
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP21139-POD 

978-1-6654-0957-5 

2021 40th International 

Conference of the Chilean 

Computer Science Society 

(SCCC 2021) 

La Serena, Chile 

15-19 November 2021 



 

 

 

 

 

 

 

Copyright © 2021 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:   CFP21139-POD 

ISBN (Print-On-Demand):  978-1-6654-0957-5 

ISBN (Online):   978-1-6654-0956-8 

ISSN:                            1522-4902 

 

           

 

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 

 

EVALUATION OF THE MOTIVATION OF UNIVERSITY STUDENTS IN THE LEARNING 

OF INDUSTRIAL DESIGN THROUGH AUGMENTED REALITY ................................................................ 1 

Luis Laurens-Arredondo 

MOBILE AUGMENTED REALITY ADAPTED TO THE GENTRY-GABLE MOTIVATION 

MODEL. AN EXPERIENCE OF GIFTED STUDENTS .................................................................................... 9 

Luis Laurens-Arredondo 

PROCESS IMPROVEMENT EXPERIENCE AT SERVIU ARAUCANIA. .................................................... 17 

Samuel Sepulveda, Ricardo Fuentes 

SMARTWORK INCLUSIVE SYSTEM: AN EXPERIENCE REPORT .......................................................... 25 

Cristian Vidal, Vicente De Orue, Aliwen Melillan, Pablo Valenzuela, Samuel Sepulveda 

EFFECTS OF A PROJECT BASED LEARNING ON THE DEVELOPMENT OF INNOVATION 

COMPETENCIES IN ONLINE MODE IN FIRST-YEAR ENGINEERING STUDENTS .............................. 33 

Marcela Varas-Contreras, Jorge Maluenda-Albornoz, Diego Chacano-Osses, Javier Vidal-

Valenzuela 

IMPLEMENTATION OF A CERTIFICATION PROGRAM FOR THE EXERCISE OF 

COMPETENT TEACHING IN ENGINEERING EDUCATION...................................................................... 38 

Jorge Maluenda-Albornoz, Marcela Varas-Contreras, Diego Chacano-Osses, Celia Galve-

Gonzalez 

A SITUATION-AWARE SCENARIO-BASED TESTING STRATEGY ......................................................... 44 

Guido Tebes, Denis Peppino, Pablo Becker, Luis Olsina 

GENERATING ENTERTAINING HUMAN-LIKE SOKOBAN INITIAL STATES ...................................... 52 

Hans Schaa, Nicolas A. Barriga 

EVALUATION OF THE STANDARD AND REGULARIZED ELMS FOR GENDER AND AGE 

CLASSIFICATION BASED ON PALM VEIN IMAGES ................................................................................ 58 

David Zabala-Blanco, Ruber Hernandez-Garcia, Ricardo J. Barrientos, Marco Mora 

TEACHING AND ONLINE LEARNING PRACTICES USED IN DIFFERENT UNIVERSITIES 

DURING THE COVID-19 CRISIS: FINDINGS AND CHALLENGES .......................................................... 66 

Sara Maria Yepes Zuluaga 

VR-BASED USER INTERACTIONS TO EXPLOIT INFINITE SPACE IN PROGRAMMING 

ACTIVITIES ...................................................................................................................................................... 70 

Victor Stefano Segura Castillo, Leonel Merino, Geoffrey Hecht, Alexandre Bergel 

SERVICE LEARNING AND PROBLEM-BASED LEARNING AS STRATEGIES TO 

ENHANCE THE LEARNING OF MATHEMATICAL PROGRAMMING .................................................... 75 

Norka Bedregal-Alpaca, Leticia Laura-Ochoa, Cesar Baluarte-Araya 

A DEEP LEARNING MODEL FOR ESTIMATING PARKING SPACE AVAILABILITY ........................... 82 

Maria Pia Goicoechea, Julian Mastieri, Antonela Tommasel, Juan Manuel Rodriguez 

USES AND APPLICATIONS OF THE OPENAPI/SWAGGER SPECIFICATION: A 

SYSTEMATIC MAPPING OF THE LITERATURE ........................................................................................ 90 

Sandra Casas, Diana Cruz, Graciela Vidal, Marcela Constanzo 



ERROR FINDING IN REAL-TIME SYSTEMS USING MUTANTS OF TEMPORAL 

PROPERTIES .................................................................................................................................................... 98 

