Vera, Gerardo Ulises Díaz Arango, Hector Vazquez Leal, Luis Hernandez 
Martinez, Roberto Castañeda Sheissa 
 

ID 148 16:00-16:20 Forecast of Global Warming Mitigation in Food Production with Sustainable-Dedicated 
Policies 
Axel Felix-Jiménez, Matias Alvarado 

   
ID Hour Session CS3 - Computer Science and Computer Engineering 

Thursday September 10, 2026 
9:00-10:00 
Room 4 
Session Chair: Dr. Brisbane Ovilla Martínez 
 

ID 8 9:00-9:20 Spatio-Temporal Wind Field Reconstruction via Squeeze-and-Excitation Recalibrated 
Residual Physics-Informed Neural Networks 
Yue Li, Zhaozhao zhang, Kang Li, yingqin zhu, Wen Yu 
 

ID 66 9:20-9:40 Quality-Aware Reservoir State Trajectory Compensation for Echo State Networks with 
Missing Time Series Data 
BoWen Jiang, Zhaozhao Zhang 
 

ID 87 9:40-10:00 KrishiGhor: An AI-Powered Direct Trade Platform with Transparent Crop Pricing and 
Blockchain Integrated Supply Chain for Smallholder Farmers 
Shamik Mondal, Md. Iftiab Mahmud Nabil, Md. Nahid Mahmud Liton, Mahady Hasan 

   
ID Hour Session CS4 - Computer Science and Computer Engineering 

Thursday September 10, 2026 
12:00-14:00 
Room 4 
Session Chair: Dr. Oliver Schütze 
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ID 74 12:00-12:20 The relationship between digital media information and electricity demand: A 
comprehensive review 
Alfredo Candela Esclapez, Miguel López García, Sergio Valero Verdú, Carolina Senabre 
Blanes, Jesús de la Casa Hernández 
 

ID 38 12:20-12:40 Cost-Effective Energy Management of Battery Systems in AC Microgrids via Vortex Search 
Luis Fernando Grisales Noreña, Hugo Alessandro Figueroa-Saavedra, Oscar Danilo Montoya 
Giraldo 
 

ID 6 12:40-13:00 An FPGA-Assisted WiFi-CSI Framework for Human Pose Estimation in Search-and-Rescue 
Environments 
Carlos Osorio Quero, Jose Martinez-Carranza 
 

ID 72 13:00-13:20 Evaluation of Convolutional and Transformer-Based Detectors for Weed Detection in 
Tomato Plantations 
Alcides Toledo-Espinosa, Gerardo Antonio Alvarez-Hernandez, Ángel Eduardo Zamora-
Suárez, Miguel Hernandez-Bolaños, Juan Irving Vasquez 
 

ID 159 13:20-13:40 A Comparative Study of Linear Spectral Unmixing Methods in Open-Source Toolboxes 
Alejandro Reyes, Juan Nicolás Mendoza Chavarría, Daniel Ulíses Campos-Delgado 
 

ID 162 13:40-14:00 Multikernel SVR With Kernel Weights Regularization 
Gregorio Alvarez, Anh-Tu Nguyen, Jimmy Lauber, Vicenc Puig, Juan Diego Sanchez Torres 
 
 

  Mechanical Engineering (ME)  
 

ID  Hour Session ME– Mechanical Engineering (ME) 
Friday September 11, 2026 
9:00-10:00 
Room 2 
Session Chair: Dr. Luis Martín Hernández Villa 
 

ID 168 9:00-9:20 On Multi-harmonic Vibration Control Using Virtual Delayed Resonators with Position and 
Velocity Feedback 
Luis Hernandez-Villa, Gerardo Silva-Navarro, Daniel Melchor-Aguilar 
 

ID 170 9:20-9:40 On the Application of Magnetic Springs for Nonlinear Vibration Absorption 
Osnaider Alvarez Alvarez, Gerardo Silva-Navarro, Sebastian D. Valdés-Cerón 

   
   

  Mechatronics (MEC)  
 

ID  Hour Session MEC – Mechatronics 
Friday September 11, 2026 
12:00-14:00 
Room 2 
Session Chair: Dr. Alejandro Rodríguez Ángeles 
 
 



2026 23rd International Conference on Electrical Engineering, Computing Science and Automatic Control (CCE) 

14 
 

ID 35 12:00-12:20 Uncertainty Estimation in Inertial Sensors Using a Bio-Inspired Approach: Application on 
a 1-Degree-of-Freedom Experimental Platform 
Stephania Romero, Stephania Romero 
 

ID 41 12:20-12:40 Dynamic modeling of the flexion–extension and lateral flexion axes in a 3-DOF spherical 
robot using a lumped parameter approach. 
Gabriela Aquino-Gonzalez, Sergio Vergara-Limon, M. Aurora D. Vargas-Treviño, Jesus 
Lopez-Gomez, Carlos L. Carreon.Diaz-De-Leon, Abril D.  Castro-Sanchez 
 

ID 116 12:40-13:00 A small-plate deflection-based model for micro-sensors capacitance estimation 
Jorge Mendoza Solana, Rogelio Portillo Vélez, Julio Tinoco Magaña  
 

ID 154 13:00-13:20 YOLOv11-CLIP Semantic Perception for Context-Aware Robotic Assembly 
ISMAEL lopez juarez, Carlos Martínez-Miwa, Alfredo Reyes-Acosta, Daniel Arreguín-Jasso, 
Jose Aguirre-Flores, Ricardo Macías-Meza, Alan Maldonado-Ramirez, Carlos Anguiano-
Gijon 
 

ID 172 13:20-13:40 Collision Avoidance for First-Order Agents in 3D 
Mariacamila Perdomo Mora, Eduardo Aranda-Bricaire, Juan Francisco Flores Resendiz 
 

ID 73 13:40-14:00 Automatic Defect Detection in Translucent Materials Using Digital Photoelasticity and 
GLCM-Based Homogeneity Analysis 
Alma Alejandra Luna-Gómez, José Fragoso Mandujano, Francisco Ronay López-Estrada, 
Jesús Alberto Flores-Luna 

   
   

  Nanotechnology (Materials and Applications) (NANO) 
 

ID  Hour Session NANO1 - Nanomaterials and Applications  
Nanostructured and Two-Dimensional Semiconductor Films for Photocatalytic and 
Electronic Applications 
Wednesday September 9, 2026 
12:00-14:00 
Room 1 
Session Chair: Dr. Refugio Rodríguez Vázquez 
 

ID 81 12:00-12:20 Evaluation of Methyl Orange Degradation by Fluorine-Doped ZnO Thin Films Prepared via 
Ultrasonic Spray Pyrolysis 
Gabriela Bobadilla Barrón, Eduardo Ramirez, Ángel Eduardo Zamora Suárez, Jaime Santoyo 
Salazar, Maria de la Luz Olvera Amador, Ivan Alvarez Samario 
 

ID 163 12:20-12:40 Nanostructured ZnO+TiO₂ heterostructures for methylene blue photodegradation 
Jacobo Martínez Reyes, Laura Patricia Zárate Mendoza, María de la Luz Olvera Amador 
 

ID 149 12:40-13:00 Tuning Electronic Coupling in Few-Layer Regime MoS2 via Organic Molecular 
Intercalation 
Arely Cano, Brenda Hernández-Rodríguez, Hugo Martinez-Gutierrez 
 

ID 155 13:00-13:20 Influence of ethylene glycol as a binding agent in TiO2/g-C3N5 films for the 
photocatalytic degradation of levonorgestrel 
Ximena Trujano, Pamela Trejo, Andrea Varela, Venkata Karthik, Srinivas Godavarthi 
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ID 130 13:20-13:40 Photocatalytic degradation of methylene blue using zinc oxide (ZnO) films prepared from 
a milling zinc precursor 
Luz Balcazar Villatoro, D. Mateus Torres-Herrera, G. B. Barron, Heberto Gomez-Pozos, M de 
la L. Olvera 

   
ID  Hour Session NANO2 - Nanomaterials and Applications 

From sustainable precursors to functional Nanomaterials  
Wednesday September 9, 2026 
15:00-16:20 
Room 1 
Session Chair: Dr. Sergio A. Tomás 
 

ID 114 15:00-15:20 Thermally-Driven Phase Separation and Formation of Silicon Nanoclusters in an a-ZnO 
Matrix Via Co-Sputtering and Low-Temperature Annealing 
Javier Sotelo Medina, Erick I. Castro Ontiveros, Miguel Galván Arellano, Daniel Bahena Uribe, 
Ramón Peña Sierra 
 

ID 118 15:20-15:40 Adsorption and Diffusion Behavior of Malachite Green on Biomass-Derived Orange-Peel 
Carbon 
Francisco Javier Cano, Odin Reyes Vallejo, Ashok Adhikari, P. J. Sebastian, Enrique Lima 
 

ID 128 15:40-16:00 Development of Sustainable Design on Manufacturing Nanostructured Metal Oxide 
Materials 
Ashok Adhikari, Francisco J. Cano, Mauricio Ortega-López, Odin Reyes-Vallejo, Jorge Evaristo 
Conde Diaz, Enrique Camarillo-García, Jacobo Martínez-Reyes 

   
   

  Power Electronics (POW) 
   
ID  Hour Session POW1 - Power Electronics  

Integration of Renewable Energies, Networks and Practical Applications 
Thursday September 10, 2026  
9:00-10:00 
Room 2 
Session Chair: Dr. José Luis Díaz Bernabe 
 

ID 50 9:00-9:20 Maximizing Existing Energy Infrastructure through Wind–Solar Hybridization: Metrics and 
Evidence from Uruguay 
Franciele Weschenfelder, Priscila Silveira Ebert, Jesús Hernández 
 

ID 52 9:20-9:40 PHIL-Based Experimental Validation of a Bidirectional Back-to-Back Interlink Converter for 
AC Grid Interconnection 
Adriana Luna Hernández, Nelson L. Díaz A., Nelson Castañeda-Arias 
 

ID 70 9:40-10:00 Power Unbalance Mitigation at a Generating Station 
Jose Hermilo Ceron Guerrero 
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ID  Hour Session POW2 - Power Electronics  
Advanced Control of Power Converters 
Thursday September 10, 2026  
12:00-14:00 
Room 2 
Session Chair: Dr. José Luis Díaz Bernabe 
 

ID 39 12:00-12:20 Continuous-Time MPC Strategy for Sinusoidal Voltage Regulation in a Single-Phase PWM-
CSC 
Angélica Mercedes Nivia-Vargas, Oscar Montoya Giraldo, Jesús C. Hernández 
 

ID 68 12:20-12:40 PI-PBC Control of a PWM-CSC Supplying a CPL with dq-Frame Dynamic Assessment 
Angélica Mercedes Nivia-Vargas, Oscar Montoya Giraldo, Walter Julián Gil-González 
 

ID 99 12:40-13:00 Power control in a three-phase inverter using a PI controller designed through the pole-
zero cancellation method 
Cristian Barragan, Carlos Andres Rey, Nelson Leonardo Diaz, Jose Guarnizo 
 

ID 164 13:00-13:20 FCS Model-Free Predictive Control of a SP-CHB 5-Level Inverter as Shunt Active Power 
Filter Based on Extended State Observer Using Ultralocal Model 
Roberto Morales-Caporal, Andrés. A. Valdez-Fernández 

   
   

  Solid-state materials, Electron Devices and Integrated Circuits (SSM) 
 

ID  Hour Session SSM1 - Solid-state materials, Electron Devices and Integrated Circuits 
Wednesday September 9, 2026 
12:00-14:00 
Room 2 
Session Chair: Dr. Oliverio Arellano Cárdenas 
 

ID 64 12:00-12:20 Impact of PFN thickness on Efficiency in Double ETL Organic Solar Cells 
Jesus Solis, José Santos, Arturo Velazco, Latha Marasamy, Ma. Concepción Arenas, 
Francisco de Moure 
 

ID 120 12:20-12:40 Spiking Convolutional Neural Network for Hand Movement Classification Using sEMG 
and Kinematic Data 
Luis Elias Salgado Solano, Felipe Gómez Castañeda 
 

ID 88 12:40-13:00 A Reproducible, Sign-Off–Oriented RTL-to-GDSII Flow for Manufacturable Open-Source 
ASICs in the SkyWater 130 nm Process 
Oliverio Arellano Cardenas, Carlos A. Hernández-Gutiérrez, Luis Martín Flores-Nava, Oscar 
Urbina-Burguete, Cesar A. Otamendi-Velázquez, Javier Ardila-Ochoa 
 

ID 5 13:00-13:20 Memristive In-Memory Computing Circuit for Solving Assignment Problems 
Oliverio Arellano Cardenas, Felipe Gómez-Castañeda, Luis Martín Flores-Nava, Luis Elias 
Salgado-Solano, Carlos Alberto Hernández-Gutiérrez, Gerardo Marcos Tornez Xavier 
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ID  Hour Session SSM2 - Solid-state materials, Electron Devices and Integrated Circuits 
Wednesday September 9, 2026 
15:00-16:20 
Room 2 
Session Chair: Dr. Oliverio Arellano Cárdenas  
 

ID 29 15:00-15:20 Hardware Realization of Unsupervised Learning in SNNs Using RFET Technology 
Raj Sharma, Ethan Gardner 
 

ID 105 15:20-15:40 Numerical Evaluation of Lambert-W Approximation Strategies for Verilog-A Compact 
Modeling of 2D FETs 
Yoanlys Hernandez Barrios, Ariel Fernandez Pirez, Salvador Ivan Garduño Vértiz, José 
Guadalupe Sánchez López 
 

ID 108 15:40-16:00 Daytime Energy Performance Diagnostic of a Photovoltaic System 
Yasuhiro Matsumoto, Arturo Méndez, Aldo Díaz, Ramón Peña, René Asomoza 
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keynote Speakers 
 

 
 

 
 

 

Plenary 

Prof. Marcelo Antonio Pavanello, PhD 
Centro Universitario FEI, Sao Paulo, Brazil 

“Deep Cryogenic Operation of Planar and Tridimensional FD SOI 
MOSFETs for Quantum Computing” 

Session Chair :  Dr. Arturo Escobosa Echavarría 
 

Date: September 9, 2026 
Hour: 10:30 (Mexico City central time zone, UTC-6) 

https://fei.edu.br/~pavanello/ 

Participation of IEEE Student Branch Cinvestav-EDS 
Plenary session sponsored by the DL program of EDS 

 
 

 

Short Biography: 

Marcelo Antonio Pavanello (S´99-M´02-SM´05) received the Electrical Engineering degree from FEI University in 1993, 

receiving the award “Instituto de Engenharia” given for the best student among all the modalities of engineering programs 

offered at FEI. He received the M. Sc. and Ph. D. degrees in 1996 and 2000, respectively, in Electrical Engineering 

(Microelectronics) from University of São Paulo, Brazil. From August to December 1998 he was with Laboratoire de 

Microélectronique from Université Catholique de Louvain (UCL), Belgium, working in the fabrication and electrical 

characterization of novel channel-engineered Silicon-On-Insulator (SOI) transistors. From 2000 to 2002 he was with the Center 

of Semiconductor Components and Nanotechnologies, State University of Campinas, Brazil, where he worked as a post-

doctoral researcher in the development of a CMOS n-well process. Since 2003 he joined FEI University where he is now Full 

Professor at Electrical Engineering Department. In 2008 he has been with UCL as a visiting professor. Dr. Pavanello is Senior 

member of The IEEE and Brazilian Microelectronics Society. He is also Research Associate to the National Council for Scientific 

Development (CNPq), Brazil. Since 2007 he serves as IEEE Electron Devices Society (EDS) Distinguished Lecturer and has been 

nominated to the Compact Modeling Technical Committee of EDS in 2018. He is author and co-author of more than 300 

technical papers in peer-reviewed journals and conferences, and author/editor of 6 books. Dr. Pavanello coordinates several 

research projects fomented by Brazilian agencies like FAPESP, CNPq and Capes. He also supervised several Ph. D. dissertations, 

M. Sc. thesis and undergraduate projects in Electrical Engineering. His current interests are the compact modeling, fabrication, 

electrical characterization and simulation of SOI CMOS transistors with multiple gate configurations and silicon nanowires; 

the wide temperature range of operation of semiconductor devices; the digital and analog operation of novel channel-

engineered SOI devices and circuits. 

 

https://fei.edu.br/~pavanello/
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Abstract: 

The aggressive scaling of MOSFET dimensions triggered the search for alternative solutions for the traditional planar 

transistors for future technological nodes. Also, the advent of Quantum Computing raised interest in the cryogenic operation 

of ultimate MOSFETs for interface circuits between Qubits and electronic systems. Planar and tridimensional MOSFETs 

operating with fully depleted (FD) body fabricated in Silicon-On-Insulator (SOI) substrates are among the technological 

solutions being widely investigated. 

Triple-gate Ω-shaped MOSFETs with fin height and width of similar dimensions, in the order of 10-15nm, commonly referred 

to as nanowires (NWs) in the literature, are promising contenders. One key challenge in scaling down transistors is achieving 

high drive current density per footprint while simultaneously preserving the excellent electrostatics of nanometer-scale 

MuGFETs, which is crucial for mitigating short-channel effects. To address these scaling limitations, vertically stacked 

nanosheet transistors have attracted 

considerable attention. By layering multiple channels on top of each other, it allows for a significant increase in the current 

level per unit area, without sacrificing the electrostatic integrity inherently provided by nanometric MuGFETs. The 

experimental demonstration of seven-level stacked gate-all-around (GAA) nanosheet transistors achieved significant 

performance enhancements in both digital and analog applications, surpassing single-level transistors with similar structural 

characteristics. Moreover, due to their nanometer- 

scale channels, quantum transport can be observed in aggressively scaled nanowires at cryogenic temperatures. In this 

scenario, this talk will present and discuss the operation of planar and tridimensional MOSFETs, both single-level and stacked 

with up to seven levels, when exposed to cryogenic temperatures down to 4 K. Peculiarities of these devices while operating 

in the cryogenic regime, such as transconductance oscillations indicating carrier confinement and self-heating, will be 

presented. 
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Plenary 

Prof. Romina Soledad Molina, PhD 
KaleidoForge, Trieste, Italia 

"Neural Networks on FPGAs: The Path to Edge AI with KalEdge" 
Session Chair: Dr. Brisbane Ovilla Martínez 

 
Date: September 10, 2026 

Hour: 10:30-11:30 (Mexico City central time zone, UTC-6) 
https://kaleidoforge.com/ 

 
Participation of IEEE Student Branch Cinvestav - CS 

 

 

Short Biography 

Researcher and engineer specializing in Edge AI and embedded systems, with a PhD in Industrial and Information Engineering 

co-supervised by the University of Trieste, ICTP, and the National University of San Luis. Her work focuses on compressing 

and deploying machine learning models on FPGA and SoC platforms, with applications in nuclear instrumentation, precision 

agriculture, environmental monitoring, volcanology, and IoT. She is the founder of Kaleidoforge, an AI consultancy providing 

international training and development services, and actively collaborates with ICTP, IAEA, the University of Novi Sad, and the 

Ruđer Bošković Institute, among others. 

