
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP19CHK-POD 
978-1-7281-3186-3 

2019 IEEE CHILEAN Conference 
on Electrical, Electronics 
Engineering, Information and 
Communication Technologies 
(CHILECON 2019) 
 
 

Valparaiso, Chile 
13-27 November 2019 

Pages 1-609 

1/2 



 

 

 

 
 
 
 
Copyright © 2019 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

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

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

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

 

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

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

reserved.   

 

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

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

appear in this print version.  
 

 

IEEE Catalog Number:   CFP19CHK-POD 

ISBN (Print-On-Demand):  978-1-7281-3186-3 

ISBN (Online):   978-1-7281-3185-6 

 

 

           

 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



TABLE OF CONTENTS 
 
 
 

PREDICTIVE VOLTAGE CONTROL OF THE DIRECT MATRIX CONVERTER APPLIED TO 
GRID CURRENT INJECTION ........................................................................................................................................... 1 

S. Toledo ; M. Rivera ; T. Dragicevic ; D. Caballero ; P. Wheeler ; R. Gregor 
 

MODEL PREDICTIVE CONTROL IN THREE-PHASE INVERTERS ......................................................................... 6 
Ricardo Enrique Pérez-Guzmán ; Marco Rivera ; Nicolás Vicencio ; Patrick W. Wheeler 

 

PREDICTIVE CONTROL STRATEGIES IN POWER CONVERTERS ..................................................................... 12 
Ricardo Enrique Pérez-Guzmán ; Marco Rivera ; Patrick W. Wheeler 

 

BEHAVIOR OF THE REFERENCES CITED BY THE COLOMBIAN ENGINEERING 
SCIENTIFIC JOURNALS .................................................................................................................................................. 18 

Juan S. González-Sanabria ; Carlos A. Goméz-Pradilla ; Diego A. Burgos-Pineda ; Alexander Castro-Romero 
 

EFFECTS OF VISUAL AND TEXT-BASED FORUM GRAPHICAL INTERFACES ON 
PARTICIPANTS’ SITUATION AWARENESS ............................................................................................................... 28 

Edmundo P. Leiva-Lobos ; Héctor R. Ponce ; Felipe A. Morales 
 

COMPUTER-AIDED ELECTROMAGNETIC ANALYSIS OF A MULTI-WINDING 
TRANSFORMER FOR SST APPLICATIONS ................................................................................................................ 34 

Richard Quevedo ; Alberto Sánchez 
 

IMPLEMENTATION OF PREDICTIVE CONTROL IN A THREE-PHASE NEUTRAL POINT 
CLAMPED INVERTER ..................................................................................................................................................... 39 

Ricardo Enrique Pérez-Guzmán ; Felipe Herrera ; Marco Rivera ; José Riveros ; Patrick W. Wheeler 
 

WIRELESS SYSTEM FOR THE CONTROL AND REAL TIME MONITORING OF 
AGRICULTURAL AREAS OF ARENILLAS CANTON IN ECUADOR ..................................................................... 45 

Pablo Chacho ; Juan Maza ; Daniel Icaza ; Pablo Arias ; Jair Diaz ; Xavier Amón ; Nixon Sumba ; Danilo 

Pallmay ; Christian Coyago ; Pablo Rivera 
 

TELECOMMUNICATION SYSTEM FOR THE MONITORING OF TOURIST HOTELS TYPE 
AIRPLANE AND HERITAGE MONUMENTS SUPPLIED BY SOLAR ENERGY. ................................................... 53 

Daniel Icaza ; Pablo Chacho ; Diego Ramirez ; Julio Peñaloza ; Héctor Mejía ; Santiago Romero 
 

ENERGY MANAGEMENT WEB PORTAL PROTOTYPE (PGEN) FOR PUBLIC INSTITUTIONS ..................... 61 
R. N. Rodrigues ; L. S. B. Pereira ; Massuyama E G. A. 

 

ALGORITHM FOR VOLUMETRIC PROJECTION IN POSTGRESQL AND ORACLE DBMS ............................ 67 
Omar A. Sepúlveda-Cordón ; Jhon A. Vega-Martínez ; Juan S. González-Sanabria 

 

ON THE 3D FINITE ELEMENT MODELING OF THE FINGERTIP COMPRESSION DURING 
THE USE OF TOUCH SCREENS ..................................................................................................................................... 72 

Malena Loza ; Diego S. Benítez 
 

ON THE USE OF THE EMOTIV CORTEX API TO CONTROL A ROBOTIC ARM USING RAW 
EEG SIGNALS ACQUIRED FROM THE EMOTIV INSIGHT NEUROHEADSET .................................................. 77 

Ivan N. Zamora ; Diego S. Benítez ; Manuel S. Navarro 
 

SPANISH SYLLABLES RECOGNITION BY WAVELET AND CROSS COVARIANCE ........................................ 83 
Enrique San Juan ; Ali Dehghan Firoozabadi ; Pablo Adasme ; Ismael Soto ; Lucio Cañete 

 

A SURVEY ON MUTATION TESTING APPROACHES .............................................................................................. 89 
Karam Al Kontar ; Joumana Naji ; Freddy Demiane ; Salma Sobeh ; Ramzi Haraty 

 

VOLTAGE STABILITY IN RADIAL DISTRIBUTION NETWORKS ........................................................................ 96 
Ricardo Alonso ; Guillermo Alonso ; Alcides Chávez 

 

INTEGER PROGRAMMING MODELS FOR WIRELESS NETWORKS WITH STAR BACKBONE 
TOPOLOGY ...................................................................................................................................................................... 101 

Pablo Adasme ; Enrique San Juan ; Ismael Soto ; Ali Dehghan Firoozabadi 
 

AN ANALYTICAL APPROACH TO THE ENVIRONMENTAL/ECONOMIC DISPATCH 
PROBLEM ......................................................................................................................................................................... 107 

Adrian Carrillo-Galvez ; Fabián Flores-Bazán ; Enrique López Parra 
 

BUILDING MACHINE LEARNING MODELS FOR LONG-PERIOD AND VOLCANO-
TECTONIC EVENT CLASSIFICATION ...................................................................................................................... 112 

Pablo Venegas ; Noel Pèrez ; Diego S. Benítez ; Román Lara-Cueva ; Mario Ruiz 
 

ERRORS IN THE MEASUREMENT SYSTEMS WITH THE INCLUSION OF SINGLE-PHASE 
LOADS AT 220V IN THREE-PHASE DISTRIBUTION NETWORKS ...................................................................... 118 

M. A. Toledo ; C. M. Álvarez ; D. X. Morales ; C. E. Arias 
 

INDUSTRY 4.0 EMBEDDED SYSTEMS NETWORK ................................................................................................. 125 
Joselyne Andramuño ; Nino Vega ; Pablo Parra 

 



ON THE DESIGN OF SINGLE AND DUAL BAND WILKINSON POWER DIVIDERS FOR C-
BAND APPLICATIONS USING MICROSTRIP TECHNOLOGY ............................................................................. 131 

Gabriel Salazar ; Rául Haro-Báez ; Diego S. Benítez 
 

ANALYSIS OF ENERGETIC EFFICIENCY IN ROUTING PROTOCOLS AND SUSTAINING 
QUALITY SERVICE APPLIED TO A WIRELESS SENSOR NETWORK ............................................................... 136 

Jorge D. Álvarez V. ; Darwin L. Aguilar S. ; R. Paola León P. ; Sergio F. Carranza G. 
 