Ariel Gonzalez, Maximiliano Cristia, Carlos Luna 

LET’S PLAY: TOWARD AN EFFECTIVE APPROACH TO ASSESS ONLINE INQUIRY 

COMPETENCES AT SCHOOL LEVEL ........................................................................................................ 106 

Roberto Gonzalez-Ibanez, Luz Chourio-Acevedo, Daniel Gacitua, Camila Marquez, Jose 

Mellado, Fernando Villarreal, Cristobal Becerra, Jacqueline Köhler, Veronica Proano-Rios, 

Carol Joglar, Catalina Contreras-Moral, Hector R. Ponce, Juan Silva 

EVALUATION OF END-TO-END CNN MODELS FOR PALM VEIN RECOGNITION ........................... 114 

Jose I. Santamaria, Ruber Hernandez-Garcia, Ricardo J. Barrientos, Francisco Manuel 

Castro, Julian Ramos-Cozar, Nicolas Guil 

LARGE-SCALE PALM VEIN RECOGNITION ON SYNTHETIC DATASETS ......................................... 122 

Ruber Hernandez-Garcia, Jose I. Santamaria, Ricardo J. Barrientos, Edwin H. Salazar 

Jurado, Francisco Manuel Castro, Julian Ramos-Cozar, Nicolas Guil 

EVALUATING AND DIAGNOSING CONVERGENCE FOR STOCHASTIC GRADIENT 

LANGEVIN DYNAMICS ............................................................................................................................... 130 

Sergio Hernandez, Juan Luis Lopez 

UNLEASHING THE COMPUTATIONAL POWER OF FPGAS TO EFFICIENTLY PERFORM 

SPMV OPERATION........................................................................................................................................ 136 

Federico Favaro, Juan Pablo Oliver, Pablo Ezzatti 

SINGLE-SOLUTION BASED METAHEURISTIC APPROACH TO A NOVEL RESTRICTED 

CLUSTERING PROBLEM ............................................................................................................................. 144 

Jose Fernandez Goycoolea, Mario Inostroza-Ponta, Manuel Villalobos-Cid, Mauricio Marin 

CLASSIFICATION OF CHILEANS PUBLIC HOSPITALS BASED ON HEALTHCARE 

PRODUCTION USING CLUSTERING TECHNIQUES ................................................................................ 151 

Juan Giglio, Gabriel Gaete-Lucero, Manuel Villalobos-Cid 

EXTRACTING ASPECT OPINIONS FROM REVIEWS IN SPANISH FOR ASPECT-BASED 

RECOMMENDATIONS ................................................................................................................................. 159 

Pedro G. Campos, Javier Canales, Nathalie Risso, Christian Vidal 

DEVOPS-RAF: AN ASSESSMENT FRAMEWORK TO MEASURE DEVOPS READINESS IN 

SOFTWARE ORGANIZATIONS ................................................................................................................... 167 

Lilianny Marrero, Hernan Astudillo 

SCHOOL COMMUNITY REMOTE EDUCATION READINESS ASSESSMENT 

FRAMEWORK ................................................................................................................................................ 175 

Ibet Lara Benitez, Hernan Astudillo 

MARKETING IMPROVEMENT IN A CHILEAN RETAIL COMPANY USING UPLIFT 

MODELING WITH NEURAL NETWORKS ................................................................................................. 183 

Miguel Lopez, Josue Ruiz, Luis Caro, Orietta Nicolis, Billy Peralta 

A TOOL FOR AUTOMATIC QUESTION GENERATION FOR TEACHING ENGLISH TO 

BEGINNER STUDENTS ................................................................................................................................ 191 