Abstract: 

Artificial intelligence no longer lives exclusively in the cloud. Increasingly, it needs to run directly on small, low-power devices 

such as sensors, instruments, and controllers close to where data is generated and acquired. This is the world of Edge AI, and 

FPGAs are emerging as an efficient option for achieving it, especially in applications requiring low latency, customized 

numerical precision, or resilience in demanding environments. 

This talk shares real-world experiences deploying AI on FPGAs across very different fields, including radiation detection in 

nuclear instrumentation, crop monitoring in precision agriculture, and environmental monitoring. Behind these projects lies 

a common tool, hls4ml, which enables AI models to be translated into hardware-ready designs, making this technology 

accessible not only to hardware experts but also to researchers, engineers, and students from diverse backgrounds. 

Building on lessons learned from both real-world deployments and educational activities, the talk examines recurring 

challenges encountered along the path from model design and compression to FPGA implementation. These challenges 

include fragmented toolchains, long design iterations, and the need for expertise spanning multiple domains. These 

experiences motivated the development of KalEdge, a hardware-aware platform that unifies dataset preparation, model 

design, compression-aware training, hardware-aware exploration, and FPGA deployment into a single end-to-end workflow 

based on hls4ml. The talk concludes with an overview of how KalEdge streamlines the machine-learning-to-bitstream process 

and helps lower the barrier to FPGA-based edge AI. 

  

https://kaleidoforge.com/
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Plenary 

Prof. Hugo Plácido da Silva, PhD 
University of Lisbon, Portugal 

“Invisibles: A New Frontier in Biomedical Signal Acquisition and 
Processing" 

Session Chair : Dr. Javier Reyes Lagos  
 

Date: September 11, 2026 
Hour: 10:30-11:30 (Mexico City central time zone, UTC-6) 

https://www.embs.org/membership/chapters/distinguished-lecturers-
program/distinguished-lecturers/hugo-silva/ 

 
Participation of IEEE Student Branch Cinvestav – EMBS 
Plenary session sponsored by the DL program of EMBS 

 
 

Short Biography 

Hugo Plácido da Silva is an award-winning inventor, researcher, and entrepreneur, having co-founded multiple innovative 

technology-based companies, operating in the fields of biomedical devices and data science for healthcare and quality of life. 

He obtained his Habilitation in Biomedical Engineering and completed his PhD in Electrical and Computers Engineering both 

from the Instituto Superior Técnico (IST), University of Lisbon (UL), where he is currently an Invited Assistant Professor. Hugo 

is also a Senior Researcher at the Instituto de Telecomunicações (IT), to which he is affiliated since 2004. Both at a technical 

and scientific level, he has actively contributed to more than 60 national and international projects, funded by grants from 

private and public institutions (e.g. Horizon Europe, Vodafone, or Nokia). 

Hugo has 10 granted patents, co-authored 1 book, and published 260+ papers in peer reviewed journals, international 

refereed conferences, and as book chapters. His work has been distinguished both internationally and domestically with 

several awards, including the “IEEE Entrepreneurship Impact Award” and the “Career Award alumniIPS”, just to name a few. 

Hugo is an IEEE Member since 2010 (Senior Member since 2018), affiliated with the IEEE Engineering in Medicine and Biology 

Society. Furthermore, he is an active member of IEEE Region 8, where he is currently Industry Relations Coordinator of the 

IEEE Portugal Section and a Vice-Chair of the IEEE EMBS Portugal Chapter. More recently, he has also been appointed Member 

of the European Laboratory for Learning and Intelligent Systems (ELLIS) / Lisbon Unit for Learning and Intelligent Systems 

(LUMLIS). 

Abstract: 

An important part of clinical triage methods continues to be mostly bound to hospital and momentary data acquisition 

settings. Still, a paradigm shift is emerging, in which everyday technology is increasingly capable of measuring relevant 

biomedical signals in a more pervasive manner. This is paving the way for systems that can better analyze and adapt to 

perceived changes in the health status or behavior of the user. In this lecture we will characterize the current landscape of 

data acquisition and signal processing methods, describe state-of-the-art work developed towards what has been coined as 

the ”invisibles” approach, and provide a discussion of the main challenges posed by these new methodologies. Experimental 

results show that data acquired using such an approach is highly correlated with data obtained through conventional 

methods. This lecture will show real-world examples of devices integrated into everyday use objects with which users 

regularly interact with.  

https://www.embs.org/membership/chapters/distinguished-lecturers-program/distinguished-lecturers/hugo-silva/
https://www.embs.org/membership/chapters/distinguished-lecturers-program/distinguished-lecturers/hugo-silva/
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Papers abstracts 
 

Aeronautics and Aerospace Engineering -
Autonomous Navigation (AE) 
 
 
Paper ID: 32 
Prompt-Based Lightweight LLM Navigation for GPS-Denied 
UAVs with Simulated Visual–Inertial Fusion 
Carlos Osorio Quero, Maria Liz Crespo 
 
Abstract 
Autonomous navigation in GPS-denied environments 
remains a major challenge for unmanned aerial vehicles 
(UAVs), especially in cluttered scenarios requiring both high-
level decision-making and real-time control. This paper 
presents an LLM-guided navigation framework for a single 
UAV that combines prompt-based semantic action 
generation with visual-inertial odometry, front-depth 
sensing, online SLAM, and obstacle-aware motion planning. 
To improve real-time applicability, the framework is 
extended with a drone emulation platform implemented on 
the FPGA-based Kria KR260, enabling hardware-oriented 
evaluation of navigation and control functions. Experimental 
results in indoor-like GPS-denied environments demonstrate 
accurate path tracking, reliable obstacle avoidance, and 
robust overall navigation performance, underscoring the 
promise of FPGA-assisted, LLM-driven UAV navigation. 
 
Paper ID: 78 
Adaptive Predefined-Time Neural Tracking Control with 
Switching Event-Triggered Mechanism for 6-DOF Quadrotor 
UAV: A Comparative Study against Backstepping Adaptive 
MTN 
Jairo Olguin, Jhonatan-Fernando Eulopa-Hernandez, Levi 
Emmanuel Cruz-Vazquez, Alondra Ruiz-Vidal 
 
Abstract 
We compare two recent nonlinear controllers on the same 
6-DOF Newton-Euler quadrotor model: Backstepping 
Adaptive Multi-dimensional Taylor Network (BS-AMTN) and 
Adaptive Predefined-Time Neural Tracking with Switching 
Event-Triggered mechanism (APNT-SET). Both run on the 
same plant model, with gyroscopic feedforward cancellation, 
RK4 integration at 5 ms, and the same four-waypoint 22-
second mission. We then add Dryden wind turbulence and 
re-run without re-tuning. What APNT-SET delivers is a formal 
predefined-time convergence certificate that BS-AMTN 
structurally cannot offer, together with a 93.5% reduction in 
control updates through event-triggering. Both come at a 

price that the comparison makes explicit. APNT-SET tracks 
slightly worse in x and y (RMSE 0.2699 vs. 0.2546 m and 
0.1930 vs. 0.1916 m), reaches the last waypoint 7.8% later, 
and leaves a 24 mm residual at rest where BS-AMTN settles 
exactly to zero. Under wind the gap widens sharply: the same 
event-triggered zero-order hold that produces the 
computational saving amplifies the tracking error to +38% 
RMSE in x, while BS-AMTN grows by only +1.0%. Counting 
across 12 metrics, BS-AMTN takes 8 and APNT-SET takes 4. 
Neither controller is uniformly better; the choice is between 
a formal convergence deadline at low computational cost 
and accurate, disturbance-tolerant tracking. 
 
Paper ID: 103 
Modeling and Hierarchical PID Control of a Quad-
Cyclocopter UAV with 3-RSS Swashplate Mechanism 
Jorge Martínez Hernández, Christian Reyes Montiel, Rafael 
Castro Lineares, Rogelio Lozano Leal 
 
Abstract 
This paper presents the mathematical modeling and 
hierarchical Proportional-Integral-Derivative (PID) control 
design for a quad-cyclocopter unmanned aerial vehicle 
(UAV). The vehicle consists of four cycloidal rotors, each 
controlled by a Revolute–Spherical–Spherical (3-RSS) parallel 
mechanism that adjusts the swashplate state, enabling 
independent thrust magni tude and vectorization angle per 
rotor. A three-level hierarchical control architecture is 
proposed: a vehicle-level PID controller that maps position 
and attitude errors to a desired wrench, a constrained 
quadratic program (QP) on the allocation matrix B ∈ R5× 8 
that resolves the over-actuated redundancy while enforcing 
the per-rotor thrust and vectorization limits, and a rotor-
level stage that maps thrust and vectorization commands to 
servo inputs through exact kinematic inversion; integrator 
windup is avoided by a conditional integral acting only on the 
altitude channel. Nonlinear simulations over a 30s horizon 
confirm hover convergence, step-reference tracking, and 
rejection of a 3N horizontal wind gust within ≈9.5s with a 
peak pitch excursion of 9.2◦. 
 
Paper ID: 122 
Propulsion System Sizing and Flight Validation of a Coaxial 
Hexarotor UAV 
Juan Bustamante Alarcon, Ximenna Alexey Saldivar Pedraza, 
Eduardo Steed Espinoza 
 
Abstract 
The development of multirotor unmanned aerial vehicles 
(UAVs) requires design methodologies capable of reducing 
development time while ensuring reliable flight 
performance. This paper presents a mission-oriented design 
methodology for the development of a coaxial hexarotor 
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intended for wind turbine blade inspection. The proposed 
framework integrates mission requirement definition, 
conceptual design, propulsion system sizing, prototype 
construction and experimental flight validation. The 
propulsion system is initially sized using momentum theory 
to estimate the required rotor diameter and thrust 
capability, followed by a trade-off analysis of commercially 
available motor–rotor combinations. To validate the 
propulsion system design, thrust bench tests were 
conducted and a polynomial thrust model was derived from 
the experimental data. A prototype, designated Turbine Eye 
T6, was developed, and preliminary outdoor flight tests were 
conducted to validate the propulsion system performance 
prior to wind turbine inspection operations. The 
experimental results demonstrate a maximum flight 
endurance of 22 min. Furthermore, the measured average 
throttle demand shows good agreement with the propulsion 
sizing estimation, validating the proposed methodology and 
demonstrating its suitability for the rapid design and 
validation of multirotor UAVs. 
 

Automatic Control (AC) 
 
 
Paper ID: 3 
An Output-Feedback Adaptive RBF Controller for Level 
Regulation in a Three-Tank Cascade 
Hugo Torres-Ruvalcaba, Eduardo Carvajal-Rubio, Aldo 
Muñoz-Vazquez, Juan Diego Sanchez-Torres 
 
Abstract 
This study proposes a radial basis function-based adaptive 
controller for output feedback regulation of a threecoupled- 
tank system with uncertain nonlinear dynamics. The primary 
contribution is a model-free design that integrates a sliding-
mode proportional term with a radial basis function network. 
The controller employs a sliding variable and its integral as 
inputs to address unmodeled dynamics and parametric 
uncertainties. State derivatives that are not directly 
measurable are estimated using a discrete-time robust exact 
differentiator. Closed-loop analysis demonstrates uniform 
ultimate boundedness (UUB) of the regulation error under 
the proposed adaptation law. Simulation results in 
MATLAB/Simulink confirm the approach’s effectiveness 
under measurement noise, yielding smooth control effort 
and precise level regulation with a single output sensor. 
 
Paper ID: 4 
Integral Sliding Mode with Periodic Switching for 
Uncertain-Gain Scalar Systems: Application to DC-DC Boost 
Converter 
Jesús González-Castro, Guillermo Javier Rubio-Astorga, David 
Enrique Castro-Palazuelos 

 
Abstract 
A structured design procedure for Integral Sliding Mode 
Control is proposed, utilizing three design functions: an 
auxiliary integrator, a nominal stabilizing control, and a 
robust compensating term. The framework addresses three 
scenarios of increasing complexity: additive uncertainty with 
known control gain, uncertainty in the control gain, and 
combined additive and multiplicative uncertainty. For cases 
with unknown control gain, a sine-based periodic switching 
function is employed to ensure convergence without 
requiring knowledge of the control direction. Setting the 
robust gain to zero yields a classical Proportional-Integral 
controller, with gains determined by the design parameters. 
The framework is validated by regulating the inductor 
current in a DC-DC boost converter under variations in input 
voltage, inductance, load resistance, and reference. 
Simulations using a full nonlinear SPICE-based Simulink 
model confirm accurate current tracking under time-varying 
uncertainties, with the controller relying solely on nominal 
parameters and the measured current error. 
 
Paper ID: 12 
Explainable Extreme Learning Machine for SCADA Pipeline 
Fault Detection 
Brahim Rahmouni, Mounir Aouadj, Djamel Mouss, Tarek 
Berghout 
 
Abstract 
The increasing complexity of oil and gas pipeline operations 
demands advanced monitoring systems that combine high 
accuracy with interpretability. This paper presents a 
comprehensive comparative study of three machine learning 
approaches for fault detection in Supervisory Control and 
Data Acquisition (SCADA) pipeline systems: Extreme 
Learning Machine (ELM), Explainable ELM (XELM), and 
traditional Neural Networks (NN). Using a simulated SCADA 
dataset containing 3,470 samples with five operational 
states (normal, leak, blockage, degradation, surge), we 
evaluate these methods based on classification accuracy, 
training efficiency, and model interpretability. Bayesian 
optimization is employed for hyperparameter tuning across 
all models. Our results demonstrate that XELM achieves 
superior testing accuracy (99.57%) compared to ELM 
(98.85%) and NN (99.28%), while maintaining ELM's 
computational efficiency (0.16s training time) and providing 
critical explainability through feature importance analysis 
and real-time prediction explanations. The proposed XELM 
framework offers an optimal balance between accuracy, 
speed, and interpretability, making it particularly suitable for 
critical infrastructure monitoring where understanding 
model decisions is essential for operational safety. 
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Paper ID: 21 
Stator Current-Based Field-Oriented Control of Induction 
Motors with uncertainties using Active Disturbance 
Rejection Control 
Hebertt Sira-Ramirez, Juan Quecan Herrera, Ruben Garrido 
 
Abstract 
This work proposes a non-traditional Field-Oriented Control 
strategy for a two-phase induction motor under 
uncertainties and disturbances based on a two-stage Active 
Disturbance Rejection Control (ADRC) scheme. A Field-
Oriented approach is introduced, where the stator currents 
are used to linearize the mechanical equation through 
observer state flux variables. Using the Integral Square Error 
(ISE) criterion, the ADRC performance is evaluated by 
considering different coprimeness analyses between the 
observer and controller characteristic polynomials. The 
results show that the ADRC scheme achieves high robustness 
under this induction motor control framework. 
 
Paper ID: 25 
Deep and Explainable Gated Recursive Least Squares for 
Real-Time Gas Turbine Fault Detection 
Brahim Rahmouni, Mounir Aouadj, Djamel Mouss, Tarek 
Berghout 
 
Abstract 
Gas turbine engines are critical components in power 
generation and industrial applications, where early fault 
detection is essential for preventing catastrophic failures and 
reducing maintenance costs. Among the key challenges in 
the state of the art are algorithmic complexity and the 
dynamic nature of shifting data distributions, which require 
deep learning architectures for such mission-critical tasks. 
Accordingly, this paper presents a novel Deep Gated 
Recursive Least Squares (DGRLS) algorithm for real-time fault 
detection in gas turbine systems with built-in explainability. 
Using a simulated gas turbine dataset containing 1,386 
samples with 9 sensor readings, we compare the proposed 
approach against Random Forest and standard Gated 
Recursive Least Squares. Our hybrid framework combines 
Random Forest's high accuracy (82.81\%) with DGRLS's real-
time explainability (0.002 ms inference time) and online 
learning capabilities. The system provides feature 
importance analysis identifying air pressure (33.7\%), RPM 
(25.2\%), and temperature (17.4\%) as the most critical 
sensors for fault detection. Real-time monitoring 
demonstrates that DGRLS adapts continuously to new data, 
making it ideal for streaming SCADA applications where 
interpretability and speed are paramount. 
 
Paper ID: 53 

Bearing Estimation on S^2 via Tangent-Space 
Measurements for UAV Formation Control 
Julio Cesar Rodríguez Cervantes, Hector Manuel Becerra 
Fermin, José Javier Ruíz León 
 
Abstract 
In this paper, two bearing filters on the tangent space of S^2 
are proposed for multi-UAV formation control. In multi-
agent systems, bearing values obtained usually from raw 
ArUco/PnP bearing measurements suffer from pixel-level 
discontinuities, range-dependent noise, and unusable 
numerical derivatives. To overcome these limitations, we 
propose in this paper two filters that operate in the local 
Euclidean tangent plane, recovering a unit-norm estimate via 
retraction, and jointly estimating bearing, rate, and 
acceleration without numerical differentiation. The first 
proposed filter is a tangent-space Kalman filter, and the 
second one is an H-infinity filter with a minimax energy 
attenuation bound, providing formal robustness guarantees 
against any finite-energy disturbance without requiring 
Gaussian noise assumptions. A distance-dependent noise 
model and Mahalanobis distance gate (statistical outlier 
rejection test) handle detection outliers. Gazebo-ROS 
simulations on Crazyflie nano-quadrotor models show that 
both filters achieve low mean geodesic error while 
preserving unit-norm consistency. The H-infinity filter 
further reduces bearing-rate RMSE relative to the Kalman 
filter. 
 