ALL-OPTICAL ROUTERS MODELED THROUGH THE MATRIX METHOD WITH NVIDIA 
CUDA DEVELOPMENT FRAMEWORK ..................................................................................................................... 142 

David Zabala-Blanco ; Cesar Augusto Azurdia-Meza ; Ali Dehghan Firoozabadi ; Pablo Palacios Játiva 
 

ON THE EFFECTS OF FEATURE SELECTION IN ATRIAL FIBRILLATION DETECTION ............................ 148 
Sam Jeong ; Paula Bezerra Rocha Garcia ; Cinthia Itiki 

 

COST-BENEFIT ANALYSIS OF SMALL DISTRIBUTED GENERATION IN THE NATIONAL 
ELECTRIC SYSTEM ....................................................................................................................................................... 154 

Erick Sierra ; Carlos Benavides ; Marcelo Matus 
 

ON THE ANALYSIS OF STRONG EARTHQUAKE SEISMIC SIGNALS USING VARIATIONAL-
MODE DECOMPOSITION ............................................................................................................................................. 160 

Francisco Granda ; Diego S. Benítez ; Fabricio Yépez 
 

FAULT LOCATION USING WAVELET TRANSFORM AND INDEPENDENT COMPONENT 
ANALYSIS ......................................................................................................................................................................... 166 

Guilherme T. Alencar ; Ricardo C. Santos ; Aline O. Neves 
 

DETERMINATION OF A COMPUTATIONAL PARAMETER OF QUANTITATIVE 
PRODUCTION OF CROPS IN HYDROPONIC GREENHOUSES THROUGH DIGITAL IMAGE 
PROCESSING ................................................................................................................................................................... 173 

Diego Palacios ; Derlis Gregor ; Mario Arzamendia ; Kevin Cikel ; Maira Santacruz 
 

STUDY AND IMPLEMENTATION OF AN AUTONOMOUS NAVIGATION ALGORITHM FOR A 
SCALE ELECTRIC CAR ................................................................................................................................................. 180 

Micaela Jara ; Ariel Guerrero ; Mario Arzamendia 
 

ANALYSIS OF COMPLEX NETWORKS IN OPTIMIZATION ALGORITHMS .................................................... 187 
Joshua Triana ; Alexander Redondo ; Victor Bucheli 

 

SERIES-RESONANT DC–DC CONVERTER FOR SOLAR PHOTOVOLTAIC NON ISOLATED 
APPLICATIONS ............................................................................................................................................................... 194 

James Arredondo ; Damian Sal Y Rosas 
 

DYNAMIC BEHAVIOR ANALYSIS OF THE THREE-PHASE SELF-EXCITED INDUCTION 
GENERATOR DURING ELECTRICITY GENERATION WITH VARIABLE ENERGY SOURCES .................. 200 

Mario G. Borja Borja ; Sergio Lescano ; Jaime E. Luyo 
 

A BRIEF SURVEY ON DEEP LEARNING BASED METHODS FOR LUNG CANCER 
CLASSIFICATION USING COMPUTERIZED TOMOGRAPHY SCANS ............................................................... 205 

Mario G. Borja Borja ; Roger Huauya ; Cristian Lazo 
 

THUNDERSTORM DAYS OVER CHILEAN TERRITORY BASED ON WWLLN DATA .................................... 210 
J. Montaña ; J. Ardila ; R. Schurch ; A. Angulo 

 

ANALYZING AND IMPROVING QUALITY OF SENSING IN WIRELESS SENSOR NETWORK .................... 215 
Edwin F. Palacios Meléndez ; Luis O. Philco Asqui ; Luis S. Córdova ; Tomas G. Bastidas Cabrera ; Miguel A. 

Franco Bayas 
 

DIFFERENTIATED BEHAVIOR OF VIDEO TRAFFIC IN IPV6 MULTICAST NETWORKS FOR 
IEEE 802.11AC WIRELESS CLIENTS .......................................................................................................................... 222 

Higinio Facchini ; Santiago Pérez ; Adríán Cárdenas ; Mauricio Muñoz ; Gabriel Quiroga Salomón 
 

DEVELOPMENT OF A COMPUTER PROGRAM FOR THE ANALYSIS OF ALTERNATIVES OF 
INSULATION COORDINATION IN HIGH-VOLTAGE SUBSTATIONS ................................................................ 228 

Ignacio Ligueros ; Johny Montaña ; Jorge Ardila ; Rodrigo Castro 
 

DEVELOPMENT OF A SIMULATOR FOR THE STUDY OF PATH PLANNING OF AN 
AUTONOMOUS SURFACE VEHICLE IN LAKE ENVIRONMENTS ...................................................................... 234 

Federico Peralta ; Mario Arzamendia ; Derlis Gregor ; Kevin Cikel ; Maira Santacruz ; Daniel Gutierrez Reina ; 

Sergio Toral 
 

WIND ENERGY DEVELOPMENT AND TECHNOLOGY IN THE WORLD: A BRIEF 
OVERVIEW ....................................................................................................................................................................... 240 

José Luis Elizondo ; Marco Rivera ; Patrick Wheeler 
 

MICROGRID POWER SHARING CONTROLLER BASED ON OFDM WITH QPSK AND 64 QAM ................. 245 
Ricardo Enrique Pérez-Guzmán ; Yamisleydi Salgueiro-Sicilia ; Marco Rivera ; Patrick W. Wheeler 

 

COST FOR DECORATIVE LIGHTING IN HOMES, CASE OF STUDY: SEASONAL LIGHTING .................... 251 
Jesús Martínez-Patiño ; José Merced Lozano-García ; Iván Abel Hernández-Robles ; Pablo Sánchez-Razo ; 

Francisco Fidel Macias-Aguilera 
 



AN IOT BASED SMART UTILITY POLE AND STREET LIGHTING SYSTEM .................................................... 255 
Tiago F. Vieira ; Davi B. Brito ; Márcio Ribeiro ; Ícaro Araújo 

 

DESIGN AND DEVELOPMENT OF A LIGHTNING COUNTER FOR METALLIC STRUCTURES 
TO REGISTER THE MAXIMUM VALUE OF THE LIGHTNING CURRENT. ...................................................... 260 

Fernando Estrada ; Johny Montaña ; Roger Schurch 
 

SENSOR FUSION TO ESTIMATE THE ORIENTATION OF A SCALE AUTONOMOUS 
VEHICLE USING THE KALMAN FILTER ................................................................................................................. 266 

Erid Pacheco ; Ariel Guerrero ; Mario Arzamendia 
 

VOLTAGE BALANCING OF 5 LEVEL MODULAR FLYING CAPACITOR CONVERTER WITH 
A CARRIER-BASED MODULATION SCHEME ......................................................................................................... 272 

Hugo Muñoz ; Apparao Dekka ; Ricardo Lizana 
 

PRESENT AND FUTURE OF THE CHILEAN ELECTRICAL GRID ...................................................................... 278 
Fabián Díaz ; Marco Rivera ; Héctor Chávez ; Patrick Wheeler 

 

EFFECT OF CONSTANT POWER LOAD MODELS ON THE STABILITY OF ISOLATED 
MICROGRIDS .................................................................................................................................................................. 284 

Bárbara Blanco-Contreras ; Javiera Meneses-Silva ; Patricio Mendoza-Araya ; Guillermo Jiménez-Estévez 
 

BER PERFORMANCE OF OFDM-BASED VISIBLE LIGHT COMMUNICATION SYSTEMS ........................... 290 
Pablo Palacios Játiva ; Cesar A. Azurdia-Meza ; Milton Román Cañizares ; David Zabala-Blanco ; Ismael Soto 

 

MODELING AND STABILITY ANALYSIS OF SALMON MORTALITY DUE TO MICROALGAE 
BLOOM USING LINEAR PARAMETER-VARYING STRUCTURE ........................................................................ 296 

Daniel E. Sánchez ; Jonathan M. Palma ; Rodolfo A. Lobo ; João F. C. A. Meyer ; Cecília F. Morais ; Alejandro 

Rojas-Palma ; Ricardo C. L. F. Oliveira 
 

DETERMINING FACTORS FOR GETTING GOOD GRADES IN ENGINEERING CAREERS. 
THE CASE OF A PUBLIC UNIVERSITY IN LIMA (PERU) ...................................................................................... 302 

Milton Gonzales-Macavilca ; Lizeth Nolberto-Quispe ; Ivan Iraola-Real 
 

SUPPORT THE REALISTIC MATHEMATICS AND ITS INFLUENCE IN THE 
MATHEMATICAL SELF-EFFICACY IN ASPIRANTS TO ENGINEERING ......................................................... 307 

Ivan Iraola-Real ; Milton Gonzales-Macavilca 
 

EXTENSION TOPOLOGIES FOR MODULAR MULTILEVEL SERIES/PARALLEL 
CONVERTER WITH SWITCHED-INDUCTOR ENERGY TRANSFER BETWEEN MODULES ........................ 312 

Nicolas Rebolledo ; Ricardo Lizana 
 

COMMUNICATION-BASED FAULT LOCATION, ISOLATION, AND SERVICE RESTORATION 
FOR MICROGRIDS ......................................................................................................................................................... 318 

Daniel Rivera ; José Ponce ; Claudio Carvallo ; Patricio Mendoza-Araya ; Guillermo Jiménez-Estévez 
 

INTEGRATION OF INDUSTRIAL POWER QUALITY ANALYZER AND OPEN SOURCE 
HARDWARE AND SOFTWARE SOLUTION FOR MICROGRIDS MONITORING ............................................. 324 

Hans Cabrera M. ; Britam Gómez A. ; Jorge Torres C. ; Anibal S. Morales ; Guillermo Ramírez A. 
 

