
Communications
in Computer and Information Science 1431

Editorial Board Members

Joaquim Filipe
Polytechnic Institute of Setúbal, Setúbal, Portugal

Ashish Ghosh
Indian Statistical Institute, Kolkata, India

Raquel Oliveira Prates
Federal University of Minas Gerais (UFMG), Belo Horizonte, Brazil

Lizhu Zhou
Tsinghua University, Beijing, China

https://orcid.org/0000-0002-5961-6606
https://orcid.org/0000-0002-7128-4974


More information about this series at http://www.springer.com/series/7899

http://www.springer.com/series/7899


Juan Carlos Figueroa-García ·
Yesid Díaz-Gutierrez ·
Elvis Eduardo Gaona-García ·
Alvaro David Orjuela-Cañón (Eds.)

Applied Computer
Sciences in Engineering
8th Workshop on Engineering Applications, WEA 2021
Medellín, Colombia, October 6–8, 2021
Proceedings



Editors
Juan Carlos Figueroa-García
Universidad Distrital Francisco José de
Caldas
Bogotá, Colombia

Elvis Eduardo Gaona-García
Universidad Distrital Francisco José de
Caldas
Bogotá, Colombia

Yesid Díaz-Gutierrez
Universidad Santo Tomás de Aquino
Bogotá, Colombia

Alvaro David Orjuela-Cañón
Universidad del Rosario
Bogotá, Colombia

ISSN 1865-0929 ISSN 1865-0937 (electronic)
Communications in Computer and Information Science
ISBN 978-3-030-86701-0 ISBN 978-3-030-86702-7 (eBook)
https://doi.org/10.1007/978-3-030-86702-7

© Springer Nature Switzerland AG 2021
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book are
believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors
give a warranty, expressed or implied, with respect to the material contained herein or for any errors or
omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://orcid.org/0000-0001-5544-5937
https://orcid.org/0000-0001-5431-8776
https://orcid.org/0000-0003-3525-3537
https://orcid.org/0000-0002-2057-7603
https://doi.org/10.1007/978-3-030-86702-7


Preface

The eighth edition of the Workshop on Engineering Applications (WEA 2021) was
focused on applications in computer science, computational intelligence, IoT, bioengi-
neering, optimization, and simulation. WEA 2021 was one of the flagship events of the
Faculty of Engineering of the Universidad Distrital Francisco José de Caldas and the
Informatics Engineering programof theUniversidad Santo Tomás deAquino, Colombia.

WEA 2021 was held in hybrid mode due to the COVID-19 pandemic which has
changed how conferences are organized. We received 127 submissions from authors
in thirteen countries on diverse topics such as computer science, computational intelli-
gence, IoT/networks, bioengineering, operations research/optimization, and simulation
systems, among others. The peer review process of all submissions was rigorous, with all
reviewers providing constructive comments, and as a result of their work 44 papers were
accepted for oral presentation at WEA 2021. The Program Committee organized the
papers into different sections to aid the presentation and increase the impact of this vol-
ume, published in Springer’s Communications in Computer and Information Sciences
(CCIS) series, whose main area is Applied Computer Sciences in Engineering.

The Faculty of Engineering of the Universidad Distrital Francisco José de Caldas
and the Universidad Santo Tomás de Aquino made significant efforts to guarantee the
success of the conference considering that 2021 was the second consecutive year of the
COVID-19 pandemic and its global effects.

We would like to thank all members of the Program Committee and the reviewers
for their commitment to help in the review process and for spreading our call for papers
which was a hard task due to COVID-19. We would like to thank Alfred Hofmann
and Jorge Nakahara from Springer for their helpful advice, guidance, and continuous
support in publicizing the proceedings. Moreover, we would like to thank all the authors
for supporting WEA 2021 as without all their high-quality submissions the conference
would not have been possible. Finally, we are especially grateful to the IEEEUniversidad
Distrital Francisco José de Caldas Student branch, the Laboratory for Automation and
Computational Intelligence (LAMIC) and GITUD research groups of the Universidad
Distrital Francisco José de Caldas, and the GRINTIC research group of the Informatics
Engineering program of the Universidad Santo Tomás de Aquino.

October 2021 Juan Carlos Figueroa-García
Yesid Díaz-Gutierrez

Alvaro David Orjuela-Cañón
Elvis Eduardo Gaona-García
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