Paper ID: 77 
Ethno-Swarm: A Cognitive-Cyber-Physical System for 
Culturally Adaptive Waste Management in High-Density 
Urban Enclaves 
Shamik Mondal, Asif Ahmed Nejum, Hossain Ahammad, 
Noor-E -Sadman, Md Shirazim Munir, Mohammad 
Shidujaman 
 
Abstract 
 
For the 2.5 billion people living in the high-density urban 
enclaves of the Global South, waste is not merely a logistical 
failure—it is a crisis of cultural invisibility. Imported ”smart” 
systems fail because they cannot see what locals know: 
disposal behavior is a ritual, not a random event. We intro- 
duce Ethno-Swarm, a cognitive-cyber-physical system that 
treats waste classification as a living cultural process, not a 
static sensor reading. By fusing a $17.85 frugal hardware 
stack with a Hierarchical Spatio-Temporal Bayesian Filter 
(HST-BF), our system learns a community’s disposal 
rhythm—predicting the 61% spike in organic waste during 
Friday prayers (p¡0.001). In a 45-day longitudinal 
deployment across 128 households (15,296 verified events), 
Ethno-Swarm achieves 85.7% classi- fication accuracy, 
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outperforming static IoT baselines by 23.7 percentage points 
(p¡0.001). More importantly, the HST-BF’s cultural priors 
reduce false wet-waste classifications by 52% within 14 
days—demonstrating that machines can learn context. We 
release the full hardware schematics, real-world dataset, and 
failure video logs for open-source community use. 
 
Paper ID: 91 
Autonomous Navigation of Low-Cost Drones in GPS-
Denied Environments Using Visual SLAM and OMPL-Based 
Motion Planning 
Roman Velasquez, Gerardo Diaz, Arturo Sarmiento 
 
Abstract 
This paper presents a simulation-based workflow for 
evaluating low-cost drone motion planning from Visual 
SLAM reconstructions in GPS-denied environments using 
monocular Visual Simultaneous Localization and Mapping 
(Visual SLAM) and the Open Motion Planning Library (OMPL). 
Visual data acquired with a DJI Tello drone are processed 
with ORB-SLAM3 and ROS1 to generate sparse three-
dimensional reconstructions, which are post-processed, 
scaled, and imported into CoppeliaSim as collision-aware 
simulation scenes. The workflow is evaluated in six 
reconstructed scenarios using six sampling-based planners 
and 100 independent runs per planner and scenario. In 
addition to planning time, path length, and execution 
success, the extended benchmark incorporates direct start–
goal distance and path tortuosity to quantify geometric 
difficulty. The results show that planner performance 
depends strongly on the reconstructed environment. 
KPIECE1 achieved the highest global execution success 
rate, while RRTConnect provided the lowest median 
planning time among highly robust planners. The proposed 
workflow provides a reproducible pre-deployment 
validation stage between monocular mapping and future 
physical autonomous flight. 
 
Paper ID: 95 
Braille for All: A 70 USD AI-Powered Braille Tutoring Robot 
That Erases the Literacy Gap with a Touch and a Voice 
Shamik Mondal, Md Abdullah Hossien Molla, Fahim Mahtab, 
Most. Sunzida Akter, Md. Nasir Uddin Rabbi, Mohammad 
Shidujaman 
 
Abstract 
Commercial refreshable Braille displays remain in- accessible 
in low-income countries due to costs ranging from $2,000 to 
$5,000, leaving over 2.2 million visually impaired individuals 
in Bangladesh without formal Braille education. We present 
Braille for All, a $70 AI-powered tutoring robot that 
combines low-cost electromagnetic actuation, four-wheel 

mobility,and a custom-trained Bangla speech recognition 
system. The six-dot refreshable Braille cell achieves 48 ms 
actuation response,0.72 mm dot protrusion, and 4.8 N 
latching force—meeting ISOstandards. Our on-device Bangla 
ASR model, trained on 120 hours of diverse speaker data, 
achieves 94.2% word accuracy on 39 consonants (proof-of-
concept for Bangla consonants) in quiet environments. The 
current prototype uses a single Braille cell sufficient for 
character-level instruction, with multi-cell expansion 
planned for future work. Over a 10-week longitudinal study 
with 87 blind students across multiple schools in Bangladesh, 
participants using Braille for All demonstrated 2.8x faster 
letter recognition compared to traditional paper Braille 
methods, with a System Usability Score of 82/100. The total 
bill of materials is $73 (incremental) and $123 (full system)—
95% cheaper than the lowest-cost commercial alternative. 
Braille for All offers a scalable, reproducible, and culturally-
adapted pathway toward universal Braille literacy in low-
resource settings. 
 
Paper ID: 96 
Data-Driven Inverse Game Control for Experience 
Transference of Linear Time Invariant Systems 
Adolfo Perrusquia, Weisi Guo 
 
Abstract 
Understanding the performance of linear time-invariant (LTI) 
systems is critical for safe deployment and maintenance. 
While data-driven methods have improved controller design, 
the implicit knowledge embedded in existing controllers 
remains largely inaccessible and non-transferable. This 
paper introduces a data-driven inverse game control (DIGC) 
framework to recover the latent reward structures and 
control policies underlying observed LTI system behaviour. 
By combining prior dynamic knowledge with data collected 
from expert trajectories, DIGC enables the systematic 
extraction and reuse of control design experience across 
different systems and operating conditions. Simulation 
studies demonstrate the feasibility of the approach and its 
potential to support the transfer and adaptation of 
embedded design knowledge in LTI control systems. 
 
Paper ID: 109 
Dynamic Coupling-based Trajectory-Tracking and Anti-
Sway Control of 2D Cranes: Numerical and Experimental 
Analysis 
Rafael Ferretiz Cabrera, Roger Miranda Colorado, Ruben 
Garrido 
 
Abstract 
This work proposes a trajectory-tracking methodology for 
control of 2D crane systems with a hoisting/lowering 
mechanism. The proposed scheme combines S-curves with a 
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dynamic coupling approach that employs a family of auxiliary 
functions to link the trolley position to the payload sway 
angle. By utilizing this trajectory-tracking control scheme, 
the crane’s closed-loop performance is evaluated with two 
distinct control algorithms: a robust Proportional-Derivative 
(PD) controller and an observer-based PD controller. Overall 
performance is therefore assessed using a typical non-
smooth reference trajectory and a smooth trajectory 
constructed with S-functions and a user-defined auxiliary 
function. Extensive numerical simulations demonstrate that 
the proposed combination of S-functions with the dynamic 
coupling methodology enhances tracking performance while 
reducing payload oscillations. Furthermore, experimental 
results on a real crane system further validate the efficiency 
and robustness of this trajectory-tracking scheme. 
 
Paper ID: 111 
A Delay-Independent Stability Approach for Estimating the 
Critical Depth of Cut in Turning Processes 
Hugo Castorena Minor, Belem Saldivar, Marco A. Gomez 
 
Abstract 
This work aims to study the stability of regenerative chatter 
in turning processes within the framework of time-delay 
systems. A nonlinear cutting force is considered and 
linearized around the cutting equilibrium. Stability-lobe 
diagrams are first obtained by the D-partitions method. 
Then, explicit delay-independent stability bounds are 
derived using a frequency domain approach, showing that 
the nonlinear cutting force exponent q  modifies the chatter-
free region. Finally, this result is interpreted as an extension 
of Tlusty's critical-depth-of-cut law for which the nonlinear 
cutting exponent is included. 
 
Paper ID: 113 
Augmented Extended Kalman Filtering With Hydraulic 
Pseudo-Measurements for Leak Diagnosis in Pressurized 
Pipelines 
Cristel Amayrani Diaz Escalante, Francisco Ronay López 
Estrada, Leonardo Gomez Coronel, Ildeberto Santos Ruiz, 
Jesús Flores Luna 
 
Abstract 
This paper presents a hydraulically constrained augmented 
Extended Kalman Filter for leak diagnosis in a pressurized 
pipeline using only three measurements. The leak position 
and effective magnitude are estimated as augmented states 
of a nonlinear hydraulic model discretized with the improved 
Heun method. Decoupled hydraulic pseudo-measurements 
are introduced to improve experimental estimation. The 
method is validated through realistic-noise simulation and 
experimental data. Results show an experimental 
localization error of 0.5035 m and a 2.43% relative error in 

the leak effective magnitude, confirming the feasibility of 
reduced-sensor leak diagnosis. 
 
Paper ID: 135 
Small flying wing aircraft control strategies under 
turbulence conditions 
Alfredo Canto Perez, Héctor M. Becerra, Jorge A. Soto 
 
Abstract 
This paper explores the performance of three different 
control strategies for a challenging fixed wing aircraft design, 
the flying wing model, under wind and gust scenarios from 
mild to high intensity. The kinematics and dynamics state 
space model of the vehicle is linearized using Input-Output 
Linearization method in order to design control strategies, 
such as Proportional-Derivative Control, Super Twisting 
Control and Linear Model Predictive Control. For a better 
approximation to reality, Dryden transfer functions are used 
to generate stochastic vectors simulating wind gusts. Diverse 
perturbation vectors are used for an statistical analysis in 
order to find advantages and disadvantages of each 
controller. 
 
Paper ID: 136 
Multi Axis Flight Control Software for a Biomimetic 
Ornithopter in Confined Space Navigation 
Vihaan Parikh 
 
Abstract 
We present the flight control software architecture for 
BioFlap, a biomimetic ornithopter developed for controlled 
flight in confined spaces. Unlike conventional multirotor 
drones, flapping wing vehicles interact with unsteady airflow 
through articulated wing motion, so software plays a central 
role in hover stability and maneuvering. The flight stack runs 
on a Teensy 4.1 microcontroller and integrates MPU6050 
inertial sensing, complementary filter attitude estimation, 
Ziegler–Nichols tuned PID stabilization, finite-state 
supervision, and timestamped wireless telemetry. An event-
buffered polling architecture coordinates asynchronous 
sensor, actuator, and radio tasks while preserving temporal 
ordering during real-time operation and post-flight analysis. 
Experimental flights demonstrated autonomous takeoff, 
hover durations of 4.7 s to 5.8 s, and yaw control that met 
the 15 degrees per second target while maintaining attitude 
oscillations within ±10 degrees during steady hover. The 
principal contribution is a lightweight timestamped 
telemetry system that supports temporally accurate 
reconstruction of control decisions despite asynchronous 
task execution. 
 
Paper ID: 161 



2026 23rd International Conference on Electrical Engineering, Computing Science and Automatic Control (CCE) 

27 
 

Robust Verification of Mercer-Sigmoid-Kernel Support 
Vector Machines 
Luis González-Meza, Tran Anh-Tu Nguyen, Juan Diego 
Sanchez-Torres 
 
Abstract 
Adversarial perturbations of bounded magnitude can flip the 
classification of an otherwise accurate support vector 
machine (SVM), posing a safety risk in regulated applications. 
While the quadratic constraints (QCs) and semidefinite 
programming (SDP) framework provides powerful post hoc 
robustness certificates, applying it to standard kernel SVMs 
yields a computational complexity that scales with the 
number of support vectors (N), making them intractable for 
large-scale deployments. To overcome this bottleneck, we 
develop a structural, SVM-specific robust verification 
analysis built on the Mercer sigmoid (MSig) kernel. We 
establish that an MSig SVM is functionally identical to a one-
hidden-layer feedforward Neural Network (NN) whose first-
layer weight matrix is diagonal and fixed entirely by kernel 
hyperparameters. By exploiting this structural equivalence 
and the component-wise slope-restriction of the MSig 
activation, we derive an explicit linear matrix inequality (LMI) 
for robust verification. Crucially, the dimension of this 
certificate depends solely on the input dimension (n) and is 
completely independent of N. This property reduces the 
solver complexity compared to structure-agnostic verifiers. 
Furthermore, we provide a closed-form O(n) certified radius 
for use when margin budgets admit worst-case Lipschitz 
bounds and validate the framework’s scalability with a 
reproducible methodology. 
 
 

Biomedical Engineering/ Biomimetics 
(BIO) 
 
 
Paper ID: 42 
Computer Vision-Based Platform for Quantitative 
Bradykinesia Assessment in Parkinson’s Disease 
Maria Alejandra Flores-Perez, Aylee Simeón-Quispe, Victoria 
E. Abarca, Dante A. Elias 
 
Abstract 
Parkinson’s disease is a rapidly growing neurodegenerative 
disorder, with bradykinesia being a core motor symptom for 
clinical diagnosis. However, conventional assessment based 
on observational scales is limited by subjectivity and inter-
rater variability. This study presents a low-cost, contactless 
Internet of Things platform for objective assessment of hand 
bradykinesia using computer vision. Unlike most existing 
approaches that focus solely on finger tapping, the proposed 
system integrates three clinically relevant motor tasks: finger 

tapping, hand opening and closing, and forearm pronation 
and supination. MediaPipe Hands was used to track 21 hand 
landmarks and extract kinematic variables related to 
amplitude, frequency, and rhythm regularity. Machine 
learning classification was evaluated using a publicly 
available finger-tapping dataset comprising 100 participants, 
with logistic regression achieving the best performance, 
reaching an accuracy of 0.85 and an area under the receiver 
operating characteristic curve of 0.908. The results 
demonstrate the system's feasibility for extracting 
reproducible motor metrics and support the proposed 
classification approach. Therefore, the proposed platform 
provides a scalable solution for remote longitudinal 
monitoring and supports quantitative and more 
standardized bradykinesia assessment across diverse 
environments, with potential applicability in clinical follow-
up scenarios. 
 
Paper ID: 43 
Wearable IoT-Based System for Ambulatory Inertial Gait 
Monitoring in Parkinson’s Disease 
Juan Arturo Zavaleta Cavero, Aylee Simeón-Quispe, Victoria 
E. Abarca, Dante A. Elias 
 
Abstract 
Freezing of Gait (FOG) is a disabling motor symptom of 
Parkinson’s disease that significantly affects mobility and 
increases fall risk. This work presents a wearable Internet of 
Things (IoT)-based platform for real-time gait monitoring 
intended as an engineering foundation for future Parkinson's 
disease and FOG monitoring studies, using distributed 
inertial sensors on the ankle, thigh, and hip to acquire 
multichannel triaxial acceleration during ambulatory 
operation. The proposed system integrates embedded 
acquisition hardware, wireless TCP/IP communication, 
microSD backup storage, and a server-side monitoring 
platform with real-time visualization and signal processing 
capabilities. Engineering functional validation under static 
and dynamic conditions demonstrated stable wireless 
transmission, low sample loss, continuous multichannel 
acquisition at 64 Hz, and preservation of gait-related periodic 
patterns during walking trials. The experiments were 
performed with healthy volunteers and did not include 
clinical evaluation in Parkinson's disease patients or subjects 
exhibiting true FOG episodes. Additionally, the implemented 
multithreaded software architecture enabled uninterrupted 
reception, visualization, storage, and processing during 
continuous operation. These results support the feasibility of 
the proposed wearable platform for supervised ambulatory 
gait monitoring as a technical foundation for future FOG 
detection and telemonitoring studies, pending clinical and 
algorithmic validation. 
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Paper ID: 83 
Computation of brain activity changes after a transcranial 
direct current stimulation therapy for neuropathic pain in 
spinal cord injury 
Diego Fuentes-Baños, Jessica Cantillo-Negrete, Paul Carrillo-
Mora, Carolina Herrera-Hernández, Ruben Carino-Escobar 
 
Abstract 
Neuropathic pain is a condition that affects over 53% of 
patients that have a spinal cord injury (SCI). On the other 
hand, transcranial direct current stimulation (tDCS) is a 
technique that applies a constant current across two 
electrodes placed over the scalp modulating brain activity. 
tDCS could aid in the treatment of neuropathic pain of SCI 
patients, however, its neurophysiological effects are scarcely 
reported. In this work, electroencephalography (EEG) 
derived features were computed before and after tDCS was 
applied to SCI patients with neuropathic pain, with the 
hypothesis that significant pre-therapy to post-therapy 
differences would be observed in frontocentral regions. EEG 
data was analyzed comprising information from eight 
patients that received 14 sessions of tDCS therapy as part of 
an ongoing study at the Instituto Nacional de Rehabilitación 
Luis Guillermo Ibarra Ibarra. EEG extracted features 
comprised theta and alpha power computed with the taper 
method using a Hanning window, during two conditions, a 
resting state with eyes opened and a resting state with eyes 
closed. Alpha reactivity was also computed from alpha 
power during these conditions. Statistical tests showed that 
theta power during eyes opened in FC4 was the only channel 
where significant pre-therapy to post-therapy differences 
could be observed. A post-hoc power analysis implied that a 
larger sample would be needed to assess if these absences 
of significant differences are due to tDCS not eliciting them, 
or due to the small sample size. Statistical power analysis 
implied that samples of 43 to hundreds of patients would be 
needed to correctly assess neurophysiological differences in 
theta and alpha EEG features after a tDCS intervention in SCI 
targeting neuropathic pain. 
 
Paper ID: 85 
Initial Design and Proposal of a Hybrid Microlaryngoscopy 
Simulator for Developing Surgical Skills 
Valeria Viridiana Tellez Mayol, Daniel Lorias-Espinoza 
 
Abstract 
Microlaryngoscopy is a minimally invasive technique that 
allows the diagnosis and treatment of vocal cord injuries. 
Before performing the actual procedure, surgeons must 
receive multiple trainings to improve their surgical skills and 
abilities, specifically in precision, hand-eye coordination, and  
bimanual dexterity. Nevertheless, simulators reported to 
date have evaluated training performance based on expert 

observation and guidelines, while excluding objective 
metrics to quantify progress. Therefore, in this paper, the 
design for a hybrid microlaryngoscopy simulator is 
presented, focusing on the development and objective 
evaluation of psychomotor skills. The system integrates 
physical components (two surgical forceps and two web 
cameras in a stereoscopic configuration) with a virtual 
environment developed in Unity, where training tasks are 
implemented. Communication between these two 
components is achieved through a computer vision system 
that detects and reconstructs the three-dimensional position 
of the surgical instruments. The preliminary results 
demonstrated the correct synchronization between the 
physical movements and their respective virtual models, and 
quantitative metrics based on preliminary training session 
performance were obtained. 
 