MAXIMUM LIKELIHOOD IDENTIFICATION FOR LINEAR DYNAMIC SYSTEMS WITH 
FINITE GAUSSIAN MIXTURE NOISE DISTRIBUTION........................................................................................... 330 

Gustavo Bittner ; Rafael Orellana ; Rodrigo Carvajal ; Juan C. Agüero 
 

EMPIRICAL BAYES ESTIMATION UTILIZING FINITE GAUSSIAN MIXTURE MODELS ............................. 337 
Rafael Orellana ; Rodrigo Carvajal ; Juan C. Agüero 

 

IDENTIFICATION AND CONTROL OF AN EXPERIMENTAL ADAPTIVE OPTICS SETUP ........................... 343 
Nicolás Soto-Muñoz ; Constantijn Langedijk ; Pedro Escárate ; Rodrigo Carvajal ; Juan C. Agüero 

 

IDENTIFICATION OF CONTINUOUS-TIME DETERMINISTIC SYSTEM UTILIZING 
ORTHONORMAL BASIS FUNCTIONS AND SAMPLE DATA................................................................................. 349 

María Coronel ; Rodrigo Carvajal ; Juan C. Agüero 
 

MEASURING REGIONAL WAVE SPEED USING A LOW COST PORTABLE DEVICE .................................... 356 
Malena Loza ; Ashraf W Khir ; Alberto Sánchez 

 

AN ALTERNATIVE OPTIMIZATION APPROACH FOR MPC CONTROL OF PV PLANTS 
WITH ENERGY STORAGE ............................................................................................................................................ 362 

José Rojas ; Juan C. Agüero ; Rodrigo Carvajal ; César Silva 
 

LEVEL APPEARANCE OF SCHIZOPHRENIC FEATURES IN STUDENT OF THE 
ENGINEERING FACULTY OF TWO PRIVATE UNIVERSITIES OF PERU ......................................................... 368 

Ivan Iraola-Real ; Luzmila Liza-Neciosup ; Alexandra Zegarra-Soto ; Liliana Guerra-Pizango ; Allison Brenis-

García 
 

FAMILIAR FACTORS IN THE ACTIVATION OF SCHIZOPHRENIC SYMPTOMS: A STUDY IN 
A STUDENTS' ENGINEERING SAMPLE .................................................................................................................... 373 

Ivan Iraola-Real ; Luzmila Liza-Neciosup ; Alexandra Zegarra-Soto ; Liliana Guerra-Pizango 
 

NEGATIVE EFFECTS OF THE CONSUMPTION OF THE ENERGY DRINKS IN UNIVERSITY 
STUDENTS OF THE ENGINEER’S FACULTY OF PERU ......................................................................................... 377 

Ivan Iraola-Real ; Alexandra Zegarra-Soto ; L Iliana Guerra-Pizango ; Luzmila Liza-Neciosup 
 



RESIDUAL GENERATOR FOR MARKOVIAN JUMP LINEAR SYSTEMS........................................................... 381 
Leonardo De Paula Carvalho ; Jonathan M. Palma ; Oswaldo Luiz Do Valle Costa 

 

MICROGRID ENERGY MANAGEMENT SYSTEM OPTIMIZATION USING GAME THEORY ...................... 387 
Mayerli Montes-Parra ; Juan García-Hernández ; Juan Gordillo-Sierra ; Guillermo Jiménez-Estévez ; Particio 

Mendoza-Araya 
 

A NOVEL BAYESIAN FILTERING METHOD FOR SYSTEMS WITH QUANTIZED OUTPUT 
DATA .................................................................................................................................................................................. 394 

Ricardo Albornoz ; Rodrigo Carvajal ; Juan C. Agüero 
 

DEVELOPMENT AND IMPLEMENTATION OF A SURGICAL SCHEDULING SYSTEM AT THE 
DR. EDUARDO PEREIRA RAMÍREZ HOSPITAL ..................................................................................................... 401 

Sebastián Llano ; Viviana Silva ; Pablo Roncagliolo 
 

PRESUMPTIVE DETECTION OF CYBERBULLYING ON TWITTER THROUGH NATURAL 
LANGUAGE PROCESSING AND MACHINE LEARNING IN THE SPANISH LANGUAGE ............................... 407 

Gabriel A. León-Paredes ; Wilson F. Palomeque-León ; Pablo L. Gallegos-Segovia ; Paúl E. Vintimilla-Tapia ; 

Jack F. Bravo-Torres ; Liliana I. Barbosa-Santillán ; María M. Paredes-Pinos 
 

ECUADORIAN MASS  ON TWITTER DURING THE 30-S ....................................................................................... 414 
Cinthya M. Cevallos Ludeña ; Jack F. Bravo-Torres ; Paúl E. Vintimilla-Tapia ; Esteban F. Ordóñez-Morales ; 

Gabriel A. León-Paredes ; Pablo L. Gallegos-Segovia 
 

DEVELOPMENT AND CALIBRATION OF A LOW-COST DIDACTIC THERMAL PLANT .............................. 420 
Andressa M. Oliveira ; José C. Pinheiro Filho ; Glauber A. Braga ; Vasconcellos Eduardo M. M. ; Silva Luis F. V. 

; I. Araüjo ; Davi B. Brito 
 

PARAMETER ESTIMATION OVER WIRED NETWORKS WITH TIME-DELAY AND PACKET 
COLLISION ....................................................................................................................................................................... 424 

Felipe Arancibia ; Rodrigo Carvajal ; Juan C. Agüero 
 

EVALUATING THE IMPACT OF A V2G SCHEME ON THE DEMAND CURVE ................................................. 431 
Cristian David Bedoya Rodríguez ; Jose Alejandro Jimenez Segura ; Maria Camila Ceballos Ruiz ; Guillermo 

Andres Jimenez Estevez ; Patricio A. Mendoza Araya 
 

SEARCH BASED RISK REDUCTION SUPPORTING THE INTELLIGENT COMPONENTS 
SELECTION PROCESS ................................................................................................................................................... 437 

Pablo Valenzuela-Toledo ; Carlos Cares ; Mauricio Diéguez 
 

A REVIEW OF CURRENT METHODS FOR MOISTURE CONTENT MEASUREMENT .................................... 444 
Pedro Rotta ; Franco Abanto ; William Ipanaqué ; Gaby Ruiz ; Juan Soto ; José Manrique 

 

CLASSIFICATION OF EXOGENOUS ANOMALIES AND SELF-DIAGNOSIS IN AUTONOMOUS 
ROBOTS ............................................................................................................................................................................. 451 

Gustavo Schleyer ; Andrew Russell 
 

DETERMINATION OF MOISTURE CONTENT IN CONCRETE AGGREGATES USING 
MACHINE LEARNING ALGORITHMS AND HYPERSPECTRAL IMAGING ...................................................... 457 

Miguel Delgado ; Edson Effio ; Ney Farfán ; William Ipanaqué ; Juan Soto 
 

MULTI-OBJECTIVE EVOLUTIONARY ALGORITHMS ASSESSMENT FOR PUMP 
SCHEDULING PROBLEMS ........................................................................................................................................... 462 

Jimmy H. Gutiérrez-Bahamondes ; Yamisleydi Salgueiro ; Daniel Mora-Meliá ; Marco A. Alsina ; Sergio A. Silva-

Rubio ; Pedro L. Iglesias-Rey 
 

FLAG BASED ALL DIGITAL TIMING RECOVERY ................................................................................................. 468 
Daniel Cardenas ; Germán Arévalo 

 

