
Hector Florez
Ixent Galpin
Christian Grévisse (Eds.)

ICAI Workshops (ICAIW 2023)

Joint Proceedings of the

– 4th International Workshop on Applied Artificial
Intelligence (WAAI 2023)

– 5th International Workshop on Applied Informat-
ics for Economics, Society and Development (AIESD
2023)

– 2nd International Workshop on Intelligent Trans-
portation Systems and Smart Mobility Technology
(WITS 2023)

– 3rd International Workshop on Knowledge Manage-
ment, Innovation and Technologies (WKMIT 2023)

– 2nd International Workshop on Systems Modeling
(WSM)

co-located with the 6th International Conference on
Applied Informatics (ICAI 2023)



Editors

Hector Florez
Universidad Distrital Francisco José de Caldas
Bogotá, Colombia

Ixent Galpin
Universidad de Bogotá Jorge Tadeo Lozano
Bogotá, Colombia

Christian Grévisse
Université du Luxembourg
Esch-sur-Alzette, Luxembourg

Copyright © 2023 for the individual papers by the papers’ authors.
Copyright © 2023 for the volume as a collection by its editors.
This volume and its papers are published under the Creative Commons License
Attribution 4.0 International (CC BY 4.0).

Corresponding Editor:
Hector Florez
Universidad Distrital Francisco José de Caldas
Bogotá, Colombia
haflorezf@udistrital.edu.co

https://orcid.org/0000-0002-5339-4459
https://orcid.org/0000-0001-7020-6328
https://orcid.org/0000-0002-9585-1160
haflorezf@udistrital.edu.co


Preface

This volume contains the proceedings of the workshops: 4th International Work-
shop on Applied Artificial Intelligence (WAAI 2023), 5th International Workshop
on Applied Informatics for Economy, Society, and Development (AIESD 2023), 2nd
International Workshop on Intelligent Transportation Systems and Smart Mobility
Technology (WITS 2023), 3rd International Workshop on Knowledge Management,
Innovation and Technologies (WKMIT 2023), and 2nd International Workshop on
Systems Modeling (WSM 2023). These workshops were co-located with the 6th In-
ternational Conference on Applied Informatics (ICAI 2023)1 which took place at Uni-
versidad Ecotec in Guayuaquil, Ecuador, from 26 to 28 October 2023.

4th International Workshop on Applied Artificial Intelligence (WAAI 2023). The
workshop on Applied Artificial Intelligence is an annual event intended to be an im-
portant forum of the Artificial Intelligence (AI) community, organized by the GRUPO
GEMIS of the Universidad Tecnológica Nacional Facultad Regional Buenos Aires.
The workshop aims to provide a forum for researchers and AI community members
to discuss and exchange ideas and experiences on diverse topics of AI. It also seeks
to strengthen a space for discussion of innovative ideas as well as the development
of emerging technologies and practical experiences related to Artificial Intelligence
in general, and each of its technologies in particular. Submissions are invited on both
applications of AI and new tools and foundations.

5th International Workshop on Applied Informatics for Economy, Society, and De-
velopment (AIESD 2023). The workshop on Applied Informatics for Economy, So-
ciety, and Development organized by the Universidad Ecotec (Ecuador) seeks to pro-
mote discussion and dissemination of current economics research, systems for ter-
ritorial intelligence, e-participation, e-democracy, and territorial economic develop-
ment; with special emphasis on social and environmental development. The objec-
tive of this edition of AIESD is to discuss aspects related to computer science applied
in society. The idea is to learn the different techniques and tools that are used to study
social phenomena, economic growth, and the interaction between economic analy-
sis and decision-making. The workshop seeks to promote an atmosphere of dialogue
among the community of professionals working on issues related to technology and
its application in the economy as well as society.