Martin Moron, Joaquin Scocozza, Luis Chiruzzo, Aiala Rosa 

APPLICATION OF LANGUAGE TECHNOLOGIES TO ASSIST ENGLISH TEACHING ........................ 196 

Bernabe Gonzalez, Isabel Ivagnes, Joaquin Lejtreger, Luis Chiruzzo, Aiala Rosa 



IMPROVING SEARCH ENGINE PERFORMANCE THROUGH DYNAMIC CACHING ......................... 204 

Claudio Gutierrez-Soto, Marco A. Palomino, Ernesto Roa, Patricio Galdames 

AN ANT-BASED APPROACH TO SOLVE THE ELECTRIC VEHICLE ROUTING PROBLEM 

WITH TIME WINDOWS AND PARTIAL RECHARGES ............................................................................ 210 

Andres Huerta-Rojo, Elizabeth Montero, Nicolas Rojas-Morales 

LEARNING OBJECT-ORIENTED PROGRAMMING USING ADAPTIVE EDUCATIONAL 

SOFTWARE .................................................................................................................................................... 218 

Rafael Mellado-Silva, Claudio Cubillos Figueroa, Alfonso Gaete Rodriguez 

CAI ASYNCHRONOUS METHODOLOGY FOR EMERGENCY REMOTE TEACHING: AN 

EXPERIENCE IN INTRODUCTION TO PROGRAMMING ........................................................................ 226 

Jorge Munoz-Gama, Juan Salas-Morales, Valeria Herskovic 

ESTIMATION OF SIMCE TEST PERFORMANCE WITH SOCIOECONOMIC DATA USING 

ORDINAL CLASSIFIERS .............................................................................................................................. 234 

Andres Flores-Iturra, Julio Rojas-Mora 

METHODOLOGICAL APPROACH FOR MONITORING THE ACHIEVEMENT OF 

LEARNING OUTCOMES ............................................................................................................................... 242 

Mauricio Dieguez, Felipe Vasquez, Cristian Figueroa, Ricardo Gacitua 

AGILE METHODOLOGY AND SERVICE-LEARNING: : EXPERIENCE IN ENGINEERING 

IN INFORMATION AND MANAGEMENT CONTROL STUDENTS ......................................................... 250 

Vannessa Duarte, Cristian Vidal, Sergio Contreras, Margareth Cleveland-Slimming 

A LIST OF RISKS AND MITIGATION STRATEGIES IN AGILE PROJECTS .......................................... 258 

Nelson Vargas, Beatriz Marin, Giovanni Giachetti 

MMLA APPROACH TO ANALYZE COLLABORATIVE WORK IN LEGO SERIOUS PLAY 

ACTIVITIES .................................................................................................................................................... 266 

Aaron Ponce-Sandoval, Diego Monsalves, Fabian Riquelme, Hector Cornide-Reyes 

THE RISKS OF AI AND ETHICAL CONSIDERATIONS FROM THE HUMAN SCALE 

DEVELOPMENT APPROACH ...................................................................................................................... 274 

Cristian Colther 

LIBREDTE: SOFTWARE TOOLS AND SUPPORT FOR ELECTRONIC INVOICING IN 

CHILE .............................................................................................................................................................. 279 

Esteban De La Fuente Rubio, Miguel Gutierrez Gaitan 

GUIDELINE FOR WEB PAGES DESIGN INCLUSIVE FOR SENIOR USERS ......................................... 285 

Lioubov Dombrovskaia, Alejandro Vilches 

A MULTI-OBJECTIVE APPROACH FOR THE PROTEIN STRUCTURE PREDICTION 

PROBLEM ....................................................................................................................................................... 292 

Sebastian Aliaga-Rojas, Manuel Villalobos-Cid, Marcio Dorn, Mario Inostroza-Ponta 

PARALLEL IMPLEMENTATION OF MEDIAN STRING ALGORITHMS. ............................................... 300 

Pedro Mirabal, Ignacio Lincolao-Venegas, Mario Castillo-Sanhueza, Jose Abreu 

PREDICTING NUCLEAR FUEL PARAMETERS BY USING MACHINE LEARNING 

TECHNIQUES ................................................................................................................................................. 306 

Juan M. Cabezas Contardo, Xaviera A. Lopez-Cortes, Ivan Merino 



COLLABORATIVE PLATFORM TO FACILITATE THE DESIGN OF LEARNING MODULES. 

FIRST FINDINGS ........................................................................................................................................... 311 

Oriel A. Herrera, Patricia Mejias, Alejandra Cid, Alejandro Guzman, Ivan Topp 

A VIRTUAL PLATFORM SKIN TEARS LEARNING TOOL ...................................................................... 319 

Vincent Depassier, Heidi Hevia, Romina Torres 

Author Index 

 