IMPROVED SPEED CONTROL OF BLDC MOTOR USING LUO CONVERTER BY SLIDING 
MODE CONTROL ............................................................................................................................................................ 473 

R. Dhanasekar ; S. Ganesh Kumar ; M. Rivera 
 

STRATEGIES FOR THE INCORPORATION OF ENERGY SYSTEMS IN THE PUBLIC 
ADMINISTRATION ......................................................................................................................................................... 479 

F. Macías-Aguilera ; J. Martínez-Patiño ; F. Jurado Pérez ; P. Sánchez-Razo 
 

PRELIMINARY STUDY OF THE RELATION BETWEEN THE CONTENT OF CADMIUM AND 
THE HYPERSPECTRAL SIGNATURE OF ORGANIC COCOA BEANS ................................................................ 483 

K. Checa ; M. Gamarra ; J. Soto ; W. Ipanaqué ; G. La Rosa 
 

STATIC SYNCHRONOUS COMPENSATOR BASED ON THE MATRIX CONVERTER .................................... 490 
L. Ramon Merchan-Villalba ; José M. Lozano-García ; Alejandro Pizano-Martínez ; Xiomara González-Ramírez ; 

Hector J. Estrada-García ; Enrique A. Zamora-Cárdenas 
 

DESIGN OF DEVICE IOT PARAMETER COLLECTOR AT PHOTOVOLTAIC PANELS ................................. 496 
Rafael Álvarez ; César Echeverría ; Marvín Fortín ; Erick Blanco 

 

IMPLEMENTATION OF TWENTY SEVEN LEVEL AND FIFTY ONE LEVEL INVERTER 
USING CONSTANT VOLTAGE SOURCES ................................................................................................................. 502 

B. Ganesh ; N. Murugan ; M. Nallaswamy ; K. Rajkumar ; L. Vijayaraja ; S. Ganesh Kumar ; M. Rivera 
 



MODULAR SWITCHED CAPACITOR APPLICATION IN LOW CAPACITANCE STATIC 
COMPENSATOR .............................................................................................................................................................. 506 

Glen G. Farivar ; Hossein Dehghani Tafti ; Ezequiel Rodriguez ; Christopher D. Townsend ; Josep Pou 
 

STATE ESTIMATION FOR SAG MILLS UTILIZING A SIMPLIFIED MODEL WITH AN 
ALTERNATIVE MEASUREMENT ............................................................................................................................... 511 

Patricio Varas ; Rodrigo Carvajal ; Juan C. Agüero 
 

ADVANCED LEAD-ACID BATTERY MODELS FOR THE STATE-OF-CHARGE ESTIMATION 
IN AN ISOLATED MICROGRID ................................................................................................................................... 518 

T. Roje ; A. Navas ; M. Urrutia ; P. Mendoza-Araya ; G. Jiménez-Estévez 
 

PERFORMANCE EVALUATION OF AN ON-GRID PV INSTALLATION IN THE RURAL 
FOOTHILL OF CENTRAL CHILE – CASE STUDY ................................................................................................... 524 

C. Jorge Torres ; M. Hans Cabrera ; Anibal S. Morales ; A. Guillermo Ramírez 
 

ENERGY CONSUMPTION AND LUMINESCENCE ANALYSIS OF T8 FLUORESCENT LAMPS, 
LED-M AND LED-B USING DIALUX 3D ..................................................................................................................... 530 

Rodrigo Dos Passos ; Ana Sabrina Niño ; Luis Eduardo Palomino Bolívar 
 

METHODOLOGY FOR SHORT TERM FORECASTING FOR DEMAND PREDICTION AND 
RENEWABLE ENERGY IN ELECTRICAL DISTRIBUTION SYSTEMS ............................................................... 535 

Diego Altamirano Hernández ; Jorge Mendoza Baeza 
 

POLE PLACEMENT APPLIED TO DRIVE A TRUCK AND TRAILER IN BACKWARD. A 
DIDACTIC VIEW ............................................................................................................................................................. 542 

Carlos Muñoz ; María José Castilla ; Mario Fernandez-Fernández 
 

POWER SYSTEMS PERFORMANCE USING VOLTAGE STABILITY TOOLS ................................................... 549 
Liz Delgado ; Rodney Fariña ; Ricardo Alonso ; Antonio Zambroni De Souza 

 

COMPARISON OF MODELS AND TOOLS FOR THE PREDICTION OF TRACE METALS OF 
FARMING SOILS ............................................................................................................................................................. 554 

Claudia A. Durán ; María Carolina Parodi ; Felisa M. Córdova 
 

DESIGN CONSIDERATIONS OF A MONITORING SYSTEM OF A FARM FOR ENERGY 
EFFICIENCY PURPOSES ............................................................................................................................................... 560 

Karen Moposita ; Xavier Noboa-López ; Jean-Michel Clairand ; Marco Briceño-León ; Guillermo Escrivá-Escrivá 

; Antonio-Marco Pantaleo 
 

PROXY-BASED SLIDING MODE CONTROL ON A PNEUMATIC PLATFORM ................................................. 566 
Pablo J. Prieto ; Ernesto Rubio ; Eduardo Izaguirre 

 

SECURITY MECHANISM TO PROTECT THE PRIVACY AND SECURITY OF PATIENTS WHO 
HAVE CARDIOVASCULAR DISEASES (ECG) .......................................................................................................... 572 

Hector Kaschel ; Cristian Ahumada 
 

OPTIMAL LOCATION OF CAPACITOR BANKS BY IMPLEMENTING HEURISTIC METHODS 
IN DISTRIBUTION NETWORKS .................................................................................................................................. 579 

Cristhian Quezada ; Jaime Torres ; Flavio Quizhpi 
 

MODIFIED DQ TRANSFORM CONTROL FOR THREE SINGLE-PHASE INVERTERS UNDER 
UNBALANCED CONDITIONS. ...................................................................................................................................... 585 

Rodrigo Aliaga ; Diego Rojas ; Javier Muñoz ; Ariel Villalon 
 

DESIGN OF MICROSTRIP PATCH ANTENNA WITH QUARTER WAVE TRANSFORMER FOR 
ISM BAND ......................................................................................................................................................................... 591 

Cristian Ahumada ; Hector Kaschel ; Roman Osorio-Comparan ; Gastón Lefranc 
 

ENVIRONMENTAL PROBLEMS AND USE OF THE CLEAN PRODUCTION AGREEMENT FOR 
THEIR MITIGATION ...................................................................................................................................................... 597 

Martin Salazar ; Carolina Lagos ; Raül Carrasco ; Leonardo Banguera ; Claudia Durán ; Sebastián Guti´errez 
 

EQUIVALENCE BETWEEN FEEDBACK SYSTEMS WITH CORRELATED MULTIPLICATIVE 
NOISY CHANNELS AND WITH ADDITIVE NOISY CHANNELS ........................................................................... 603 

Jimmy Zamora ; Francisco Vargas ; Alejandro Maass 
 

VISION SYSTEM FOR A KUKA KR-5 INDUSTRIAL MANIPULATOR ................................................................. 610 
Román Osorio-Comparan ; Edgar De J. Vázquez ; Ismael Löpez-Juárez ; Mario Peña ; Roberto Tovar ; Cristian 

Ahumada ; Hector Kaschel ; Gastón Lefranc 
 

ARCHITECTURE OF A ROVER AND ITS NAVIGATION SYSTEM BASED ON ARTIFICIAL 
VISION ............................................................................................................................................................................... 617 

J. Carlos Mariscal-Gómez ; Román Osorio-Comparán ; César Serrano ; Kaori Becerril ; Ismael López-Juárez ; 

Miguel Bustamante ; Gastón Lefranc 
 

MODEL STRUCTURES FOR BATCH AND FED-BATCH ETHANOL FERMENTATIONS ................................ 624 
K. Serebrinsky ; B. Hirmas ; J. Munizaga ; F. Pedreros 

 

SWITCHED FRACTIONAL ORDER MODEL REFERENCE ADAPTIVE CONTROL FOR FIRST 
ORDER PLANTS .............................................................................................................................................................. 630 