Paper ID: 89 
Classification of Ovarian Cyst ultrasound images using 
Faster R-CNN and a hybrid architecture 
Itsy Montes Martínez, Alvaro Anzueto-Rios, Lilia Martínez-
Pérez 
 
Abstract 
Ovarian cysts affect approximately 7% of the female 
population worldwide and, in many cases, their timely 
detection is crucial to preventing progression to ovarian 
cancer. To support clinicians in this task, a computer-aided 
diagnosis pipeline is proposed that processes ultrasound 
images acquired directly from the scanner and returns the 
most likely pathology among eight clinically relevant classes. 
The pipeline integrates two complementary deep-learning 
models: a hybrid classifier that combines MobileNetV2 with 
an Inception block to capture multi-scale features at a low 
computational cost, and a Faster R-CNN detector with a 
Region Proposal Network (RPN) to simultaneously localize 
and classify ovarian lesions. A balanced database, built from 
a public multi-modal ovarian ultrasound dataset and cases 
collected at a Mexican general hospital, was strengthened 
through five data augmentation techniques. The hybrid 
classifier achieved an accuracy of 99.53% on the 
independent test set, while Faster R-CNN reached 98.27% 
together with high localization performance. Furthermore, 
both models achieved accuracies above 80% on an external 
validation dataset acquired using different ultrasound 
equipment and collected at a different hospital, 
demonstrating good generalization capability. These results 
indicate that the proposed approach provides an accurate 
and robust computer-aided diagnosis framework for ovarian 
cyst classification and localization and could be extended to 
other ultrasound-based medical imaging applications. 
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Paper ID: 92 
Orthogonal Convolutional Autoencoder for Entamoeba 
histolytica Segmentation in Optical Microscopy 
Estefania Figueroa-Acevedo, Alvaro Anzueto-Rios, Judith C. 
Pacheco-Yepez, Ivonne M. Arciniega-Martinez, Aldo A. 
Resendiz-Albor 
 
Abstract 
Segmenting Entamoeba histolytica trophozoites in optical 
microscopy is challenging because of low contrast, irregular 
morphology and few annotated samples. This paper 
introduces a supervised convolutional autoencoder 
regularized with an orthogonality constraint on its 
bottleneck. Each grayscale image is expanded into a three-
channel tensor combining CLAHE, Sobel gradient magnitude 
and absolute Laplacian of Gaussian, and is processed by an 
encoder-decoder with two heads that reconstruct the input 
and predict a binary mask. Training minimizes aweighted 
sum of mean squared error, an orthogonal-Gram penalty on 
the latent space and a Binary Cross-Entropy plus Dice term. 
With only 10 annotated images for training, the model 
reaches a Dice of 0.836 and an IoU of 0.725 on 5 held-out 
samples; qualitative inference on 5 unlabeled images 
confirms consistent localization under varying illumination. 
By decorrelating latent channels, the orthogonal penalty 
improves the segmentation head under data scarcity and 
yields a reproducible baseline for amebiasis screening tools. 
 
Paper ID: 102 
Flexible Inertial Sensing System for the Quantification of 
Motor Response in the Hindlimb of Wistar Rats: A Proof-of-
Concept Study 
Ramon Cortina, Arturo Minor, Fernando Pérez 
 
Abstract 
In vivo studies of the lower urinary tract have enabled a 
deeper understanding of pathologies that produce urinary 
incontinence and their response to neuromodulation 
therapies applied to the tibial nerve. In these protocols, the 
onset of a muscle contraction in the hindlimb of the 
specimen is a critical indicator of correct electrode 
placement and defines the initial stimulation threshold. 
However, this evaluation is qualitative and relies on the 
investigator's visual acuity, compromising the precise 
determination of the stimulus intensity. To address this, this 
work proposes a quantitative evaluation of said response 
using a flexible, wearable, and anatomically adaptable 
inertial sensing system. The device transmits data wirelessly 
via Bluetooth 5.0 and is controlled through a mobile 
application that enables sensor calibration, hardware status 
monitoring, and acceleration log storage. The platform was 
validated in the laboratory and through in vivo testing on an 
anesthetized female Wistar rat model. The results 

demonstrated that the device operates satisfactorily without 
interfering with standardized surgical procedures; 
furthermore, the in vivo recording enabled observation of 
how variations in stimulus intensity induce changes in the 
amplitude of the motor response. The developed system 
proved to be a reliable tool for the quantitative evaluation of 
muscle response, which will facilitate the standardization, 
optimization, and replicability of peripheral 
neurostimulation protocols. 
 
Paper ID: 106 
Development Of An Intelligent Cane System For Obstacle 
Detection 
Diana Guevara Ballinas, Aldana Verónica Mata Fuentes 
 
Abstract 
This work presents the design, implementation, and 
validation of an intelligent cane aimed at assisting visually 
impaired individuals in obstacle detection and navigation. 
The proposed system integrates multiple sensing 
technologies, including ultrasonic, infrared, and Time-of-
Flight (ToF) sensors, combined with multimodal feedback 
through auditory and haptic signals. A comparative 
evaluation of sensors was conducted under controlled 
laboratory conditions, analyzing accuracy, response time, 
and stability. Results demonstrate that the VL53L0X ToF 
sensor provides superior performance for real-time 
applications due to its precision and robustness against 
environmental interference. Additionally, the system is 
conceived as a scalable platform by incorporating artificial 
vision through a smartphone, enabling future extensions 
such as object recognition. The proposed solution offers a 
modular and scalable alternative while maintaining 
competitive obstacle detection performance. 
 
Paper ID: 112 
Assessing Image-Adjusting Configurations in CNN-Based 
Breast Ultrasound Classification 
Wilfrido Gomez-Flores, Pedro Crosara Motta, Wagner Coelho 
de Albuquerque Pereira 
 
Abstract 
This study assesses five image-adjusting configurations for 
convolutional neural network (CNN)-based classification of 
breast tumors in ultrasound (BUS). The input BUS image is 
adjusted to fit the CNNs input layer dimensions, while 
preserving relevant tumor information such as shape and 
aspect ratio. We use four pre-trained CNN architectures 
trained on RadImageNet to address two classification tasks: 
distinguishing benign from malignant tumors and classifying 
tumors into BI-RADS categories 2-5. The classification results 
showed that using a region of interest (ROI) containing the 
tumor consistently outperforms using the full BUS image. 
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Additionally, ROI-masked configurations that enhance tumor 
shape by setting all surrounding normal-tissue pixels to zero 
generally improve performance across both classification 
tasks. Grad-CAM analysis shows that ROI-masked 
configurations highlight the protuberances and concavities 
of malignant tumors, aiding in differentiating them from 
benign tumors, which are usually more regular in shape. 
 
Paper ID: 115 
Dual-isolated bioimpedance system for simultaneous ICG 
and hand-to-hand IPG evaluation 
Emiliano Rojano-Hernández, Jose A. Garcia-Limon, Jorge E. 
Baños-Bautista, Oscar Casas, Ramon Casanella, Carlos 
Alvarado-Serrano 
 
Abstract 
Impedance cardiography (ICG) is a noninvasive technique 
widely used to estimate relevant parameters such as the pre-
ejection period, stroke volume, and cardiac output among 
others. ICG measurements typically require the placement of 
eight electrodes on the neck and thorax, or the use of dry 
band electrodes in similar positions. However, this setup can 
be uncomfortable for subjects and unsuitable for long-term 
monitoring. Hand-to-hand impedance plethysmography (hh-
IPG) has recently emerged as a more comfortable and 
practical alternative. Although hh-IPG is conceptually like 
ICG, its potential for future estimation of hemodynamic 
parameters derived from ICG is still under investigation and 
requires simultaneous acquisition of both signals for a more 
accurate comparison. This work presents a dual-isolated 
bioimpedance measurement system (DI-BMS) for 
simultaneously recording of ECG, hh-IPG and ICG signals to 
evaluate the hh-IPG as a surrogate for ICG in five seated 
subjects. To validate the developed DI-BMS, morphology of 
the ECG and ICG (Z) signals were compared with those 
obtained from the BIOPAC®MP36 reference system, 
recording both signals simultaneously. The results showed a 
high correlation with a similar morphology between ECG and 
ICG (Z) signals of both systems with r > 0.9 and a mean 
absolute error MAE < 0. 27. Afterwards, the agreement 
between beat-to-beat R-B and R-X intervals (defined by R-
peak of ECG and B and X of dZ/dt) from ICG and hh-IPG 
signals were assessed with the Bland-Altman method. The 
limits of agreements obtained of both intervals were 
comparable to those reported in other study. These results 
validate the proposed DI-BMS for simultaneous acquisition 
of ICG and hh-IPG signals and provide preliminary evidence 
supporting future beat-to-beat intervals comparisons 
between both techniques. 
 
Paper ID: 124 
Development of Ceramic Electrodes for Cardiac 
Biopotential Acquisition 

Ernesto Suaste Gómez, Oscar Eduardo Aguilar Mejía, José de 
Jesús Agustín Flores Cuautle, Joel Méndez Ubaldo 
 
Abstract 
Piezoelectric ceramics have attracted considerable interest 
in biomedical instrumentation due to their electrome 
chanical properties and potential application as bioelectronic 
interfaces for electrophysiological monitoring. Among these 
materials, Lead Zirconate Titanate (PZT) is widely recognized 
for its high piezoelectric response, dielectric behavior, and 
stability, making it one of the most extensively studied 
electroceramic materials. In this work, PZT ceramic 
electrodes with embedded platinum implants were 
fabricated and evaluated for electrocardiographic (ECG) 
signal acquisition using a custom bioinstrumentation system 
based on lock-in amplification for low amplitude biopotential 
detection. The proposed electrode configuration consisted 
of polarized PZT ceramic discs containing internal platinum 
implants that served as conductive interfaces during signal 
acquisition. The experimental instrumentation incorporated 
differential signal acquisition and lock-in amplification in 
order to improve the detection of weak electrophysiological 
signals under controlled experimental conditions. ECG 
recordings were successfully obtained, allowing the 
identification of characteristic cardiac wave form 
components associated with electrical cardiac activity. Jos´ e 
de Jes´ us Agust´ ın Flores Cuautle National Technological 
Institute of Mexico Technological Institute of Orizaba 
Orizaba, Mexico jflores cuautle@hotmail.com 0000-0003-
0468-4764 function, as it enables the evaluation of heart 
rhythm, electrical conduction mechanisms, and 
cardiovascular condition through the recording of the heart’s 
electrical activity [1]. The acquisition of biopotential signals 
is achieved through the use of electrodes, which serve as the 
interface between biological tissues and electronic 
measurement systems. These devices are responsible for 
detecting the electrical activity generated by physiological 
processes and converting it into electronic signals that can 
be amplified, processed, and analyzed [2], [3]. Lead zirconate 
titanate (PZT) remains one of the most extensively studied 
piezoelectric ceramics and is commonly regarded as the 
standard against which other piezoelectric materials are 
compared, owing to its high piezoelectric perfor. The 
acquired signals were processed and analyzed in both the 
time and frequency domains to evaluate signal quality and 
extract physiological parameters, including heart rate and RR 
intervals. The results demonstrate that PZT ceramic 
electrodes with platinum implants are capable of acquiring 
identifiable ECG signals, supporting their feasibility as 
alternative ceramic-based bioelectronic interfaces for 
electrophysiological monitoring ap plications. Furthermore, 
this work presents the instrumentation methodology 
employed for signal acquisition and conditioning using lock-
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in amplification techniques for ceramic biopotential 
electrodes. 
 
Paper ID: 129 
Towards Hybrid Soft–Rigid Robotic Manipulation: FEM and 
Experimental Characterization of Pneumatic Elastomeric 
Artificial Muscles for a Bioinspired Hand 
Daniel Gerardo Serrano Díaz, Osmar Alexis Ramírez 
Alquisires, María del Rosario Munguía Fuentes, Rafael 
Bayareh Mancilla 
 
Abstract 
This paper presents a preliminary evaluation of a hybrid soft–
rigid robotic muscle based on pneumatic elastomeric and a 
bioinspired 3D-printed robotic hand. FEM simulations wew 
implemented under internal pressures from 0.03 MPa to 
0.09 MPa demonstrated progressive radial expansion and 
longitudinal contraction, achieving a maximum displacement 
of 11.05 mm and an 11% contraction at 0.09 MPa. A mesh 
convergence study confirmed the numerical stability of the 
FEM model using approximately 124,856 tetrahedral 
elements. The artificial muscle was fabricated using Dragon 
Skin 10 silicone elastomer reinforced with an external PET 
braided mesh, achieving a physical contraction close to 75 
mm while supporting loads up to 2 kg. Additionally, a robotic 
hand fabricated through FDM 3D printing using PLA filament 
successfully reproduced flexion–extension movements in 
four fingers together with thumb mobility. The obtained 
results demonstrate the preliminary feasibility of integrating 
pneumatic elastomeric actuators with rigid biomechanical 
structures for low-cost hybrid robotic manipulation and 
future compliant grasping and teleoperation applications. 
 
Paper ID: 131 
Technical Development of the Endovascular Navigation 
Phase as an Initial Step Toward a Hybrid Training System for 
Patent Ductus Arteriosus Closure 
Leobardo Elí Sánchez-Velasco, Daniel Lorias-Espinoza 
 
Abstract 
This paper describes the conceptual architecture of a hybrid 
system designed for training in Patent Ductus Arteriosus 
(PDA) closure, specifically focusing on the preliminary design 
of the endovascular navigation phase. The system employs a 
physical phantom submerged in an aqueous medium and a 
stereo camera setup to track the surgical instruments. 
Guidewire tracking is performed through a stereo vision 
processing pipeline that enables the triangulation and three-
dimensional reconstruction of the trajectory. Furthermore, 
the system integrates the physical environment with a digital 
simulation in Unity via a spatial registration method that 
synchronizes the instrument within the virtual environment. 
As an initial development stage, this work documents the 

technical feasibility of the core components and presents 
preliminary results on tracking stability, spatial registration 
accuracy, and system performance. This initial proposal 
establishes the foundation for future implementation stages 
and functional validation, offering a design framework that 
combines tactile fidelity with digital kinematic metrics. 
 
Paper ID: 144 
Discriminative Capability of Classical HRV Features for 
Ultra-Short-ECG Arrhythmia Classification 
Juan Arturo Zavaleta-Cavero, Maria Alejandra Flores-Perez, 
Ana L. Espinoza-Quispe, John M. De Moura, Noe B. Bazán-
Lavanda 
 
Abstract 
Heart rate variability (HRV) has been widely investigated for 
arrhythmia analysis due to its ability to characterize cardiac 
rhythm dynamics from ECG signals. However, the 
discriminative capability of classical HRV descriptors for 
arrhythmia assessment using ultra-short-duration ECG 
recordings remains insufficiently understood. In this work, 
five classical time-domain HRV features extracted from 10-s 
ECG segments were evaluated for arrhythmia classification 
using two PhysioNet databases, for four rhythm classes: 
sinus rhythm (SR), atrial fibrillation (AF), sinus tachycardia 
(ST), and sinus bradycardia (SB). Statistical analyses revealed 
significant differences across rhythm classes (p < 0.001), with 
RRmean exhibiting the strongest separability for ST and SB 
rhythms, while variability-related descriptors contributed 
mainly to AF characterization. In addition, nonlinear 
classification models consistently outperformed the linear 
baseline, with Random Forest achieving the best cross-
validated performance (macro F1-score: 0.809 in D1 and 
0.632 in D2). Overall, the results indicate that classical HRV 
descriptors preserve substantial rhythm-dependent 
information in ultra-short-duration ECG segments, 
particularly regarding heart-rate dynamics and pathological 
beat-to-beat irregularity, although inter-dataset variability 
and partial SR–AF overlap continue to limit generalized 
discrimination performance. 
 
Paper ID: 150 
Spatial influence of the electric field induced by TMS on 
neuronal activation in a 2D biological network arranged in 
a rectangular grid 
Viviana Guzmán Castillo, Axel Uriel Martinez Jacobo, Jose 
Alberto Pérez Benítez, Pedro Martínez Ortiz 
 
Abstract 
This work presents and analyzes a biophysical model of 
neuromodulation based on Transcranial Magnetic 
Stimulation (TMS) and its impact on the electrical activity of 
a two-dimensional biological neuronal network arranged in 
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a rectangular grid. The proposed model integrates ion 
channel based neuronal dynamics, synaptic interactions, and 
a spatially distributed external electric field induced by TMS. 
The rectangular grid configuration provides a generic 
network architecture because, owing to the biological 
complexity of neuronal networks, analyzing the effects of 
TMS throughout the entire network and on each individual 
neuron is extremely challenging. This configuration enables 
the effect of stimulation to be examined at the level of 
individual neurons while preserving the network 
connectivity. Furthermore, as a generic architecture, it 
allows the analysis of different connectivity patterns, there 
by simulating biologically realistic neuronal networks. 
 
Paper ID: 158 
Synthetic Multichannel Generation of EEG Signals with 
Spike-Slow Wave Morphology for Generalized Epileptic 
Seizures 
Claudia Rivas, Omar Ortiz, Laura Garay, Blanca Tovar, Martin 
Silva 
 
Abstract 
Spike-slow wave epileptic seizures represent characteristic 
patterns in electroencephalographic (EEG) signals associated 
with generalized epilepsies. Currently, the limited availability 
of synthetic EEG signal generators hinders the creation of 
artificial databases for use in different research areas. This 
work presents the development of a set of Python functions 
for the synthetic generation of EEG signals with spike-slow 
wave morphology. The implemented functions integrate 
physiological background noise, epileptiform complex 
generation, and multichannel simulation based on the 
international 10–20 system. In addition, different types of 
generalized epileptic seizures were generated, including 
Lennox-Gastaut syndrome, typical absences, and atypical 
absences. The generated signals were quantitatively 
evaluated using physiological validation metrics, including 
dominant frequency, synchronization index, propagation 
delay, spatial entropy, signal-to-noise ratio (SNR), and 
dominant spectral band. The results showed that 78.9%, 
89.5%, and 63.2% of the channels reproduced the expected 
dominant frequency for Lennox-Gastaut syndrome, typical 
absence, and atypical absence seizures, respectively. 
Additionally, synchronization indices between 0.695 and 
0.807 and SNR values above 25 dB were obtained, 
demonstrating that the proposed model preserves relevant 
temporal, spectral, and spatial electrophysiological 
characteristics of generalized epileptic activity. The 
developed framework provides a flexible approach for 
generating synthetic multichannel EEG databases for 
research and algorithm development. 
 