2nd International Workshop on Intelligent Transportation Systems and Smart Mo-
bility Technology (WITS 2023). The digital transformation of traffic monitoring
systems has led to an increased interest from the academic community, governments,
and the general public in the concept of smart mobility, consisting of the optimized
use of transport networks through the automated analysis of traffic data and, espe-
cially, the implementation of intelligent transportation systems. This type of technol-
ogy focuses on optimizing how people travel, decreasing traffic congestion, improv-
ing road safety, and enhancing governmental decision-making during the construc-
tion or expansion of infrastructure. The International Workshop on Intelligent Trans-
portation Systems and Smart Mobility Technology (WITS), part of the International
Conference on Applied Informatics (ICAI), is an annual event organized by Univer-
sidad Antonio Nariño in Bogotá, Colombia, and intended to be an important forum

1http://icai.itiud.org/
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for the discussion and dissemination of contemporary research on the study and de-
sign of software providing integrated information to allow drivers, commuters and
pedestrians to make a safer and more coordinated use of urban transport networks.
Participants in the workshop will find a space for the exchange of innovative ideas
and practical experiences on the use of this type of technology as well as for the
establishment of collaborative networks. The workshop welcomes submissions on
both practical and theoretical proposals on ITSs and related technological solutions.

3rd International Workshop on Knowledge Management, Innovation and Tech-
nologies (WKMIT 2023)). The workshop on Knowledge Management and Infor-
mation Technologies is an annual event intended to be an important forum of the
Knowledge Management (KM) community, organized by the GRUPO GEMIS of the
Universidad Tecnológica Nacional Facultad Regional Buenos Aires. The knowledge
is a strategic resource to obtain better results in the organizations and its manage-
ment promotes continuous improvement practices and innovation. Complete and
integral knowledge management requires an approach from different perspectives:
people, organizational culture, processes, tools and technologies, among others. The
workshop aims to provide a forum for researchers and KM community members to
discuss and exchange ideas and experiences on diverse topics of KM. It also seeks
to strengthen a space for discussion of innovative ideas, development of emerging
technologies, and practical experiences related to Knowledge Management in gen-
eral and each of its technologies in particular.

2nd International Workshop on Systems Modeling (WSM 2023) The International
Workshop on Systems Modeling (WSM) aims to bring together researchers and prac-
titioners working in different areas of systems modeling to provide an opportunity
for the modeling community to further advance the foundations of modeling and
modeling in emerging areas.

The workshops received 28 submissions in total. All submitted papers under-
went a double-blind peer review process, where each paper was reviewed by at least
two (2) experts. After a careful discussion, the diverse program committees decided
to accept 15 research papers overall. This volume contains these papers. These pa-
pers are distributed across the workshops as follows:

– Nine submissions received for WAAI, of which three were accepted;

– Ten submissions received for AIESD, of which six were accepted;

– One submission received for WITS, which was accepted;

– Four submissions received for WKMIT, of which two were accepted;

– Four submissions received for WSM, of which three were accepted.

All the workshops took place on 26 October 2023. In all of them, each paper
presentation was immediately followed by comments from session chairs and a ple-
nary discussion. We thank all session chairs for their careful preparations and for
triggering insightful discussions.

October 2023 Hector Florez
Ixent Galpin

Christian Grévisse

ii



Organization

6th International Conference on Applied Informatics (ICAI
2023)

General Chairs

Hector Florez Universidad Distrital Francisco José de Caldas,
Colombia

Marcelo León Universidad Ecotec, Ecuador

Steering Committee

Jaime Chavarriaga Universidad de los Andes, Colombia

César Díaz OCOX AI, Colombia

Hector Florez Universidad Distrital Francisco José de Caldas,
Colombia

Ixent Galpin Universidad de Bogotá Jorge Tadeo Lozano,
Colombia

Olmer García-Bedoya Universidad de Bogotá Jorge Tadeo Lozano,
Colombia

Christian Grévisse Université du Luxembourg, Luxembourg

Sanjay Misra Institute For Energy Technology, Norway

Ma Florencia Pollo-Cattaneo Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

Fernando Yepes-Calderon Children’s Hospital Los Angeles, United States

Workshops Committee

Hector Florez Universidad Distrital Francisco José de Caldas,
Colombia

Ixent Galpin Universidad de Bogotá Jorge Tadeo Lozano,
Colombia

Christian Grévisse Université du Luxembourg, Luxembourg

iii



4th International Workshop on Applied Artificial
Intelligence (WAAI 2023)