Norelys Aguila-Camacho ; Javier Gallegos 
 



ANALYSIS AND EVALUATION OF RADIO MOBILE PROGRAM ON LINE OF SIGHT PATHS, 
WITH SRTM AND ASTER DTEDS AND ITS V11.6.6 / V9.1.6 VERSIONS .............................................................. 637 

Hector Kaschel ; Sergio Cordero ; Eduardo Costoya 
 

VIRTUAL INERTIA FROM DISTRIBUTED PV CONVERTERS ............................................................................. 643 
Victor Nunez ; Carlos Fuentes ; Augusto Lismayes ; Hector Chavez 

 

BESS FOR ENERGY ARBITRAGE AND ANCILLARY SERVICES: THE CASE OF CHILE .............................. 649 
Javiera Guajardo ; Hector Chavez ; Manuel Acevedo 

 

FCS – MPC AND FEEDBACK QUANTIZER APPLIED TO A MULTI-CELL AFE RECTIFIER ........................ 654 
Eduardo Espinosa ; Pedro Melin ; José Espinoza ; Carlos Baier ; Javier Muñoz ; Marco Rivera ; Galina Mirzaeva 

; Raúl Gregor 
 

ARTIFICIAL VISION IN EMBEDDED SYSTEM FOR RIGID PARTS RECOGNITION ...................................... 660 
Mario Peña-Cabrera ; L. Amezquita ; V. Lomas-Barrié ; R. Osorio ; I. López J ; Gastón Lefranc 

 

RESEARCH OF GAMIFICATION TECHNIQUES AND THEIR APPLICATION IN DIGITAL 
GAMES FOR OLDER ADULTS ..................................................................................................................................... 666 

Antonio Rienzo ; Claudio Cubillos 
 

DESIGN OF NETWORK INTRUSION DETECTION SYSTEMS WITH UNDER-SAMPLED 
DATASETS ........................................................................................................................................................................ 673 

Bruno Silva ; Manuel Silva Neto ; Paulo Cortez ; Danielo Gomes 
 

H2 GAIN-SCHEDULED DESIGN SUBJECT TO INEXACT MEASUREMENTS: PERFORMANCE 
COMPARISON OF TWO MODELS FOR ADDITIVE UNCERTAINTY .................................................................. 679 

Jonathan M. Palma ; Cecília F. Morais ; Ricardo C. L. F. Oliveira 
 

DEVELOPMENT OF A PHASOR MEASUREMENT UNIT PROTOTYPE APPLIED TO 
BRAZILIAN AND CHILEAN ELECTRICAL SYSTEMS ........................................................................................... 685 

R. N. Rodrigues ; L. S. B. Pereira ; G. A. Massuyama ; E I. Soto 
 

SIMULATION OF REVERSE ELECTRICAL TREES USING CELLULAR AUTOMATA ................................... 691 
Roger Schurch ; Nicolas Pinto ; Alejandro Angulo ; Jorge Ardila-Rey ; Johny Montana 

 

EXPLOITING THE USE OF SIMILAR PAST SEARCH RESULTS THROUGH A DYNAMIC 
CACHE ............................................................................................................................................................................... 695 

Claudio Gutiérrez-Soto ; Arturo Curiel Díaz ; Patricio Galdames 
 

APPLICATION OF THE ZYNQ 7000 SYSTEM IN THE CONTROL OF A BOOST CONVERTER .................... 700 
Felipe Rojas-Rocco ; Carlos Baier-Fuentes ; Roberto Ramírez-Alegría ; Manuel Díaz-Bustos ; Pedro Melin-

Coloma 
 

LEARNING OF INFORMATION TECHNOLOGIES IN ADMINISTRATION SCIENCES 
THROUGH GAMIFICATION TECHNIQUES ............................................................................................................. 706 

R. Mellado ; M. Blanco ; C. Cubillos ; H. De La Fuente ; A. Faúndez 
 

MULTI-OBJECTIVE METAHEURISTICS’ CHALLENGES IN THE OPTIMIZATION OF 
MICROGRIDS PLANNING AND MANAGEMENT .................................................................................................... 713 

Yamisleydi Salgueiro ; Marco Rivera ; Gonzalo Nápoles 
 

COMPARISON BETWEEN THREE CONTROL STRATEGY APPLIED TO AN ELECTRO-
PNEUMATIC 3-DOF PLATFORM ................................................................................................................................ 719 

Ernesto Rubio ; Pablo J. Prieto ; Luis Hernández ; Orlando Urquijo 
 

INTRODUCTION TO BEHAVIOR ALGORITHMS FOR FIGHTING GAMES ...................................................... 724 
Ignacio Gajardo ; Felipe Besoain ; Nicolas A. Barriga 

 

DIGITAL COUNT OF SUNFLOWER PLANTS AT EMERGENCE FROM VERY LOW 
ALTITUDE USING UAV IMAGES ................................................................................................................................ 730 

F. Fuentes-Peñailillo ; S. Ortega-Farías ; D. De La Fuente-Sáiz ; M. Rivera 
 

SEMIAUTOMATIC SYSTEM OF INTRAPREDIAL WATER MANAGEMENT FOR SMALL 
FARMERS ......................................................................................................................................................................... 735 

F. Fuentes-Peñailillo ; C. Acevedo-Opazo ; S. Ortega-Farías ; M. Rivera ; J. Moyano ; C. González 
 

MACHINE LEARNING APPLIED TO ENERGY EFFICIENCY OF LARGE CONSUMERS ............................... 739 
L. S. B. Pereira ; R. N. Rodrigues ; G. A. Massuyama ; Neto E E. A. C. Aranha 

 

SMART CITY ECOSYSTEM: MODEL AND PRELIMINARY RESULTS OF ITS REAL-SCALE 
IMPLEMENTATION ....................................................................................................................................................... 745 

J. Mardones ; L. Reyes-Chamorro ; P. Chandía 
 

NEURAL NETWORK EMBEDDING FOR RS-FMRI GHRAPS AND PHENOTYPE 
ANNOTATIONS ................................................................................................................................................................ 752 

Camila Rojas 
 

ELECTRIC VEHICLE CHARGING LOAD PREDICTION FOR PRIVATE CARS AND TAXIS 
BASED ON VEHICLE USAGE DATA ........................................................................................................................... 758 

Felipe Sarmiento-Delgado ; Jean-Michel Clairand ; Paulo Guerra-Terán ; Guillermo Escrivá-Escrivá 
 

LOW COST PULSE OXIMETER USING ARDUINO .................................................................................................. 764 
Amanda Aracely Castellanos Cárcamo ; Merlin Guadalupe Majano Reyes ; Sophia Mariella Sánchez Urbina 

 



PROSPECTIVE END-TO-END INTERNET OF BIO-NANO THINGS NETWORK BASED IN A 
MACHINE LEARNING ALGORITHM TO RESTORE THE FLUX OF INSULINE IN 
PREDIABETIC PATIENTS ............................................................................................................................................. 770 

Huber Nieto-Chaupis 
 

FEYNMAN-THEORY-BASED ALGORITHM FOR AN EFFICIENT DETAINING OF 
WORLDWIDE OUTBREAK OF AH1N1 VIRUS .......................................................................................................... 774 

Huber Nieto-Chaupis 
 

DESCRIPTION OF PROCESSES OF BLOCKCHAIN AND CRYPTOCURRENCY WITH 
QUANTUM MECHANICS THEORY............................................................................................................................. 780 

Huber Nieto-Chaupis 
 

TESTING THE MITCHELL’S CRITERIA IN HIGH ENERGY PHYSICS TO IMPROVE SIGNAL 
EFFICIENCY FOR THE SEARCHING OF HEAVY PARTICLES IN A PHOTON COLLIDER .......................... 784 

Huber Nieto-Chaupis 
 

INTERPRETATION OF SCIMAGO RANKING IN TERMS OF SUCCESS PROBABILITIES ............................ 788 
Huber Nieto-Chaupis 

 

THE METROPOLIS-HASTINGS ALGORITHM TO SIMULATE FLUXES OF BITCOINS 
VOLUMES IN DEVELOPING COUNTRIES: ARE YOU THE WINNER OR LOSER? ......................................... 792 

Huber Nieto-Chaupis 
 

ELECTRODYNAMICS-BASED NANOSENSOR TO IDENTIFY AND DETAIN ANGIOGENESIS 
IN THE VERY BEGINNING OF CANCER ................................................................................................................... 796 