Paper ID: 160 

Magnetic and Electric Field Characterization of High-
Density Silver Coils for Transcranial Magnetic Stimulation 
Axel Uriel Martínez Jacobo, Viviana Guzman Castillo, Pedro 
Martínez Ortiz, José Alberto Pérez Benítez 
 
Abstract 
This work presents the design, fabrication, and experimental 
characterization of high-fill-factor silver coils for low-
intensity transcranial magnetic stimulation (TMS) research. 
Rectangular silver conductors were developed to increase 
conductor packing density in compact coil geometries and 
provide a reproducible platform for electromagnetic 
comparison. Three coil configurations were evaluated: 
annular, figure-eight, and double-D. The magnetic field 
distribution was experimentally mapped using a triaxial Hall-
effect sensor, while the induced electric field was evaluated 
in a multilayer saline phantom that emulates the main 
electrical properties of human head tissues. The results show 
that coil geometry strongly influences the dominant field 
direction, focality, and gradient extension. The proposed 
system provides an experimental framework for comparing 
compact TMS coil geometries through magnetic-field 
mapping and phantom-based induced electric-field 
characterization. 
 
Paper ID: 171 
Machine Learning-Based Framework for Risk Factor 
Analysis of Pacemaker Exteriorization 
Cristian Linaldi-Jacome, Benjamin Eduardo Aguilar-Arce, 
Kenia Soto-Rojas, Hugo Alejandro Ríos-Valenzuela, Gerardo 
Vera-Juárez, Ingrid Gutiérrez Villegas 
 
Abstract 
Pacemaker exteriorization is a clinically relevant 
complication associated with an increased risk of infection 
and healthcare costs. This study presents a two-stage 
framework for the analysis of risk factors associated with 
pacemaker exteriorization using data from the Instituto 
Nacional de Cardiolog ´ıa Ignacio Ch´avez of M´exico (INC). In 
the first stage, an Extreme Gradient Boosting (XGBoost) 
classifier was trained on general clinical and device related 
parameters from a casecontrol dataset to predict the 
occurrence of exteriorization. XGBoost was benchmarked 
against six alternative models under repeated stratified 
cross-validation and the effect of featureset size was 
examined to address the curse of dimensionality. Feature 
importance was quantified via SHapley Additive ex- 
Planations (SHAP) and the stability of the identified factors 
was assessed across 100 resampling folds. In the second 
stage, a statistical analysis of laboratory and pharmacological 
data from patients who presented exteriorization compared 
pre and post implantation profiles through non parametric 
testing with False Discovery Rate (FDR) correction. The 
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proposed framework identified body mass index, age and 
ventricular impedance as the dominant factors associated 
with exteriorization, corroborated by literature, providing a 
reproducible basis for risk stratification in this patient 
population. 
 
 

Communications systems (COMM)  
 
Paper ID: 19 
IoT Applications in Distributed Generation: Integration with 
Artificial Intelligence, Blockchain, and Communication 
Protocols for Secure and Resilient Networks 
Armando Taveras-Cruz, William Alfredo Ruiz Portorreal, 
Francisco José Peralta Polanco, Caroline Georgina de los 
Santos, Eduardo Enrique Espinosa Neira, Luis Fernando 
Grisales Noreña, Deyslen Mariano, Miguel Aybar-Mejía 
 
Abstract 
The Internet of Things (IoT) is transforming distributed 
generation (DG) by enabling smarter, more resilient energy 
grids. A systematic review was carried out following PRISMA 
guidelines, with searches in IEEE Xplore, ScienceDirect, and 
MDPI using the combination ("IoT" OR "Internet of Things") 
AND ("Distributed Generation" OR "Energy Management"), 
limited to the period 2019–2025. Of a total of 883 articles 
identified, inclusion and exclusion criteria were applied until 
55 relevant references were obtained to support this 
analysis. Key benefits were identified: an average 25% 
improvement in energy efficiency, up to a 25% reduction in 
operating costs, and a 15–40% increase in network 
resilience. The main categories are: (1) IoT integration with 
AI and Big Data for prediction and optimization; (2) 
communication protocols (LoRaWAN, 5G, MQTT) for security 
and scalability; (3) blockchain for energy traceability; and (4) 
cybersecurity strategies with fog computing. Challenges 
remain in interoperability, scalability, and data governance. 
 
Paper ID: 47 
Single-Wavelength 400 Gbps PAM4 10-km Data Center Link 
using CD Digital Pre-Compensation 
Javier Molina-Luna, Ramón Gutiérrez-Castrejón, Daniel E. 
Ceballos-Herrera, Pablo Torres-Ferrera 
 
Abstract 
The scaling of Data Center Interconnect (DCI) to 1.6 Tbps 
capacities presents significant challenges, particularly 
concerning Chromatic Dispersion (CD)-induced power fading 
in high-speed Intensity Modulation Direct-Detection (IM-DD) 
systems. To address the capacity demands of future Ethernet 
standards, this paper proposes and evaluates a Chromatic 
Dispersion Digital Pre-Compensation (CD-DPC) architecture 
to enable 400 Gbps per wavelength (400G/λ) PAM4 

transmission over 10 km of Standard Single Mode Fiber 
(SSMF) using direct detection. The system leverages a Dual-
Drive Mach-Zehnder Modulator (DD-MZM) biased at 
quadrature, where modulating voltage swings (k1, k2) are 
optimized to maintain linear operation. At the receiver, 
signal recovery is achieved utilizing a low-complexity 20-tap 
Feed-Forward Equalizer (FFE). Simulation results, utilizing 
the worst-case O-band dispersion parameter of 3.6 
ps/(nm·km), show that when fiber dispersion is digitally pre-
compensated, the system exhibits a minimal optical power 
penalty of 0.2 dB relative to the Back-to-back (B2B) baseline. 
Furthermore, the architecture demonstrates operational 
robustness, tolerating pre-compensation length mismatches 
of up to ±1.5 km if a penalty of 2 dB is considered. The 
findings indicate that the application of both CD-DPC and a 
low-tapping count FFE can effectively mitigate severe 
dispersion penalties, establishing this 400G/λ direct-
detection configuration as a enabling solution for next 
generation 4×400G optical links operating at 1.6 Tbps. 
 
Paper ID: 58 
Automated RSSI-Based Radiation Pattern Measurement for 
Angle-of-Arrival Estimation in RF Source Localization 
Kevin Uriel Pérez Delgado, Aldo Gustavo Orozco Lugo, Moisés 
Bonilla Estrada 
 
Abstract 
 
This paper presents an automated experimental system for 
received signal strength indicator (RSSI)-based radiation 
pattern measurement and angle-of-arrival (AoA) estimation 
of a radio-frequency source. The proposed system combines 
a directional Yagi–Uda antenna, a motorized azimuth 
scanning platform, commercial radio modules, a Raspberry 
Pi, a Bluetooth-based mobile application for GPS and angular 
position acquisition, and a Python-based ground station for 
synchronized acquisition and visualization. During each scan, 
the directional antenna is rotated from 0 to 355 degrees in 
5-degree steps. At each angular position, the system verifies 
antenna stabilization and filters the RSSI sequence with a 
first-order infinite impulse response (IIR) low-pass filter. The 
value used to construct the polar pattern is selected from the 
filtered output every 30 input samples, with a sampling 
period of 100 ms. Field experiments were conducted on a 
soccer field using one fixed omnidirectional RF source and 
eight measurement points distributed around it. The 
resulting RSSI radiation patterns showed consistent 
directions of maximum reception toward the source. A 
comparison with the geometric AoA values computed from 
the GPS coordinates produced an average absolute angular 
error of 6.57 degrees. These results validate the proposed 
platform as a low-cost and repeatable approach for 
directional RF localization experiments and provide a 
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methodological basis for future integration into an 
autonomous quadrotor platform. 
 
Paper ID: 127 
Index Modulation: A Review 
Oscar Alvarez-Zamora, Aldo G. Orozco-Lugo, José Guadalupe 
Rodríguez-García 
 
Abstract 
Index Modulation (IM) has emerged as an innovative 
technique to enhance data transmission rates, as well as 
spectral and energy efficiencies. This can be integrated into 
diverse communication systems by modifying specific 
transmitter components and introducing manageable 
computational complexity at the receiver. The application 
domains of IM are vast, given that its core principle relies on 
dynamically manipulating the state of existing system blocks 
to convey additional information. This paper presents an 
evaluation of three distinct IM frameworks operating across 
diverse domains: Spatial Modulation (SM), Generalized 
Space and Frequency Index Modulation (GSFIM), and Filter 
Shape Index Modulation (FSIM). Through numerical 
simulations, the performance-rates relationships of these 
architectures are analyzed. As many of these IM schemes 
increase transmission rates by the increase of domains to be 
modulated. 
 
Paper ID: 140 
Preliminary Experimental Evaluation of an Acoustic 
Reception System for Underwater Homing 
Victor Perez-Andrade, Aldo G. Orozco-Lugo, Giselle M. 
Galvan-Tejada 
 
Abstract 
An underwater homing system is proposed, consisting of a 
pinger beacon that emits a known signal, which is received 
by a pair of piezoelectric transducers mounted on a 
umanned surface vehicle. A digital processing unit 
implements digital signal processing techniques based on 
time difference of arrival to estimate the direction of the 
beacon. Based on this information, the vehicle initiates the 
homing phase. To evaluate the performance of the system, 
experiments for direction detection and range estimation 
were carried out in a controlled environment using a water 
tank. 
 
Paper ID: 151 
1×4 Bowtie Shaped Dielectric Resonator Antenna Array for 
WLAN Application 
Sistla V Sudheer Kumar, Banavathu V Naik 
 
Abstract 

In this paper a linear array of two and four - element bowtie 
dielectric resonator antennas (bDRA) supplied by a 
constructed and simulated microstrip line. At the core of the 
DRA, the DRA is stimulated by the vertical strip line on the 
substrate. The ground plane is positioned precisely 
underneath the bDRA, which is affixed to the cross-coupled 
axis, while the microstrip line feeder is situated opposite the 
substrate to mitigate undesired feeder radiation. The 
validation of the intended antenna's far and near field 
characteristics may be conducted using a prototype of the 
antenna using the MITS PCB prototyper. The computed (both 
simulated and empirically measured) results indicate that 
the planned antenna functions within the WLAN frequency 
range of 4.42 GHz to 5.5 GHz. The return loss bandwidth at 
10 dB for two and four element antenna arrays is 18.36% and 
19.57% respectively, as determined by simulation and 
measurement. The simulated gain of the single, two and four 
element is 5.24, 8.02 and 8.96 dBi respectively. 
 
Paper ID: 153 
Multi-band Textile Two - port MIMO Antenna for Wearable 
Applications 
Dwarapu Lakshmi Narayana, Rongali Aneel Kumar, Sistla V 
Sudheer Kumar 
 
Abstract 
In this paper, a dual-band textile multiple-input-multiple-
output (MIMO) antenna is presented for WLAN/Wi-Max/Wi-
Fi and X-band applications. The designed MIMO antenna 
consists of rectangle resonating elements with a two 
opposite F-shaped slots and a common ground plane. Each 
antenna element is excited by a microstrip line feed, and all 
elements are positioned orthogonally with a common 
ground to obtained isolation more than 25 dB. The antenna 
covers impedance bandwidth (S11 ≤ −10 dB) of 4.17-6.10 
GHz and 8.22–12.70 GHz. The proposed textile MIMO 
antenna exhibits envelope correlation coefficient 
(ECC)<0.01, Diversity gain (DG)> 9.96, total active reflection 
coefficient (TARC)<-10 dB, channel capacity loss <0.13 
bits/sec/Hz, and mean effective gain (MEG) ratio within the 
±0.3 dB. The overall size of the proposed 2-port textile MIMO 
antenna is 60×25 mm2. The designed MIMO antenna could 
be useful for wearable applications due to its textile layers, 
and compact size. 
 
 

Computer Science and Computer 
Engineering (CS) 
 
 
Paper ID: 6 
An FPGA-Assisted WiFi-CSI Framework for Human Pose 
Estimation in Search-and-Rescue Environments 
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Carlos Osorio Quero, Jose Martinez-Carranza 
 
Abstract 
Recent advances in wireless sensing show that commodity 
WiFi can support human perception indoors. This study 
proposes WiFi-based human pose estimation for rescue 
scenarios where cameras fail due to smoke, darkness, 
occlusion, or privacy constraints. Channel State Information 
(CSI) from standard WiFi links is processed through a two-
stage GAN pipeline. First, windowed CSI tensors are mapped 
into pose-oriented representations, such as keypoint 
heatmaps or latent pose maps. Second, a refinement GAN 
estimates physically consistent joint coordinates using 
adversarial, reconstruction, bone-length, and kinematic 
losses. CSI denoising, normalization, and multi-link 
aggregation improve robustness under multipath conditions. 
For real-time embedded deployment, the trained PyTorch 
model is compiled using hls4ml and implemented on the 
AMD Kria KR260 FPGA platform. This enables low-latency, 
contactless, and lighting-independent pose estimation in 
GPS- and vision-degraded rescue environments. 
 
Paper ID: 8 
Spatio-Temporal Wind Field Reconstruction via Squeeze-
and-Excitation Recalibrated Residual Physics-Informed 
Neural Networks 
Yue li, Zhaozhao zhang, Kang Li, Yingqin zhu, Wen Yu 
 
Abstract 
High-fidelity spatiotemporal wind field reconstruction is 
critical for wind energy optimization. Traditional 
Computational Fluid Dynamics (CFD) methods are 
computationally prohibitive for real-time applications. While 
Physics-Informed Neural Networks (PINNs) have emerged as 
a promising alternative by integrating sparse Light Detection 
and Ranging (LiDAR) measurements with Navier-Stokes 
equations, standard PINNs often suffer from gradient 
vanishing and spectral bias in high-Reynolds atmospheric 
boundary layer flows. Consequently, they fail to capture 
critical multi-scale turbulent structures, yielding overly 
smoothed predictions. In this paper, we propose a Squeeze-
and-Excitation Recalibrated Residual PINN (SE-Res-PINN) to 
address these bottlenecks. By embedding cascaded Residual 
blocks, we mitigate gradient vanishing and facilitate more 
stable gradient propagation for physics-based constraints. 
More importantly, we introduce a novel serial Dynamic 
Feature Recalibration Module based on the Squeeze-and-
Excitation (SE) mechanism to dynamically recalibrate the 
deep latent feature responses before mapping them to 
physical fields. This enables the network to explicitly 
emphasize high-frequency localized wake structures. 
Experimental results on a high-fidelity Large Eddy Simulation 
(LES) dataset demonstrate that the proposed SE-Res-PINN 

significantly outperforms both the standard PINN and the 
baseline Res-PINN. It successfully recovers sharp wake 
boundaries and robustly tracks highly dynamic 
spatiotemporal wind speed fluctuations. 
 
Paper ID: 11 
Automatic Identification of Butterfly Species for Ecological 
Monitoring Using Deep Learning 
Miguel Diaz-Oviedo, Jhon Meneses-Viecco, Duverney 
Chaverra-Rodriguez, Jose Ruiz-Munoz, Richard Rios 
 
Abstract 
Colombia, being a megadiverse country, hosts a high 
diversity of butterfly species. These insects have been widely 
used as ecological bioindicators because changes in their 
species composition and abundance reflect ecosystem 
conditions. Consequently, efficient identification of butterfly 
species is essential for ecosystem assessment and 
conservation planning. This study presents an image-based 
classification framework for Colombian butterfly species. We 
acquired 1,751 images of butterfly species from the 
Caribbean region under controlled laboratory conditions 
following a standardized acquisition protocol. We used a 
subset of 1018 images corresponding to the four species 
with the largest sample sizes. GoogLeNet and ResNet50 
architectures were trained and evaluated for species 
identification. Both models achieved classification accuracies 
above 99% with low variability across cross-validation folds. 
The findings suggest that the proposed acquisition protocol 
and classification framework provide a reliable benchmark 
for developing robust CNN-based butterfly identification 
systems under standardized laboratory conditions. 
 
Paper ID: 20 
Fair Benefit Distribution in Local Energy Communities via 
Distributed Optimization 
José Almeida, Fernando Lezama, Sérgio Ramos, Jesús C. 
Hernández, José C. Rolle, João Soares 
 
Abstract 
The proposed work formulates a centralized peer-to-peer 
(P2P) model for a local energy community (LEC), comparing 
it with a distributed approach: the alternating direction 
method of multipliers (ADMM). Computations are initially 
performed for 10 community members and later scaled to 
50 users, encompassing different technologies: PV only, PV 
with energy storage systems (ESSs), and PV with ESSs and 
electric vehicles. Benefit distributions are computed using 
the shadow and nodal prices from P2P and ADMM, 
respectively, with fairness evaluated using the min-max and 
participation index, and Jain's fairness index. Results show 
that forming an LEC reduces total costs; the centralized P2P 
achieves the lowest system cost by up to 24.7% and benefits 
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by up to 18.8%, but yields heterogeneous user outcomes, 
with some negative benefits and lower participation. ADMM 
attains near-optimal costs, savings of up to 10.7%, and full 
participation, while the equality of benefit distribution varies 
across scenarios. Moreover, ADMM is considerably more 
computationally efficient for larger instances. 
 
Paper ID: 22 
RetinaNet with Bayesian Optimization for the Detection of 
Marine Debris in Shallow Waters 
Marco Moreno Armendariz, Halder Galdo-Navarro, Miguel 
Santiago Suárez-Castañón 
 
Abstract 
Automatic detection of marine debris in shallow waters is an 
essential component of remotely operated vehicle-based 
monitoring systems. Previous work on the SeaClear dataset 
evaluates detectors using a single train/test split, without 
systematic hyperparameter search or variance reporting, 
thereby hindering rigorous comparisons between methods. 
This work introduces an experimental protocol that 
combines Bayesian optimization with a Tree-structured 
Parzen Estimator and cross-validation across five partitions, 
applied to RetinaNet with a ResNet- 50 backbone on the 
eight most representative classes of the debris superclass. 
The identified highly competitive configuration achieves an 
mAP@0.5 of 85.73±1.15% and an mAP@[0.5:0.95] of 
66.21±0.82%, surpassing the previous state of the art by 8.43 
and 10.91 percentage points, respectively. The low inter-
partition variance and the pattern of errors concentrated in 
mimicry omissions, rather than in inter-class confounding, 
suggest that a systematic choice of training regime can yield 
gains comparable to those of an architectural redesign in this 
domain. 
 