Huber Nieto-Chaupis 
 

MONTE CARLO SIMULATION OF ENGINEERED NANOROBOTS TO COUNTERACT VIRUS 
COLONIZATION USING THE MITCHELL’S CRITERIA ........................................................................................ 800 

Huber Nieto-Chaupis 
 

FOURIER-BESSEL SHAPES IN OUTPUT PHOTOCURRENTS AND FREQUENCY CHIRPING 
EFFECTS FROM LASER FIELDS ................................................................................................................................. 804 

Huber Nieto-Chaupis 
 

AN EXPERIMENTAL COMPARISON OF ARDUINO IDE COMPATIBLE PLATFORMS FOR 
DIGITAL CONTROL AND DATA ACQUISITION APPLICATIONS ...................................................................... 808 

O. E. Amestica ; P. E. Melin ; C. R. Duran-Faundez ; G. R. Lagos 
 

THE VOLTAGE SOURCE INVERTER ......................................................................................................................... 814 
Ramón Gutiérrez ; Marco Rivera ; Patrick Wheeler 

 

EXPLORING DYNAMIC DIFFICULTY ADJUSTMENT IN VIDEOGAMES ......................................................... 818 
Gabriel K. Sepulveda ; Felipe Besoain ; Nicolas A. Barriga 

 

DEVELOPING A VIRTUAL REALITY EXPERIENCE WITH GAME ELEMENTS FOR 
TOURISM: KAYAK SIMULATOR ................................................................................................................................ 824 

Liza Jego ; Ismael Gallardo ; Felipe Besoain 
 

IMPLEMENTATION OF THE MODEL REFERENCE ADAPTIVE SYSTEM ALGORITHM IN 
ARDUINO .......................................................................................................................................................................... 830 

Fernando Salazar-Heise ; Nelson Aros-Oñate 
 

AN APPROACH TO STATE SPACE CONTROL TEACHING .................................................................................. 835 
Víctor Pizarro-Céspedes ; Mario Fernández-Fernández ; Carlos Muñoz-Poblete 

 

PARAMETRIC SENSITIVITY ANALYSIS OF AN INDUCTION MACHINE WITH PREDICTIVE 
CONTROL ......................................................................................................................................................................... 842 

José Valentin Painen-Paillalef ; Nelson Hernán Aros-Oñate 
 

PRESENCE OF IRON SULFIDES IN GRAY FOUNDRIES MANUFACTURED IN CUBICLE 
FURNACES ....................................................................................................................................................................... 849 

Rosalba Guerrero ; Jose Calderon ; Maria Roncal 
 

ROBUST VARIANTS OF DICTIONARY LEARNING EXPLOITING M-ESTIMATORS ..................................... 856 
Carlos A. Loza 

 

CONTROL TECHNIQUES FOR A SINGLE-PHASE MATRIX CONVERTER ....................................................... 862 
Sebastián Rojas ; Marco Rivera ; Patrick Wheeler 

 

NEW TRIANGULAR VLC CELL PLUS PROTOCOL TO UPLINK THE DATA IN VSAT/GPS 
FORMAT ........................................................................................................................................................................... 869 

Ismael Soto ; Pablo Adasme ; Enrique San Juan ; Claudio Valencia ; Cesar Azurdia Meza 
 

EFFECT OF HOURLY DEMAND MODELING ON GENERATION PLANNING WITH LARGE-
SCALE INTEGRATION OF PHOTOVOLTAIC PLANTS .......................................................................................... 874 

Marcelo Cortés-Carmona ; Franco Rivera-Pino ; Marcelo Cortés-Olivares ; Jessica Guevara-Cedeño 
 

PREDICTIVE CONTROL OF A BUCK CONVERTER FOR PHOTOVOLTAIC ENERGY: AN 
EXPERIMENTAL IMPLEMENTATION ...................................................................................................................... 880 

Rodrigo Aliaga ; Javier Muñoz ; Diego Rojas ; Ariel Villalón ; Josá Troncoso ; Patricio Gaisse 
 



TOWARDS FREQUENCY-RESPONSIVE SOLID-STATE TRANSFORMERS ...................................................... 886 
Carlos Fuentes ; Victor Nuñes ; Hector Chavez 

 

OSIER A FASCINATING AND SUSTAINABLE MATERIAL TO ESTABLISH A SUCCESSFUL 
DUAL COLLABORATION BETWEEN CRAFTSMAN AND DESIGNER ............................................................... 892 

Milenco Pradenas ; Raúl Carrasco ; Claudia Durán ; Carolina Lagos ; Leonardo Banguera ; Sebastián Gutiérrez 
 

LIMITATIONS ON PRIMARY FREQUENCY CONTROL ADEQUACY CONSTRAINTS IN THE 
ECONOMIC DISPATCH ................................................................................................................................................. 898 

Franco Contreras ; Hector Chavez ; Karina Barbosa 
 

TOWARDS DISTRIBUTION REVENUE ADEQUACY IN CHILE: LESSONS LEARNED FROM 
AUSTRALIA ...................................................................................................................................................................... 904 

Ignacio Rebolledo ; Rodrigo Acuna ; Marco Rivera ; Hector Chavez 
 

MAXIMUM POWER POINT TRACKING ALGORITHMS COMPARISON FOR THREE-PHASE 
POWER CONVERTER .................................................................................................................................................... 910 

Rodrigo Morales ; Matías Garbarino ; Jaime Rohten ; Javier Muñoz ; Vladimir Esparza ; Ernesto Rubio 
 

HEATING UP ANTARCTIC PLANTS - PRELIMINARY RESULTS OF A THERMAL 
ACTUATOR FOR ANTARCTIC BIOINDICATORS IN A CONTEXT OF THE CLIMATE 
CHANGE ............................................................................................................................................................................ 917 

Loreto Gonzalez ; Mauricio Montanares ; Krzysztof Herman ; Patricia Saez ; Ernesto Rubio ; Washington 

Fernandez ; Leon Bravo ; Carolina Sanhueza ; Alvaro Palma ; Sebastian Guajardo ; Agustin Reyes ; Alonso Saez 
 

ON THE PERFORMANCE OF 6LOWPAN USING TSCH/ORCHESTRA MODE AGAINST A 
JAMMING ATTACK ....................................................................................................................................................... 924 

Nicolas López ; Cesar Azurdia-Meza ; Claudio Valencia ; Samuel Montejo-Sánche 
 

IOT COMPONENTS FOR FLORICULTURE AUTOMATION ................................................................................. 929 
Paúl Diaz ; René Carrera 

 

MICRO-VELOCIMETER FOR AN OPEN CHANNEL FLOW: A SIMPLE AND ECONOMICAL 
ALTERNATIVE ................................................................................................................................................................ 934 

Rubén M. Alarcón ; Oscar A. Briones ; Nelson E. Cisneros ; Miguel A. Suárez ; Alejandro J. Rojas 
 

CLASSICAL AND ADVANCED CONTROL METHODS APPLIED TO AN ANAEROBIC 
DIGESTION REACTOR MODEL .................................................................................................................................. 940 

E. Fernandez ; W. Ipanaque ; R. Cajo ; R. De Keyser 
 

DISTRIBUTED SENSOR ACTUATOR NETWORK FOR ANTARCTIC PLANTS STUDIES ............................... 947 
Krzysztof Herman ; Patricia Saez ; Washington Fernandez ; Leon Bravo ; Carolina Sanhueza ; Loreto Gonzalez ; 

Mauricio Montanares ; Sebastian Guajardo ; Agustin Reyes ; Alvaro Palma ; Alonso Saez 
 

NONLINEAR FEEDBACK CONTROL IN A BACK-TO-BACK TOPOLOGY UNDER 
DISTORTED GRID VOLTAGE ...................................................................................................................................... 952 

Marcos Andreu ; Diego Zúñiga ; Jaime Rohten ; Ernesto Rubio ; Fernando Pereira ; Manuel Oviedo ; José Silva 
 

TRANSFORMER PROTECTION EVALUATION FOLLOWING BRAZIL'S NATIONAL SYSTEM 
OPERATOR RECOMMENDATIONS ........................................................................................................................... 958 

Fernanda Kitano ; Larissa Peres ; Tiago Honorato ; Kleber Silva 
 

A FRAMEWORK FOR DIGITIZING HISTORICAL PIECES FOR THE DEVELOPMENT OF 
INTERACTIVE SOFTWARE .......................................................................................................................................... 964 

Liza Jegó ; Camila Aliaga ; Felipe Besoain 
 

A BRIEF TUTORIAL ON QUADRATIC STABILITY OF LINEAR PARAMETER-VARYING 
MODEL FOR BIOMATHEMATICAL SYSTEMS ....................................................................................................... 970 

Rodolfo A. Lobo ; Jonathan M. Palma ; Cecília F. Morais ; Leonardo De P. Carvalho ; Marcos Eduardo Valle ; C. 

L. F. Ricardo Oliveira 
 

CORTICAL SURFACE PARCELLATION BASED ON INTRA-SUBJECT WHITE MATTER 
FIBER CLUSTERING ...................................................................................................................................................... 976 

Narciso López-López ; Andrea Vázquez ; Cyril Poupon ; Jean-François Mangin ; Pamela Guevara 
 

BOTDA SENSOR SIMULATION FOR THE MEASUREMENT OF STRESS AND 
TEMPERATURES ............................................................................................................................................................ 982 

Fernández B. Marco ; Valencia C. Claudio 
 

THE ANDEAN REGIONAL ELECTRICITY MARKET: ENERGY TRADE OPPORTUNITIES IN 
THE SOUTH CONE ......................................................................................................................................................... 989 

Carlos Gonzalez ; Hector Chavez 
 

CONTROL ALGORITHM FOR A DYNAMIC PRICING MANAGEMENT OF ELECTRICAL 
ENERGY ............................................................................................................................................................................ 995 

Pablo Inzunza Bustos ; Karina A. Barbosa 
 

AUTOMATED MENU RECOMMENDATION SYSTEM FOCUSED ON CLINICAL NUTRITION .................. 1001 
D. Rubilar ; A. Aguilera 

 



ROBUST MODEL-BASED PREDICTIVE CONTROL FOR A COOPERATIVE CYCLING 
CYBER-PHYSICAL SYSTEM ...................................................................................................................................... 1008 

Tomás Lara ; Oscar Cartagena ; Sandra Céspedes ; Doris Sáez 
 

IDENTIFICATION OF CRITICAL WATER STRESS FACTORS THAT IMPACT MINING: 
TECHNICAL SOLUTION ............................................................................................................................................. 1014 

Alessandra Moya-Trincado ; Claudia Durán ; Carolina Lagos ; Carolina Parodi ; Leonardo Banguera ; Raúl 

Carrasco 
 

EXPLOSIVE DETECTION SYSTEM BASED ON LEDDAR SENSOR AND SELF-ORGANIZING 
MAPS IN CONTROLED ENVIRONMENTS .............................................................................................................. 1019 

Fernando Morales ; Marcela Jamett 
 

USE OF ELECTRIC VEHICLES TO ACHIEVE SUSTAINABLE DEVELOPMENT GOALS IN 
COUNTRIES WITH SURPLUSES OF HYDROELECTRICITY: CASE OF PARAGUAY ................................... 1024 

Richard Ríos ; Marco Quintana ; Matías Ramírez ; Eduardo Ortigoza ; Victorio Oxilia ; Gerardo Blanco 
 

WAVE ENERGY CONVERSION: OVERVIEW AND CONTROL OF A PERMANENT MAGNET 
LINEAR GENERATOR ................................................................................................................................................. 1030 

Fernando Herrera ; Javier Pereda ; Pablo Bravo ; Félix Rojas 
 

EFFECTS OF SPEED SATURATION IN A PREDECESSOR-FOLLOWING VEHICLE PLATOON ................ 1036 
Antonia Murillo ; Francisco Vargas ; Andrés Peters 

 

DESIGN AND CONSTRUCTION OF A PROTOTYPE DEVICE, FOR MEASUREMENT OF 
ENVIRONMENTAL VARIABLES IN A UNIT OF CRITICAL PATIENTS, IN HEALTH 
INSTITUTIONS. ............................................................................................................................................................. 1043 

Antonio Rienzo ; Nicolás Cornejo 
 

PREDICTIONS OF PM2.5 CONCENTRATIONS AND CRITICAL EVENTS IN SANTIAGO, 
CHILE USING RECURRENT NEURAL NETWORKS ............................................................................................. 1050 

T. Sepúlveda ; O. Nicolis ; B. Peralta 
 

CRIME LEVEL PREDICTION USING STACKED MAPS WITH DEEP CONVOLUTIONAL 
AUTOENCODER ............................................................................................................................................................ 1057 

N. Esquivel ; B. Peralta ; O. Nicolis 
 

A LOW COST EXPERIMENTAL PLATFORM FOR THE STUDY OF SCALABILITY ISSUES IN 
MULTI-AGENT SYSTEMS ........................................................................................................................................... 1064 

Cristóbal Andrade ; Cristóbal Garrido ; Andrés Peters ; Francisco Vargas 
 

EVALUATION OF BREST CANCER DETECTION ALGORITHM ....................................................................... 1070 
M. Bustamante ; A. Rienzo ; R. Osorio Comparán ; I. López-Juárez ; M. Peña ; F. Araya ; G. Lefranc 

 

MULTI-CRITERIA ANALYSIS OF THE EXPANSION PLAN OF THE TRANSMISSION SYSTEM 
OF PARAGUAY .............................................................................................................................................................. 1075 

Arturo González ; José Rodríguez ; Félix Fernández ; Gerardo Blanco ; Victorio Oxilia 
 

BLOCKCHAIN ELECTRONIC VOTE SYSTEM ....................................................................................................... 1081 
Mario Navarrete ; Rudel Huancas ; Paúl Díaz ; Mauro Rivadeneira 

 

ENVIRONMENTAL MONITORING AND WARNING SYSTEM AT STRATEGIC POINTS IN 
THE CITY ........................................................................................................................................................................ 1088 

Luis Aravena Muñoz ; Diego Aracena Pizarro 
 

AUTOMATIC CLASSIFICATION OF SOOT PROPENSITY IN FLAMES USING IMAGE 
PROCESSING AND MACHINE LEARNING ............................................................................................................. 1094 

Alonso Rodríguez ; Alexis Diomedi ; Jorge Portilla ; Hugo Garcés ; Gonzalo Carvajal 
 

INDUCTOR DESIGN FOR A HIGH PERFORMANCE DC-DC MODULAR MULTILEVEL 
CONVERTER .................................................................................................................................................................. 1101 

Carlos Cerda ; Félix Rojas ; Cristian Pineda ; Javier Pereda ; Matias Diaz ; Jordan Salgado ; Gabriel Droguett ; 

Darío Valdés ; Gustavo Gatica 
 

LINEAR CONTROL APPLIED TO A NON-ISOLATED BIDIRECTIONAL DC-DC CONVERTER 
WITH INTERLEAVE TECHNIQUE POWERED BY VARIABLE SOURCES ...................................................... 1108 

Jordan Salgado ; Félix Rojas ; Javier Pereda ; Matías Díaz ; Gustavo Gatica 
 

DESIGN OF AN EXPERIMENTAL PLATFORM FOR THE AUTOMATION OF THE 
GOALKEEPER OF A FOOSBALL TABLE ................................................................................................................ 1115 

Nicolás Hernández ; Javier Rebolledo ; Javier Torres ; Gonzalo Carvajal ; Francisco Vargas 
 

RECURRENT NEURAL NETWORKS APPLIED TO FORECASTING OF SPEED OF FREIGHT 
TRANSPORT IN DENSE AREAS OF SANTIAGO, CHILE ...................................................................................... 1122 

G. Díaz ; D. Montecinos ; O. Nicolis ; B. Peralta 
 

MULTI-OBJECTIVE GENERATION EXPANSION PLANNING CONSIDERING 
ENVIRONMENTAL CRITERIA .................................................................................................................................. 1129 

Juan Carlos Acosta ; Marcelo Cortés-Carmona 
 

PREDICTIVE CONTROL OF A SINGLE-PHASE TRANS-Z SOURCE CONVERTER ....................................... 1136 
Jorge Saavedra-Pinto ; Carlos R. Baier ; Manuel Díaz-Bustos ; Eduardo Espinosa ; Pedro E. Melín 