Paper ID: 38 
Cost-Effective Energy Management of Battery Systems in 
AC Microgrids via Vortex Search 
Luis Fernando Grisales Noreña, Hugo Alessandro Figueroa-
Saavedra, Oscar Danilo Montoya Giraldo 
 
Abstract 
Efficient dispatch of Battery Energy Storage Sys- tems (BESS) 
is essential to reduce operational costs in Alternating Current 
(AC) microgrids, yet most Energy Management System (EMS) 
strategies reported in the literature are validated only under 
grid-connected conditions and lack a systematic tuning of 
their optimization parameters, limiting their reliability under 
islanded operation. This work presents a robust EMS 
methodol- ogy based on a tuned Parallel Vortex Search 
Algorithm (PVSA) combined with a Successive 
Approximation (SA) power flow method to optimize BESS 
dispatch in AC microgrids under both grid-connected and 

islanded modes, aiming to improve operational cost 
efficiency. The proposed strategy is validated on a 33-bus 
test feeder with real demand and generation profiles from 
Medell´ın, Colombia, and benchmarked against the Chu & 
Beasley Genetic Algorithm (CBGA) and the Memory-Based 
Gravitational Search Algorithm (MBGSA). Results show that 
PVSA achieves the lowest operational costs, reducing 
expenses by up to 1.44% in grid-connected mode and 0.132% 
in islanded mode relative to the base case, while maintaining 
voltage and current within technical limits. PVSA also 
demonstrates superior robustness, with minimal cost 
variability across 100 independent runs. Although 
computationally more intensive than CBGA and MBGSA, the 
proposed approach is well suited for offline planning 
scenarios where consistent and reliable operation is 
essential. 
 
Paper ID: 54 
An Interpretable Multimodal AI Framework to Support 
Psychological Follow-Up in Child Maltreatment Cases 
Evelyn Vazquez Perez, Emiliano Arenas, Daniel Molina Pérez 
 
Abstract 
Child maltreatment presents a persistent challenge for 
psychological follow-up, as its manifestations are indirect, 
heterogeneous, and often conveyed through subtle verbal, 
vocal, and non-verbal cues. This study introduces an 
interpretable multimodal Artificial Intelligence (AI) 
framework designed to support clinical follow-up in child 
maltreatment cases by integrating three complementary 
modules: Speech-based Emotion Recognition (SER), lexicon-
driven Natural Language Processing (NLP), and vision-based 
non-verbal behavior analysis. Each module operates 
independently to produce transparent, auditable outputs, 
which are subsequently combined through a late-fusion 
strategy that evaluates cross-modal coherence rather than 
issuing diagnostic decisions. Experimental results show that 
the NLP module achieved the highest standalone 
performance (97% accuracy, 96% Macro-F1), whereas 
speech and vision-based modules yielded lower results 
(76.1% and 52.5% accuracy, respectively), reflecting the 
ambiguity and context-dependence of paralinguistic and 
facial signals in child-centered domains. Multimodal analysis 
revealed strong cross-modal agreement in 15% of cases and 
partial alignment between linguistic and vocal cues in 30%, 
illustrating the complementary nature of indirect modalities. 
 
Paper ID: 66 
Quality-Aware Reservoir State Trajectory Compensation for 
Echo State Networks with Missing Time Series Data 
BoWen Jiang, Zhaozhao Zhang 
 
Abstract 
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Time series forecasting under missing observations can 
degrade the quality of temporal representations and the 
reliability of predictions. To address the distortion of 
reservoir state trajectories in Echo State Networks (ESNs) 
under missing conditions, this paper proposes a quality-
aware reservoir state trajectory compensation framework, 
termed QR-ESN. The proposed method repairs corrupted 
reservoir state trajectories through quality-aware residual 
compensation and adversarial regularization. Experimental 
results demonstrate that QR-ESN can improve reservoir 
representations and enhance prediction robustness. 
 
Paper ID: 69 
Hybrid Exploration Strategy for Coverage Path Planning 
Sergio Isahi Garrido-Castañeda, Irving Vasquez, Ivan Salgado 
 
Abstract 
Coverage Path Planning (CPP) requires an agent to visit every 
point within a Region of Interest (ROI). While classical 
methods often lack adaptability to complex environments, 
this paper proposes a hybrid strategy leveraging Deep 
Reinforcement Learning (DRL) and an optimal trajectory 
planner. Using Proximal Policy Optimization (PPO), a policy is 
trained to navigate and avoid obstacles while prioritizing ROI 
coverage. Our strategy employs a Stagnation Detection 
Mechanism (SDM) to switch control to an A* planner 
whenever the policy stalls, providing an optimal path to 
resume coverage. Comparative results demonstrate that this 
hybrid DRL-A* scheme minimizes episode length and 
enhances performance compared to standalone policy and 
baseline models, ensuring complete coverage in unknown 
environments. 
 
Paper ID: 72 
Evaluation of Convolutional and Transformer-Based 
Detectors for Weed Detection in Tomato Plantations 
Alcides Toledo-Espinosa, Gerardo Antonio Alvarez-
Hernandez, Ángel Eduardo Zamora-Suárez, Miguel 
Hernandez-Bolaños, Juan Irving Vasquez 
 
Abstract 
This paper presents a comparative evaluation of 
convolutional and transformer-based object detection 
architectures for early weed detection in tomato plantations. 
Representative models from each paradigm are considered, 
including YOLOv26, a recent variant of the YOLO family, 
Faster R-CNN and the transformer-based architectures RT-
DETR Large and RF-DETR Medium. The evaluation was 
conducted on the GROUNDBASED_WEED dataset, which 
includes six weed classes and an additional category for 
unidentified plants, enabling assessment of performance in 
terms of detection accuracy and computational efficiency 
using metrics such as precision, recall, average precision, and 

inference speed, as well as non-parametric statistical tests. 
The results highlight a clear trade-off between efficiency and 
contextual modeling: among the evaluated models, 
YOLOv26 achieved performance comparable to RT-DETR 
Large while requiring substantially lower computational 
resources, whereas RF-DETR Medium consistently showed 
lower detection performance under the evaluated 
conditions. These results provide practical criteria for 
selecting among the evaluated architectures in precision 
agriculture applications. 
 
Paper ID: 74 
The relationship between digital media information and 
electricity demand: A comprehensive review 
Alfredo Candela Esclapez, Miguel López García, Sergio Valero 
Verdú, Carolina Senabre Blanes, Jesús de la Casa Hernández 
 
Abstract 
Electrical energy demand is a reflection of aggregate human 
behavior, increasingly coupled with digital media in the era 
of hyperconnectivity. Rather than a mere external 
disruption, media channels and social networks can be used 
as vectors of transformation for smart governance within 
power systems. This paper presents a review of the literature 
connecting public information, text-derived sentiment, and 
electrical consumption. This work traces the methodological 
evolution from early, localized behavioral field experiments 
using traditional media to modern, large-scale predictive 
frameworks powered by advanced Natural Language 
Processing (NLP) and Large Language Models (LLMs) such as 
Generative Pre-trained Transformer (GPT). This review 
highlights a paradigm shift from active consumer 
interventions to passive, continuous data harvesting. 
Furthermore, a gap in the state of the art is identified: the 
reliance on purely correlational frameworks that fail to 
isolate net informational effects from macroeconomic and 
meteorological variables. Finally, a research roadmap is 
proposed focusing on causal inference, temporal granularity 
of impacts, and standardized, energy-specific NLP 
benchmarking to transform volatile sentiment data into 
robust operational tools for transmission system operators. 
 
Paper ID: 87 
KrishiGhor: An AI-Powered Direct Trade Platform with 
Transparent Crop Pricing and Blockchain Integrated Supply 
Chain for Smallholder Farmers 
Shamik Mondal, Md. Iftiab Mahmud Nabil, Md. Nahid 
Mahmud Liton, Mahady Hasan 
 
Abstract 
KrishiGhor is an AI-powered direct trade platform connecting 
smallholder farmers with buyers, logistics providers, and 
storage facilities through a transparent blockchain-
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integrated marketplace. Unlike traditional agricultural 
supply chains plagued by opaque pricing and exploitative 
intermediaries, KrishiGhor provides real-time crop pricing, 
AI-driven price forecasting, and immutable transaction 
records. A user study with 105 farmers across eight districts 
of Bangladesh demonstrated a 91.4% success rate with 
average task completion time of 46 seconds. The AI crop 
price classification model built using a hybrid LSTM-attention 
architecture achieves 96% accuracy on held-out test data, 
while the 7-day price forecasting model attains 93.3% 
accuracy, significantly outperforming traditional ARIMA 
baselines which achieved only 71.2%. Built on Polygon 
blockchain with Solidity-based smart contracts, the platform 
reduces transaction costs by 99.9% compared to Ethereum 
(from $5.00 to $0.0025 per transaction) while settling 
payments in 2.5 seconds. Statistical analysis confirmed that 
the success rate significantly exceeds random chance (p ¡ 
0.001), with large effect sizes (Cohen’s d = 1.98). System 
Usability Scale scores averaged 82.4, placing KrishiGhor in 
the top 10% of rated systems. The progressive web app 
functions reliably on 2G networks at 128 kbps. KrishiGhor 
establishes that transparent, inclusive agricultural 
marketplaces are technically feasible and economically 
viable in resource-constrained environments, with five-year 
net present value reaching BDT 10.66 million and break-even 
at 14 months. 
 
Paper ID: 107 
Edge-Based Real-Time Traffic Signal Optimization Using 
UAV Vision Data and Deep Reinforcement Learning 
Murat Bakirci, Murat Bakirci 
 
Abstract 
Urban intersections rarely perform as planners anticipate, 
particularly when traffic demand varies or when there are 
sudden surges. This paper proposes a real-time traffic signal 
optimization framework that integrates UAV-based aerial 
vision, edge computing, and a PPO-driven reinforcement 
learning controller. A UAV flying over the intersection gives 
a persistent, panoramic view of lane densities and queue 
formations. An edge node in close proximity to the 
intersection processes video frames in less than 25 ms and 
provides end-to-end control decisions in about 50 ms. 
Instead of pre-set patterns, these fast observations are used 
by the deep reinforcement learning (DRL) agent to 
dynamically change the signal phases. The system performed 
better than fixed-time and actuated baselines in a range of 
SUMO simulations. Average vehicle delay decreased by 38–
41% depending on the levels of demand, throughput was 
increased by as much as 28% and the queue lengths were 
reduced by almost half during heavy congestion. The 
ablation studies also revealed the sensitivity of the overall 
performance to latency and perception quality: replacing the 

edge inference with cloud processing increased the delay by 
over 27%, while reducing the UAV frame rate below 10 FPS 
degraded the controller’s responsiveness significantly. 
 
Paper ID: 134 
q-controlled Memristive Network used as an Edge 
Detection Video Processor 
Arturo Sarmiento-Reyes, Juan Manuel Ugalde 
 
Abstract 
This work introduces a memristive network that functions as 
an analog video processor. By utilizing a homotopy-based 
formulation, the network's memristors are modeled with 
fully symbolic voltage-current branch functions. 
Implemented via parallel computing, the effectiveness of 
this approach is validated through simulated experimental 
cases of edge detection in video streams. 
 
Paper ID: 137 
Generative Adversarial Networks in Natural Language: 
Variants and Emerging Trends 
Kazim Ali Korejo, Ana Maria Martinez-Enriquez, Faaiza 
Zulfqar 
 
Abstract 
Generative Adversarial Networks are a significant paradigm 
of deep learning for Natural Language Processing, enabling 
improvements in multilingual learning, semantic modeling, 
text generation, and multimodal synthesis. Our research 
aims to explore advanced variants used for language 
processing. This study analyzes the learning mechanisms of 
adversarial networks, the integration of transformers, and 
multilingual adaptation in modern architectures. Also, 
limitations include training instability, collapse mode, 
unreliable evaluation, and semantic inconsistency. 
Furthermore, we analyze the shift in architectures for 
conventional generative modeling toward context-aware, 
semantically guided models enabled by pretrained language 
models, attention mechanisms, and contrastive learning. 
Lastly, we outline opportunities for the way forward. 
 
Paper ID: 146 
Real-Time Collision-Avoidance Planner Based on the 
Enhanced Homotopy Continuation Method for Multi-Robot 
Systems 
Daniel Yushed Ruiz Vera, Gerardo Ulises Díaz Arango, Hector 
Vazquez Leal, Luis Hernandez Martinez, Roberto Castañeda 
Sheissa 
 
Abstract 
When multiple robots share a workspace, avoiding collisions 
without getting stuck in deadlocks remains a major 
challenge. Symmetrical head-on collisions are particularly 
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difficult. To solve this, we present an improved Homotopy 
Path Planning Method (HPPM). We integrated a Shared 
Topological Memory and a decentralized Master-Slave 
hierarchy into the algorithm. This specific design forces a 
clear, deterministic decision during perfect symmetric 
crossings (where $Z=0$), preventing the robots from 
freezing or oscillating.  We evaluated our approach through 
both comparative simulations and physical experiments. In 
simulation, our enhanced HPPM successfully bypassed the 
strict deadlocks that completely trapped conventional local 
planners like Artificial Potential Fields (APF) and Reciprocal 
Velocity Obstacles (RVO). For physical validation, we 
implemented the architecture on differential-drive Parallax 
Scribbler S2 robots coordinated by a global supervisor. The 
physical agents maintained a precise path-tracking error of 
approximately 2.0 cm while safely navigating dense obstacle 
configurations. These findings demonstrate that our 
architecture offers a fast, reliable, and computationally light 
solution for small-scale multi-robot systems. 
 
Paper ID: 148 
Forecast of Global Warming Mitigation in Food Production 
with Sustainable-Dedicated Policies 
Axel Felix-Jiménez, Matias Alvarado 
 
Abstract 
The global food production system generates around the 
31\% of human-origin greenhouse gases (GHGs) emissions. 
This huge amount of emissions need be urgently reduced. To 
advance compliance with international emission reduction 
commitments, a first step is to identify real projections of 
GHGs emissions on the basis of public datasets. We use data 
from USA, Mexico, China, and India for projection from the 
historical trends (1990--2023). We apply the machine 
learning methods of Random Forest, SHAP, and LSTM for 
identifying critical variables to GHGs emissions. Aim is for 
doing 50-year dynamic simulation of the food production 
system's evolution. The results show that the coordinated 
implementation of policies aligned with the Sustainable 
Development Goals (SDGs) and the Paris Agreement can 
reduce emissions by 15 % by 2075 compared to the inertial 
scenario. Perhaps seems quite few. Therefore, it emphasizes 
the need for strengthening the sustainable policies around 
the world, so advance the transition energy, from fossil-
based to green-based technologies. Machine learning 
methods handling huge volume of data and decision-making 
information, it leverage the global warming mitigation 
dynamic. 
 
Paper ID: 159 
A Comparative Study of Linear Spectral Unmixing Methods 
in Open-Source Toolboxes 

Alejandro Reyes, Juan Nicolás Mendoza Chavarría, Daniel 
Ulíses Campos-Delgado 
 
Abstract 
Spectral unmixing plays a fundamental role in signal 
component decomposition. In this work, we present 
MATLAB and Python toolboxes implementing spectral 
unmixing algorithms based on a linear model and the 
Extended Blind Endmember and Abundance Extraction 
(EBEAE) method, and its sparse noise extension, EBEAE with 
Sparse Noise (EBEAE-SN). Both algorithms were formulated 
as weighted optimization problems and solved using a cyclic 
coordinate descent optimization (CCDO) strategy. 
Comparative evaluations on synthetic datasets show 
consistent error reconstructions, and abundance and 
endmember estimations between both MATLAB and Python 
programming environments, with Python exhibiting slightly 
longer execution times due to differences in numerical 
backends. Additionally, a comparative study on real 
hyperspectral images was conducted using several 
representative algorithms from the literature. The 
evaluation was performed using widely adopted metrics 
such as cosine similarity, spectral angle mapping (SAM), and 
Euclidean distance. The experiments were conducted on a 
real hyperspectral database using two different 
configurations, considering only the nominal classes ($n = 
7$) and adding a hard mixed class ($n = 8$). The results 
indicate that the inclusion of the additional class does not 
consistently represent a valid endmember, as it introduces 
variability and degrades the physical interpretability of the 
estimated signatures in several methods. In contrast, 
removing this class generally led to improved and more 
stable performance across most algorithms and evaluation 
metrics. Overall, the EBEAE approach achieved the best 
accuracy among the evaluated methods, while its sparse-
noise extension, EBEAE-SN, provided competitive results but 
with more variability. The toolboxes provide an accessible 
and portable platform for further research in spectral 
unmixing. 
 
Paper ID: 162 
Multikernel SVR With Kernel Weights Regularization 
Gregorio Alvarez, Anh-Tu Nguyen, Jimmy Lauber, Vicenc 
Puig, Juan Diego Sanchez Torres 
 
Abstract 
Multikernel support vector regression (MSVR) learns an 
optimal combined kernel from a dictionary of base kernels 
using non-negative weights. Existing single-level MSVR 
methods, such as the formulation by Qiu and Lane, typically 
rely on a trace constraint to bound the kernel space; 
however, this inherently couples the kernel's geometric scale 
to the sparsity-inducing penalty. This paper introduces a 



2026 23rd International Conference on Electrical Engineering, Computing Science and Automatic Control (CCE) 

40 
 

family of MSVR machines, encompassing both SDP and 
Quadratically Constrained Quadratic Programming (QCQP) 
formulations, that utilize an explicit $\ell_1$ linear 
regularization on the kernel weights to decouple these 
factors and achieve superior shrinkage conditioning. 
Furthermore, current single-level SDP approaches require 
inverting the learned combined kernel matrix ($K^*_\mu$) 
to extract the primal support vector weights ($\beta^*$) due 
to their dual-formulation architecture. This inversion 
becomes numerically unstable and yields incorrect partitions 
when $K^*_\mu$ is ill-conditioned. Here, we show that by 
analyzing the Karush-Kuhn-Tucker (KKT) conditions, the 
recovery of $\beta^*$ remains numerically well-posed 
without requiring matrix inversion. Evaluations on the SILSO 
sunspot series demonstrate that the proposed explicit 
regularization yields strong weight shrinkage and robust 
model estimation in ill-conditioned regimes. 
 