 



IMPROVING WRITING AND ORAL COMMUNICATION FOR ENGINEERING STUDENTS – 
THE CONFERENCE PAPER AND POSTER FORMAT EXPERIENCE ................................................................ 1142 

Elizabeth Vidal Duarte 
 

ARCHITECTURE AND MOBILE APPLICATION WITH AUGMENTED REALITY, 
VISUALIZING VIDEOS AND 3D OBJECTS IN MUSEUMS ................................................................................... 1149 

Hugo D. Calderon-Vilca ; Esau G. Ocrospoma-Callupe ; Flor C. Cárdenas-Mariño ; Edwin F. Calderon-Vilca 
 

FORECASTING OZONE POLLUTION USING RECURRENT NEURAL NETS AND MULTIPLE 
QUANTILE REGRESSION ........................................................................................................................................... 1154 

Daniel Flores-Vergara ; Ricardo Ñanculef ; Carlos Valle ; Mauricio Osses ; Aldonza Jacques ; María Domínguez 
 

CONTINUOUS IMPROVEMENT MODEL TO SYSTEMATIZE CURRICULAR PROCESSES IN 
ENGINEERING EDUCATION ..................................................................................................................................... 1160 

Carolina Zambrano 
 

INDOCAS: A PROCESS FOR DOMAIN ENGINEERING IN SOFTWARE PRODUCTION LINES 
WITH A QUALITY APPROACH ................................................................................................................................. 1167 

Rodolfo Canelón 
 

DIRECT POWER CONTROL OF MODULAR MULTILEVEL MATRIX CONVERTER FOR 
FLEXIBLE AC TRANSMISSION SYSTEM APPLICATIONS ................................................................................. 1172 

Alberto Duran ; Matas Diaz ; Efran Ibaceta ; Felix Rojas ; Pat Wheeler 
 

VECTOR CONTROL OF A MODULAR MULTILEVEL MATRIX CONVERTER FOR 
VARIABLE-SPEED DRIVE APPLICATIONS ............................................................................................................ 1178 

Efrain Ibaceta ; Matias Diaz ; Alberto Duran ; Felix Rojas ; Mauricio Espinoza ; Andres Mora 
 

A PARALLEL FAST DELAYED SIGNAL CANCELLATION PLL FOR UNBALANCED AND 
DISTORTED GRID APPLICATIONS .......................................................................................................................... 1184 

Matias Malhue ; Matias Diaz ; Felix Rojas ; Enrique Espina ; Roberto Cardenas 
 

NEW SIMPLIFIED PROPOSAL FOR PV CELLS PARAMETER IDENTIFICATION ........................................ 1190 
Matías Garbarino ; Rodrigo Morales ; Jaime Rohten ; Marcos Andreu ; José Silva ; Ernesto Rubio 

 

ANALYSIS OF H-BRIDGE STATCOM WITH FAULT PHASE CONTROLLED BY MODULATED 
PREDICTIVE CURRENT CONTROL ......................................................................................................................... 1195 

Alfredo Renault ; Magno Ayala ; Julio Pacher ; Leonardo Comparatore ; Raul Gregor ; Marco Rivera 
 

ARCHITECTURES FOR MICROGRIDS INTERCONNECTION ........................................................................... 1200 
Fabián Díaz ; Marco Rivera ; Patrick Wheeler 

 

AN APPROACH TO ANALYSE SOCIAL DEVELOPMENT IN SOUTH AMERICA BY SHANNON 
ENTROPY THEORY ...................................................................................................................................................... 1206 

Alexi Delgado ; Betsabe Ayala ; Chiara Carbajal 
 

SYSTEM OF BUSINESS INTELLIGENCE IN A HEALTH ORGANIZATION USING THE 
KIMBALL METHODOLOGY ...................................................................................................................................... 1211 

Alexi Delgado ; Fernando Rosas ; Chiara Carbajal 
 

IMPROVING LOGISTIC MANAGEMENT IN A MASS CONSUMPTION DISTRIBUTOR BY 
WEB SYSTEM DESIGN ................................................................................................................................................ 1216 

Alexi Delgado ; Hillary Chanamoth ; Aylin Arias ; Chiara Carbajal 
 

DESIGN OF A 3-DOF PROSTHETIC WRIST FOR LOW-COST TRANSRADIAL 
MYOELECTRIC UPPER LIMB PROSTHESIS ......................................................................................................... 1220 

Daniel Narvaez ; Dante A. Elías 
 

A PATH-PLANNING STRATEGY FOR AN AUTONOMOUS DOZER .................................................................. 1225 
Nathalie Risso ; Junhyeok Park ; Jack O. Lundin ; Cristian Duran-Faundez ; Pedro Melin 

 

A SIMPLE VALIDATION METHODOLOGY FOR PHOTOVOLTAIC SYSTEMS EFFICACY IN 
AGRICULTURE APPLICATIONS ............................................................................................................................... 1231 

Pablo Valeria-Aguirre ; Pablo Alarcón-Sandoval ; Daniel Fontte-Jalil ; Nathalie Risso ; Fabricio Salgado 
 

A SUSTAINABILITY-BASED COMPARISON BETWEEN PHOTOVOLTAICS AND 
CONCENTRATING SOLAR POWER IN CHILE ...................................................................................................... 1236 

Guillermo Gajardo-Miranda ; Walter Puchi ; Jan Luis Venegas ; Nathalie Risso ; Fabricio Salgado 
 

WEIGHTING FACTOR DESIGN IN MODEL PREDICTIVE CONTROL FOR POWER 
CONVERTERS ................................................................................................................................................................ 1242 

Ricardo Enrique Pérez-Guzmán ; Marco Rivera ; Patrick W. Wheeler 
 

AN ASSESSMENT OF PARALLEL CONNECTED SILICON CARBIDE BASED ELECTRONIC 
SWITCHES ...................................................................................................................................................................... 1248 

E. Maqueda ; S. Toledo ; D. Caballero ; F. Gavilán ; C. Romero ; R. Gregor ; M. Rivera 
 

COMPARISON BETWEEN TRANSIMPEDANCE AND CHARGE INTEGRATOR 
AMPLIFICATION TOPOLOGIES FOR CONDITIONING SIGNALS OBTAINED FROM SIPM 
SENSORS FOR THE DUNE EXPERIMENT .............................................................................................................. 1255 

Carlos B. Montiel ; Diego Aranda ; Esteban Cristaldo ; Jorge Molina 
 



DESIGN OF A SIGNAL CONDITIONING SYSTEM FOR SILICON PHOTOMULTIPLIER 
SENSORS USING THE CHARGE INTEGRATOR TOPOLOGY FOR THE DUNE PHOTON 
DETECTION SYSTEM .................................................................................................................................................. 1260 

Diego Aranda ; Carlos B. Montiel ; Esteban Cristaldo ; Jorge Molina 
 

ROBUST CONTROL FOR A QUADROTOR TRANSPORTING A PAYLOAD .................................................... 1264 
María-Eusebia Guerrero-Sánchez ; Omar Hernández-González ; María-Elizabeth Guerrero-Sánchez ; Antonia 

Zamudio-Radilla ; Juan-Felipe Ruiz-Sánchez 
 

DESCRIPTION OF THE DATA OBTAINED WITH THE CCD DETECTORS OF THE 
COHERENT NEUTRINO NUCLEUS INTERACTION EXPERIMENT (CONNIE) .............................................. 1270 

Ever Díaz Cristaldo ; Alan Cuevas ; Jorge Molina 
 

SIMULATION OF BACKGROUND PRODUCED BY GALACTIC PROTONS COLLIDING 
WITCH THE SATELLITE USED IN THE DARKNESS EXPERIMENT ................................................................ 1273 

Alan Cuevas ; Ever Diaz ; Jorge Molina 
 

QUANTUM COMPUTING: WHAT, WHY, WHO. .................................................................................................... 1277 
Rafael Sotelo 

 

FOURTH INDUSTRIAL REVOLUTION AND ITS IMPACT ON SOCIETY ......................................................... 1283 
Mario Peña-Cabrera ; Victor Lomas ; Gastón Lefranc 

 

Author Index 