 

Mechanical Engineering (ME)  
 

Paper ID: 168 
On Multi-harmonic Vibration Control Using Virtual Delayed 
Resonators with Position and Velocity Feedback 
Luis Hernandez-Villa, Gerardo Silva-Navarro, Daniel Melchor-
Aguilar 
 
Abstract 
This work presented an active vibration control scheme 
based on virtual delayed resonators (DRs) with position and 
velocity feedback for the attenuation of multi-harmonic 
excitations acting on a primary SDOF system. The proposed 
methodology permits the synthesis of multiple delayed 
resonators, each independently tuned to a prescribed 
harmonic component through the DR design algorithm 
developed in previous work. The numerical results 
demonstrate a substantial reduction in the steady-state 
response and support the applicability of the proposed 
configuration, avoids the incorporation of multiple physical 
absorbers tuned to the individual excitation frequencies. 
These results support the effectiveness of the proposed 
virtual delayed resonators configuration and provide a basis 
for subsequent closed-loop stability analisys, robustness, 
and experimental studies. 
 
Paper ID: 170 
On the Application of Magnetic Springs for Nonlinear 
Vibration Absorption 
Osnaider Alvarez Alvarez, Gerardo Silva-Navarro, Sebastian 
D. Valdés-Cerón 

 
Abstract 
This work considers the application of magnetic springs for 
the synthesis and implementation of nonlinear vibration 
absorbers on nonlinear mechanical systems. The main goal is 
the design, construction, and validation of essentially 
nonlinear springs, employing the phenomenon of magnetic 
repulsion, to induce saturation on nonlinear primary systems 
connected to dynamic vibration absorbers. Some design 
considerations for the experimental platform are discussed, 
describing the physical limitations and validation to 
implement magnetic springs on an experimental setup. Thus, 
static and dynamic measurements are obtained to 
characterize the nonlinear magnetic springs, which are used 
to get a so-called essentially nonlinear mechanical system. A 
point-by-point analysis is performed to experimentally 
validate the approximate frequency response function of the 
mechanical system. 
 
 

Mechatronics (MEC) 
 
 
Paper ID: 35 
Uncertainty Estimation in Inertial Sensors Using a Bio-
Inspired Approach: Application on a 1-Degree-of-Freedom 
Experimental Platform 
Stephania Romero, Stephania Romero 
 
Abstract 
An estimator of uncertainties generated in the Inertial 
Measurement Unit (IMU) BNO055 is presented through a 
bio-inspired a\-pproach in which Spiking neural networks are 
used as the final processing stage. After applying the 
particular mathematical model of the accelerometer, which 
provides the deviation angle of the platform, the gyroscope 
to obtain the angular velocity of each axis, and the Brain 
Emotional Learning Based Intelligent Controller (BELBIC) 
model as an adaptive signal filter, a Spiking neural network 
based on the Leaky Integrate-and-Fire (LIF) model with fixed 
and adaptive threshold is integrated. The objective of this 
processing is to transform the signals of these sensors to 
generate an event-based representation that allows robust 
detection of noise and biases in the measurements in real 
time, performed in the IMU. The experimental results 
demonstrate that the bio-inspired processing with the 
previously mentioned models allows efficient detection of 
events that may affect the quality of the measurements 
thanks to the significant reduction of false spikes. This 
approach shows the potential of Spiking neural networks in 
applications in autonomous control where computational 
efficiency, adaptability, and robustness are a main concern 
in the presence of sensory uncertainties. 
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Paper ID: 41 
Dynamic modeling of the flexion–extension and lateral 
flexion axes in a 3-DOF spherical robot using a lumped 
parameter approach. 
Gabriela Aquino-Gonzalez, Sergio Vergara-Limon, M. Aurora 
D. Vargas-Treviño, Jesus Lopez-Gomez, Carlos L. 
Carreon.Diaz-De-Leon, Abril D. Castro-Sanchez 
 
Abstract 
Robotic systems, such as robotic necks, utilize spherical 
joints to emulate human movements, as these joints allow 
for smoother human-robot interaction. However, precisely 
controlling these mechanisms requires accurate 
mathematical models, especially for axes subjected to 
gravitational loads. This article presents the dynamic 
modeling of the flexion-extension (1st DoF) and lateral 
flexion (2nd DoF) axes of a three-degree-of freedom (DoF) 
spherical robot. Unlike the rotational axis (3rd DoF), these 
two axes exhibit pendulum-like dynamics, driven by a five-
element transmission system: a DC motor, a gearbox, two 
flexible couplings, and a timing belt. A lumped-parameter 
approach is employed and complemented by the generalized 
Lagrange equation of motion to mathematically capture the 
mechanical interactions between these components. The 
resulting dynamic model is validated through comparison 
between numerical simulations in Matlab© and 
experimental data obtained from a physical prototype. 
 
Paper ID: 73 
Automatic Defect Detection in Translucent Materials Using 
Digital Photoelasticity and GLCM-Based Homogeneity 
Analysis 
Alma Alejandra Luna-Gómez, José Fragoso Mandujano, 
Francisco Ronay López-Estrada, Jesús Alberto Flores-Luna 
 
Abstract 
Transparent and translucent polymeric materials, such as 
polycarbonate, are widely used in industrial applications due 
to their mechanical strength, low weight, and optical 
properties. Nevertheless, internal defects and stress 
concentrations are often difficult to detect by conventional 
visual inspection methods, requiring the use of alternative 
non-destructive evaluation techniques. The objective of this 
work is to develop a lightweight computer vision system 
capable of qualitatively detecting structural defects in 
translucent materials using digital photoelasticity and 
texture analysis. The proposed methodology employs a 
digital plane polariscope comprising a whitelight source, 
linear polarizers, and a digital imaging sensor, operating 
under controlled laboratory conditions. The images were 
processed through grayscale conversion, preprocessing 
stages, and Gray-Level Co-occurrence Matrix (GLCM)-based 

homogeneity analysis to generate spatial heatmaps 
highlighting texture perturbations associated with defects. 
The experimental tests were performed on healthy and 
intentionally damaged polycarbonate samples with various 
geometries. The obtained results demonstrate that the 
proposed system can qualitatively localize anomalous 
regions without requiring computationally intensive artificial 
intelligence models. These findings validate the feasibility of 
combining digital photoelasticity and lightweight computer 
vision techniques for non-destructive inspection and 
industrial quality control applications. 
 
Paper ID: 116 
A small-plate deflection-based model for micro-sensors 
capacitance estimation 
Jorge Mendoza Solana, Rogelio Portillo Vélez, Julio Tinoco 
Magaña 
 
Abstract 
This work presents a small-deflection-based model for 
capacitance estimation in deformable capacitive micro-
sensors. The proposed methodology determines 
mechanically-based one-dimensional deflection profiles 
from Euler--Bernoulli beam theory with the aim to construct 
a two-dimensional plate deflection field. The two 
dimensional model satisfies the clamped boundary 
conditions and is used to estimate the capacitance of a 
parallel-plate capacitor which includes one deformable 
plate. The model is validated against finite-element 
simulations for centered, lateral, and corner partial loads. 
The proposed approach provides a compact analytical tool 
for preliminary design and parametric analysis of capacitive 
MEMS structures. 
 
Paper ID: 154 
YOLOv11-CLIP Semantic Perception for Context-Aware 
Robotic Assembly 
Ismael Lopez Juarez, Carlos Martínez-Miwa, Alfredo Reyes-
Acosta, Daniel Arreguín-Jasso, Jose Aguirre-Flores, Ricardo 
Macías-Meza, Alan Maldonado-Ramirez, Carlos Anguiano-
Gijon 
 
Abstract 
Industrial robotic assembly remains challenging under 
geometric uncertainty, as conventional perception systems 
rely on spatial features and lack contextual interpretation of 
the scene. This paper presents a multimodal perception 
architecture that integrates YOLOv11-seg for instance 
segmentation with CLIP for contextual reasoning, enabling a 
robot to localize assembly components and infer their 
operational state (assembled vs. disassembled). The system 
is evaluated with RGB-D images from an eye-in-hand Intel 
RealSense D435 camera on a KUKA KR16 manipulator in a 
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real industrial environment. Results show robust 
segmentation (mAP50 = 0.948) and high semantic accuracy 
(0.984 CLIP-based, 0.997 at operational state level) at 
approximately 43.5 FPS. 
 
Paper ID: 172 
Collision Avoidance for First-Order Agents in 3D 
Mariacamila Perdomo Mora, Eduardo Aranda-Bricaire, Juan 
Francisco Flores Resendiz 
 
Abstract 
This paper studies the problem of formation control and 
collision avoidance for multi-agent systems in 
threedimensional (3D) space. While 2D unstable foci 
effectively eliminate the undesired equilibria found in 
traditional potential methods, extending this qualitative 
behavior to 3D is not straightforward. We propose a control 
law composed of two parts. First, a normalized version of the 
well-known fundamental consensus algorithm is used, for 
which numerical results strongly suggest convergence to the 
desired formation. Second, we propose a reactive three-
dimensional vector field which is the superposition of two 
unstable foci in orthogonal planes. This reactive part is 
designed to maintain a predefined safety distance at all 
times. Numerical simulations illustrate the effectiveness of 
the proposed approach under the considered 3D scenarios. 
 
 

Nanotechnology (Materials and 
Applications) (NANO) 
 
Paper ID: 81 
Evaluation of Methyl Orange Degradation by Fluorine-
Doped ZnO Thin Films Prepared via Ultrasonic Spray 
Pyrolysis 
Gabriela Bobadilla Barrón, Eduardo Ramirez, Ángel Eduardo 
Zamora Suárez, Jaime Santoyo Salazar, Maria de la Luz 
Olvera Amador, Ivan Alvarez Samario 
 
Abstract 
Fluorine-doped zinc oxide (FZO) thin films were deposited 
onto soda-lime glass substrates by the ultrasonic spray 
pyrolysis technique (USP), using starting solutions with 
different acetic acid contents (20 and 100 mL per liter of total 
solution) and deposition times (8 and 14 min). The influence 
of precursor solution chemistry on the structural, 
morphological, optical, and photocatalytic properties of the 
films was systematically investigated. From X-ray diffraction 
analysis was confirmed the formation of a polycrystalline 
phase of ZnO, presenting a hexagonal wurtzite structure with 
a preferred orientation along the (002) planes. Increasing the 
deposition time enhanced crystallinity and grain growth, 
while the acetic acid concentration strongly influenced the 

surface morphology and growth kinetics of the films. Optical 
measurements revealed high transmittance values above 
79% in the visible region and optical band gap energies 
varying in the 3.18-3.29 eV interval. The photocatalytic 
activity of the FZO films was evaluated through the 
degradation of methyl orange under UV irradiation. Among 
the samples studied, the FZO-20-14 film exhibited the best 
photocatalytic performance, achieving approximately 91% 
degradation after 6 h of irradiation with a reaction rate 
constant of 0.1586 h−1. The results demonstrate that the 
chemical composition of the precursor solution and the 
deposition time significantly influence the structural, 
morphological, and photocatalytic properties of FZO thin 
films prepared by USP. 
 
Paper ID: 114 
Thermally-Driven Phase Separation and Formation of 
Silicon Nanoclusters in an a-ZnO Matrix Via Co-Sputtering 
and Low-Temperature Annealing 
Javier Sotelo Medina, Erick I. Castro Ontiveros, Miguel Galván 
Arellano, Daniel Bahena Uribe, Ramón Peña Sierra 
 
Abstract 
In this work, we present a comprehensive study on the 
kinetic evolution of the structural, optical, and electrical 
properties of silicon nanoclusters in zinc oxide (ZnO:Si) 
nanocomposite films, grown by RF Magnetron Co-Sputtering 
at room temperature and subjected to post growth thermal 
annealing stage. Nanocomposite ZnO:SiOx films were grown 
combining the Co-Sputtering technique, in an Argon UHP 
system (1 mTorr) with ZnO and Si targets and applying a post 
growth annealing stage at low temperatures (500°C) in a 
separate quartz chamber with a continuous N2 gas flow with 
no temperature ramp. Hall-Van der Pauw measurements 
indicate the as grown and the annealed nanocomposite 
ZnO:SiOx films resulted in electrically insulating. We 
demonstrated that Si nanoclusters formation was driven 
through the thermally induced phase separation process 
from the ZnO-O-Si precursor system. The EDS chemical 
composition studies reveal 12% Si atomic content films with 
stable compositional regime, whereas XRD patterns 
demonstrate the amorphous character of the ZnO matrix. 
We propose the synthetic process, where precursor 
nanofilms (~120 nm) grown by sputtering at room 
temperature led to phase separation of a-ZnO:SiOx, shifting 
the matrix toward Si nanoclusters (~21 nm) embedded in a-
ZnO. This controlled transition provides nanocomposite films 
useful as versatile candidates for advanced optoelectronic 
devices and passivation layers. 
 
Paper ID: 118 
Adsorption and Diffusion Behavior of Malachite Green on 
Biomass-Derived Orange-Peel Carbon 
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Francisco Javier Cano, Odin Reyes Vallejo, Ashok Adhikari, P. 
J. Sebastian, Enrique Lima 
 
Abstract 
The adsorption behavior of malachite green dye was 
investigated using orange-peel-derived carbon (OP carbon) 
and commercial graphite. X-ray diffraction revealed that the 
OP carbon exhibited a predominantly amorphous and 
structurally disordered carbon framework compared with 
the highly crystalline graphite structure. Adsorption 
experiments demonstrated superior removal efficiency for 
the OP carbon, reaching approximately 92.33%. While 
intraparticle diffusion study showed a multi-stage adsorption 
process comprising rapid surface adsorption followed by 
diffusion-controlled transport, the pseudo-second-order 
model successfully explained the adsorption kinetics. The OP 
carbon's improved adsorption ability was ascribed to its 
increasingly accessible adsorption settings and 
heterogeneous carbon structure. The findings show that 
carbon produced from orange peels has the potential to be 
a sustainable adsorbent for treating wastewater 
contaminated with dyes. 
 
Paper ID: 128 
Development of Sustainable Design on Manufacturing 
Nanostructured Metal Oxide Materials 
Ashok Adhikari, Francisco J. Cano, Mauricio Ortega-López, 
Odin Reyes-Vallejo, Jorge Evaristo Conde Diaz, Enrique 
Camarillo-García, Jacobo Martínez-Reyes 
 
Abstract 
Nowadays, nanotechnology is an emerging science due to 
their special characteristics of nanomaterials and their 
technological advancement in daily life. Metal oxide-based 
nanomaterials contain revolutionary benefits like specific 
physicochemical properties, high surface area, superior 
reactivity, customizable morphology, high stability, etc., 
driving major advancements in diverse fields. In this research 
work, structural, morphological and textural properties of 
four different metal oxides (i.e., TiO2, V2O5, MoO3, and 
WO3) are analyzed by XRD, SEM, TEM and BET studies, 
respectively. The best synthesis conditions of nanosized 
particles of these metal oxides using a mechanical milling 
technique are highlighted here. After 10 h of milling time, the 
particle size and pore size of four metal oxides are reduced 
to the nanoscale, and the surface area is improved to higher 
values. These characteristics of milled samples confirm the 
formation of nanostructured materials after the milling 
process. 
 
Paper ID: 130 
Photocatalytic degradation of methylene blue using zinc 
oxide (ZnO) films prepared from a milling zinc precursor 

Luz Balcazar Villatoro, D. Mateus Torres-Herrera, G. B. 
Barron, Heberto Gomez-Pozos, M de la L. Olvera 
 
Abstract 
Zinc oxide (ZnO) thin films were deposited using the 
ultrasonic chemical spray method from zinc acetate as 
precursor. The deposited films were used for the 
degradation of methylene blue (MB) under UV irradiation. 
The resulting samples were characterized using X-ray 
diffraction (XRD), scanning electron microscopy (SEM), and 
UV-VIS spectroscopy. We investigated the influence of 
preparation conditions, such as milling time of the precursor 
on dye degradation using an 8:1 ball-to-powder ratio and a 
constant speed of 500 RPM. The deposition temperature of 
the thin films was 450 °C. The sample with one hour of 
effective milling (ZnO-1) exhibited a 100% MB removal rate 
within five hours under irradiation. Pseudo-first-order 
kinetics were observed for the degradation of this dye. 
Photocatalysts with ground precursors can effectively 
degrade dyes such as MB. Therefore, these economical, 
environmentally friendly photocatalysts can be used to treat 
wastewater contaminated with synthetic dyes. 
 
Paper ID: 149 
Tuning Electronic Coupling in Few-Layer Regime MoS2 via 
Organic Molecular Intercalation 
Arely Cano, Brenda Hernández-Rodríguez, Hugo Martinez-
Gutierrez 
 
Abstract 
2D-based Field-Effect Transistors (FETs) are excellent choices 
for driving high currents while minimizing electrostatic 
losses, owing to their electronic properties and atomic-scale 
dimensions. Among transition metal dichalcogenides 
(TMDCs), monolayer MoS2 exhibits intrinsic electronic 
behaviors like direct bandgap and strong spin-valley coupling 
that are either absent or qualitatively different in a few-layer 
regime and bulk counterparts. In this work, we present 
proof-of-concept results obtained for a few-layer (≈ 5 layers) 
MoS2 system intercalated with a small organic molecule 
(C4H4N2). The intercalated few-layer system enables 
controlled modification of interlayer distance and hence the 
electronic coupling and optical response, providing a 
materials-driven route to optimize transport characteristics 
in 2D-based FET architectures. 
 
Paper ID: 155 
Influence of ethylene glycol as a binding agent in TiO2/g-
C3N5 films for the photocatalytic degradation of 
levonorgestrel 
Ximena Trujano, Pamela Trejo, Andrea Varela, Venkata 
Karthik, Srinivas Godavarthi 
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Abstract 
Levonorgestrel (LNG) is a widely used contraceptive drug 
detected in water bodies as an emerging contaminant with 
endocrine-disrupting activity. Its high chemical stability and 
low biodegradability limit its removal by conventional 
treatments, motivating the search for alternatives such as 
heterogeneous photocatalysis. In this work, TiO2/g-C3N5 
ratios (1:0.5, 1:1, and 1:2) were evaluated for the 
degradation of a 60 ppm levonorgestrel solution under UV-C 
irradiation.  The photocatalytic performance showed 
significant degradation efficiencies for all films. The 1:0.5 film 
achieved the highest degradation (42.61%, 67.63%, and 
77.28% at 30 min, 1h, and 2 h), followed by the 1:2 (38.78%, 
73.39%, 75.32%) and 1:1 (25.27%, 66.91%, 73.32%) films. 
These results show that the incorporation of g-C3N5 into 
TiO2 films enhances levonorgestrel degradation and 
highlights the importance of composition optimization in the 
design of immobilized photocatalytic materials for emerging 
contaminant removal. 
 
Paper ID: 163 
Nanostructured ZnO+TiO₂ heterostructures for methylene 
blue photodegradation 
Jacobo Martínez Reyes, Laura Patricia Zárate Mendoza, 
María de la Luz Olvera Amador 
 
Abstract 
The development of efficient photocatalytic materials 
remains crucial for addressing water pollution from organic 
dyes. We present the fabrication, characterization, and 
photocatalytic performance of sol-gel centrifugation 
coatings of thin films of ZnO, TiO₂ , and ZnO+TiO₂ 
(heterostructures) deposited on soda-lime glass substrates. 
X-ray diffraction confirms the coexistence of the TiO₂ 
(anatase) and ZnO (wurtzite) phases, and the 10-layer 
heterostructure exhibits optimal crystallinity and structural 
order. Optical absorbances obtained by UV-Vis spectroscopy 
demonstrated that the pure ZnO and TiO₂ films showed 
methylene blue degradation under irradiation, ranging from 
94% to 99%, while the 10-layer ZnO+TiO₂ sample exhibited 
lower photocatalytic performance. The systematic 
improvement from 2 to 10 layers indicates that thickness and 
roughness influence the catalytic properties of these 
materials. These findings establish a scalable pathway for the 
design of high-efficiency photocatalytic coatings with 
adjustable layer architectures for environmental 
remediation applications. 
 
 

Power Electronics (POW) 
 
Paper ID: 39 

Continuous-Time MPC Strategy for Sinusoidal Voltage 
Regulation in a Single-Phase PWM-CSC 
Angélica Mercedes Nivia-Vargas, Oscar Montoya Giraldo, 
Jesús C. Hernández 
 
Abstract 
This paper presents an analytical continuous-control-set 
model predictive control (CCS-MPC) formulation for 
sinusoidal voltage regulation in a single-phase PWM current-
source converter (PWM-CSC). The proposed approach 
employs a one-step predictive model derived from the 
converter dynamics using a forward Euler discretization. A 
quadratic cost function is formulated to simultaneously 
minimize voltage tracking error, current regulation error, 
and control effort. By exploiting the affine dependence of 
the predicted states with respect to the modulation index, 
the optimization problem is reduced to a convex quadratic 
expression with a closed-form analytical solution, thereby 
avoiding iterative optimization procedures and reducing 
computational burden. The effectiveness of the proposed 
controller is validated through simulations implemented in 
PSIM v9.0 under steady-state and variable load conditions. 
The obtained results demonstrate accurate sinusoidal 
voltage tracking, adequate current regulation, and low 
harmonic distortion, achieving a voltage THD below 0.5%. 
These results confirm the suitability of the proposed 
continuous MPC strategy for single-phase PWM-CSC 
applications in standalone and microgrid environments. 
 
Paper ID: 50 
Maximizing Existing Energy Infrastructure through Wind–
Solar Hybridization: Metrics and Evidence from Uruguay 
Franciele Weschenfelder, Priscila Silveira Ebert, Jesús 
Hernández 
 
Abstract 
The hybridization of existing wind farms with photovoltaic 
(PV) systems has emerged as a cost-effective strategy to 
improve renewable energy integration, optimize grid 
infrastructure, and reduce generation variability. This paper 
proposes a comprehensive framework of metrics for 
evaluating wind–solar hybridization, with a focus on 
energetic performance. Key indicators include correlation 
coefficient, capacity factor, curtailment analysis, and grid 
utilization rate. The methodology is applied to a case study 
in Uruguay, a country with high wind energy penetration and 
increasing solar potential. Using time-series data of wind 
speed and solar irradiance, the study assesses the degree of 
temporal complementarity between resources, which is 
critical for smoothing generation profiles and improving 
dispatchability. Results indicate that hybridization can 
increase the effective capacity factor, reduce variability, and 
improve the utilization of existing transmission 
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infrastructure. Additionally, optimized PV capacity sizing 
enables higher energy yields without exceeding grid 
constraints. 
 
Paper ID: 52 
PHIL-Based Experimental Validation of a Bidirectional Back-
to-Back Interlink Converter for AC Grid Interconnection 
Adriana Luna Hernández, Nelson L. Díaz A., Nelson 
Castañeda-Arias 
 
Abstract 
Power-Hardware-in-the-Loop (PHIL) platforms have 
emerged as powerful tools for the analysis, validation, and 
education of modern power systems dominated by power 
electronic converters. In particular, the integration of AC 
systems with different characteristics—such as voltage 
amplitude, frequency, and phase—requires advanced 
interfacing solutions. Among these, back-to-back (BTB) 
interlink converters based on a bidirectional AC–DC–AC 
conversion stage have gained increasing attention due to 
their capability to enable controlled power exchange while 
decoupling synchronization between interconnected grids. 
This paper presents the configuration, implementation, and 
experimental validation of a PHIL-based platform for the 
emulation of a bidirectional back to-back interlink converter 
between two AC grids. The control architecture is 
implemented on a real-time simulation platform, enabling 
closed-loop interaction between digital controllers and 
physical hardware. The experimental setup includes galvanic 
isolation through coupling transformers and allows flexible 
reconfiguration to emulate different grid conditions, 
including single-phase and three-phase systems. Overall, the 
proposed PHIL platform provides a reliable and flexible 
environment for the experimental evaluation of back-to-
back interlink converters, contributing to research in 
microgrid integration and interoperative operation, power 
flow control, and advanced converter-based grid integration. 
 
Paper ID: 68 
PI-PBC Control of a PWM-CSC Supplying a CPL with dq-
Frame Dynamic Assessment 
Angélica Mercedes Nivia-Vargas, Oscar Montoya Giraldo, 
Walter Julián Gil-González 
 
Abstract 
 
This paper presents the design and dynamic assessment of a 
proportional-integral passivity-based controller (PI-PBC) for 
a single-phase PWM current-source converter (CSC) 
supplying a constant power load (CPL). The converter is 
modeled as an averaged nonlinear system and cast into the 
port-Hamiltonian framework. The proposed PI-PBC achieves 
sinusoidal voltage regulation with closed-loop stability 

despite the CPL's destabilizing effects. A synchronous 
reference frame analysis using a Second-Order Generalized 
Integrator (SOGI) extracts d-q components to evaluate active 
and reactive power. Simulation results demonstrate 
accurate voltage tracking with a settling time of 
approximately 27 ms, stable current regulation, delivery of 
the prescribed 450 W active power, and near-zero reactive 
power under CPL operation. The d-q analysis further 
confirms that the converter supplies the required active 
power while maintaining near-zero reactive power and 
approximately unity power factor under CPL conditions. 
 
Paper ID: 70 
Power Unbalance Mitigation at a Generating Station 
Jose Hermilo Ceron Guerrero 
 
Abstract 
This paper proposes the EMTP-RV simulation of a power 
electronic compensator in order to reduce the current 
unbalance at a power plant. A four-leg converter is 
connected via a transformer to a bus where two synchronous 
generators are connected in parallel. Instantaneous p-q 
theory was employed to determine the reference currents to 
reduce the unbalance seen by the power generators. The 
asymmetrical currents observed at the synchronous 
machines originated by local unbalanced loads and the 
operation of a regional rail system. 
 
Paper ID: 99 
Power control in a three-phase inverter using a PI controller 
designed through the pole-zero cancellation method 
Cristian Barragan, Carlos Andres Rey, Nelson Leonardo Diaz, 
Jose Guarnizo 
 
Abstract 
This paper presents the design of a PI-based current control 
loop for a three-phase inverter operating as a gridfollowing 
unit interconnected to an AC power grid, using the pole-zero 
cancellation method. The pole-zero cancellation method 
seeks to eliminate marginal poles that cause a slow response, 
which significantly improves the speed and transient time 
dynamics of the open-loop system. The effects of varying the 
magnitude of the gains as a tuning method while maintaining 
the pole cancellation effect are also examined. The results 
show an improvement in the settling time and maximum 
overshoot for both the active power and the three-phase 
current of the system when the tuned controller is used. At 
the same time, the measurement of the total harmonic 
distortion (THD) and the steady-state error observed in the 
MATLAB/Simulink simulation environment is presented. 
 
Paper ID: 164 
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FCS Model-Free Predictive Control of a SP-CHB 5-Level 
Inverter as Shunt Active Power Filter Based on Extended 
State Observer Using Ultralocal Model 
Roberto Morales-Caporal, Andrés. A. Valdez-Fernández 
 
Abstract 
Single-phase cascaded H-bridge (SP-CHB) multilevel 
inverters controlled with the finite-control-set model 
predictive control (FCS-MPC) can be used as shunt active 
power filters to improve power quality; however, the FCS-
MPC scheme is highly dependent on system parameters. 
That is, when there is a mismatch between the actual 
parameters and those set in the algorithm, the performance 
of the control system deteriorates significantly. To address 
this issue, this paper introduces an FCS model-free predictive 
control (FCS-MFPC) that uses a discretetime Extended State 
Observer (ESO) based on an Ultralocal Model. The discrete 
ESO was designed to guarantee parametric robustness and 
system stability. For this, the parameterdependent 
components in the control system were equivalently treated 
as the lumped disturbance parameter, achieving an accurate 
prediction of the compesation current. The proposed 
FCSMFPC scheme was verified through comprehensive 
simulations in MATLAB/Simulink. The simulation results 
verify that the proposed algorithm not only maintains robust 
operation during parameter mismatches, but also effectively 
mitigates harmonic distortions to improve power quality. 
 
 

Solid-state materials, Electron Devices 
and Integrated Circuits (SSM) 
 
Paper ID: 5 
Memristive In-Memory Computing Circuit for Solving 
Assignment Problems 
Oliverio Arellano Cardenas, Felipe Gómez-Castañeda, Luis 
Martín Flores-Nava, Luis Elias Salgado-Solano, Carlos Alberto 
Hernández-Gutiérrez, Gerardo Marcos Tornez Xavier 
 
Abstract 
This paper presents an analog circuit in CMOS technology, 
which along with memristive devices solves assignment 
problems. This circuit uses a competitive cell from the classic 
neural hardware, that communicates laterally with 
neighboring cells via a single connection wire. This leads to a 
reduced integration area, following also the concept of In-
Memory Computing in terms of computing efficiency and 
energy consumption. The processing time of this analog 
system is determined by the transient response of the 
competitive cell, which is less than 300 ns. A set of 
assignment problems, which have efficacy matrices with 
dimensions 4 × 4 and 8 × 8, are solved via PSpice simulations 

to prove the parallel computing capability of this memristive 
circuit. 
 
Paper ID: 29 
Hardware Realization of Unsupervised Learning in SNNs 
Using RFET Technology 
Raj Sharma, Ethan Gardner 
 
Abstract 
Spiking Neural Networks (SNNs) provide a brain-inspired 
computing paradigm for event-driven information 
processing. A key feature of SNNs is their ability to support 
local and unsupervised learning through Spike-Timing-
Dependent Plasticity (STDP), where synaptic weights are 
updated according to the relative timing between pre- and 
post-synaptic spikes. However, hardware realization of STDP 
in conventional transistor-level circuits often requires 
dedicated timing, pulse-shaping, and storage components, 
which increases the implementation complexity of synaptic 
learning units. In this work, we explore Reconfigurable Field-
Effect Transistor (RFET) technology for implementing an 
STDP-based learning neuron in analog SNN hardware. By 
exploiting the reconfigurable polarity and multi-gate control 
of RFETs, the proposed design maps spike-timing 
interactions into synaptic conductance modulation. A full-
analog SPICE simulation framework is developed to validate 
the RFET-based STDP unit and its integration with Leaky-
Integrate-and-Fire (LIF) neurons and a Winner-Take-All 
(WTA) learning layer. Simulation results show that the 
proposed RFET-based unit can reproduce potentiation and 
depression trends consistent with STDP and can support 
online unsupervised conductance adaptation on compressed 
MNIST spike patterns. These results demonstrate the 
functional feasibility of RFET-based device-circuit co-design 
for neuromorphic learning circuits. 
 
Paper ID: 64 
Impact of PFN thickness on Efficiency in Double ETL Organic 
Solar Cells 
Jesus Solis, José Santos, Arturo Velazco, Latha Marasamy, 
Ma. Concepción Arenas, Francisco de Moure 
 
Abstract 
This study examines the effect of PFN thickness control on 
inverted organic solar cells (OSCs) with and without double 
electron transport layers (DETL). Devices were fabricated 
with FTO/PFN/P3HT:PC61BM/MoO₃/Ag and 
FTO/TiO₂/PFN/P3HT:PC61BM/MoO₃/Ag architectures, with 
varying PFN thickness. Single-PFN devices exhibited 
pronounced sensitivity, as efficiency dropped sharply when 
the spin-coating speed exceeded 1300 RPM. DETL devices 
exhibited greater robustness, maintaining stable Voc and FF 
across a wide range. The highest efficiency (4.68%) occurred 
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at 3500 RPM, while reproducibility was maximized at 1500 
RPM. The results confirm that controlling PFN thickness is a 
decisive strategy for enhancing efficiency and scalability in 
organic solar cells. 
 
Paper ID: 88 
A Reproducible, Sign-Off–Oriented RTL-to-GDSII Flow for 
Manufacturable Open-Source ASICs in the SkyWater 130 
nm Process 
Oliverio Arellano Cardenas, Carlos A. Hernández-Gutiérrez, 
Luis Martín Flores-Nava, Oscar Urbina-Burguete, Cesar A. 
Otamendi-Velázquez, Javier Ardila-Ochoa 
 
Abstract 
This work presents an open-source RTL-to-GDSII 
methodology for fabrication-ready ASICs in the SkyWater 
130 nm process. The flow integrates SDC-driven constraints, 
cloud-based RTL simulation, UVM verification, FPGA timing 
validation, and OpenLane physical implementation with RC-
extracted multicorner static timing analysis (MCSTA). The 
methodology was validated using a pipelined IEEE-754 
floating-point multiplier and a single-cycle RISC-V processor 
running at 30 ns, 20 ns, and 15 ns clock periods. Results show 
stable area, controlled routing metrics, and positive 
setup/hold margins at 30 ns and 20 ns across fast, slow, and 
nominal PVT corners. At 15 ns, setup violations define the 
timing limit while hold robustness is preserved. The 
increases of Dynamic power with frequency, and IR-drop 
becomes more significant under aggressive constraints were 
observed. All flows passed DRC/LVS with a minimization of 
antenna faults. These results demonstrate that well-defined 
constraints and corner-aware validation enable reproducible 
and manufacturable ASIC layouts using open-source RTL-to-
GDSII flows. 
 
Paper ID: 105 
Numerical Evaluation of Lambert-W Approximation 
Strategies for Verilog-A Compact Modeling of 2D FETs 
Yoanlys Hernandez Barrios, Ariel Fernandez Pirez, Salvador 
Ivan Garduño Vértiz, José Guadalupe Sánchez López 
 
Abstract 
This work investigates the numerical accuracy of Lambert-W 
evaluation strategies used in Verilog-A compact models for 
2D FETs. A numerically robust Lambert-W implementation 
based on region-adaptive initialization and high-order Halley 
refinement is proposed as a reference solution in Open-
VAF/ngspice. Reduced-order Halley variants employing 
fewer refinement iterations are compared in terms of 
transfer/output current deviation, root-mean-square error 
(RMSE), and mean relative error (MRE). The obtained results 
demonstrate that low-order Halley approximations 
progressively degrade current prediction accuracy, 

particularly under high-bias operating conditions, whereas 
higher-order implementations closely reproduce the 
reference solution. The presented analysis provides practical 
guidelines for selecting suitable Lambert-W numerical 
approximations in SPICE-compatible compact-model 
implementations. 
 
Paper ID: 108 
Daytime Energy Performance Diagnostic of a Photovoltaic 
System 
Yasuhiro Matsumoto, Arturo Méndez, Aldo Díaz, Ramón 
Peña, René Asomoza 
 
Abstract 
The performance ratio (PR) is a metric that compares the 
actual output power of a photovoltaic system (PVS) with the 
theoretically expected output power under standard test 
conditions. The performance ratio considers several factors 
that affect energy generation, such as system design, 
component quality, installation practices, and 
environmental conditions. A high-performance ratio 
indicates a properly functioning system, whereas a low 
performance ratio suggests inefficiencies or issues affecting 
energy production. Regarding environmental factors, 
photovoltaic modules (PVMs) operate at temperatures 
above ambient due to solar radiation. This increase in PVM 
temperature significantly affects their PR. This work analyzes 
how PVM temperature affects performance over the course 
of the day, using 5-minute intervals. Different PR behaviors 
for various days in 2022 are presented. Through this analysis, 
it is possible to interpret how electrical power production 
varies throughout the day, week, and month. The influence 
of temperature on PVMs is consistent: the negative 
temperature coefficient is reflected in power generation. 
 
Paper ID: 120 
Spiking Convolutional Neural Network for Hand Movement 
Classification Using sEMG and Kinematic Data 
Luis Elias Salgado Solano, Felipe Gómez Castañeda 
 
Abstract 
Gesture recognition using surface Electromyography (sEMG) 
data is an emerging field of study that can help enable 
reliable human-machine interaction, with applications in the 
development of advanced prostheses. Despite Machine 
Learning and Deep Learning approaches show promising 
outcomes in classification of sEMG signals, most efforts still 
focus on feature extraction and data preprocessing; 
furthermore, the models involved bear complex 
architectures that require advanced preprocessing 
techniques, while their implementation on portable devices 
can be challenging. Spiking Neural Networks (SNNs) offer a 
biologically inspired computational paradigm. Its event-
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driven nature makes it suitable for processing temporal data; 
moreover, its implementation at the edge using certain 
hardware platforms, such as Loihi requires a low energy 
budget. This paper proposes a Spiking Convolutional Neural 
Network (SCNN) for the classification of 12 gestures using 
the NinaPro DB5 Dataset, where the sEMG signals were 
upsampled by linear interpolation and encoded using delta 
algorithm. The performance achieved yields 96% and 80.55% 
for training and test accuracy, respectively, and the inference 
time accomplished is 5.51s. 
 
 
 
 
. 
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