Organizing Committee

Ma Florencia Pollo-Cattaneo Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

Hernán D. Merlino Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

Parag Chatterjee Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

Program Committee

Paola Britos Universidad Nacional de Río Negro, Argentina

Enrique Fernandez Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

Alejandro Hossian Universidad Tecnológica Nacional Facultad
Regional del Neuquén, Argentina

Horacio Kuna Universidad Nacional de Misiones, Argentina

Pablo Pytel Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

Edgar Serna Instituto Antioqueño de Investigación, Colom-
bia

Rodolfo Bertone Universidad Nacional de La Plata, Argentina

Luciano Straccia Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

Cinthia Vegega Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

5th International Workshop on Applied Informatics for
Economics, Society and Development (AIESD 2023)

Organizing Committee

Marcelo León Universidad Ecotec, Ecuador

Gino Cornejo Universidad Ecotec, Ecuador

iv



Hegira Ramírez Universidad Ecotec, Ecuador

Program Committee

Carlos Jijena Universidad Católica Boliviana Tarija, Bolivia

Erika González Universidad Nacional de Loja, Ecuador

Raquel Jalil Universidad Autónoma Juan Misael Saracho,
Bolivia

Simona Safarikova Palacky University, Czech Republic

Fernando Gutierrez Universidad de La Haya, Netherlands

Simone Belli Universidad Complutense de Madrid, Spain

Ruben Rumipamba CNT EP, Ecuador

Homero Rodriguez Universidad Estatal Península de Santa Elena,
Ecuador

Anderson Argothy Universidad Técnica de Ambato, Ecuador

Silvia San Román Universidad de Granada, Spain

Alejandra Colina Universidad Ecotec, Ecuador

Elena Piedra Universidad Ecotec, Ecuador

Alejandro Pacheco Universidad Ecotec, Ecuador

Lizethe Méndez Heras Universidad Ecotec, Ecuador

María de la O Barroso Universidad de Huelva, Spain

2nd International Workshop on Intelligent Transporta-
tion Systems and Smart Mobility Technology (WITS 2023)

Organizing Committee

Juan Camilo Ramírez Universidad Antonio Nariño, Colombia

Alejandra Baena Universidad Antonio Nariño, Colombia

Program Committee

Juan Camilo Ramírez Universidad Antonio Nariño, Colombia

Alejandra Baena Universidad Antonio Nariño, Colombia

Sergio Díaz Universidad Antonio Nariño, Colombia

v



Carlos Díaz Corporación Universitaria del Meta
(UNIMETA), Colombia

César Orlando Díaz Universidad ECCI, Colombia

Karen Beltrán Corporación Universitaria del Meta
(UNIMETA), Colombia

Hugo Martinez Universidad Nacional Abierta y a Distancia,
Colombia

Omar Rey Escuela Superior de Administración Pública,
Colombia

3rd International Workshop on Knowledge Management,
Innovation and Technologies (WKMIT 2023)

Organizing Committee

Ma Florencia Pollo-Cattaneo Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

Luciano Straccia Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

Program Committee

Inés Casanovas Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

Hernán D. Merlino Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

Paola Britos Universidad Nacional de Río Negro, Argentina

Alejandro Hossian Universidad Tecnológica Nacional Facultad
Regional del Neuquén, Argentina

María Roxana Martínez Universidad Abierta Interamericana, Argentina,
and Universidad Nacional de Quilmes, Ar-
gentina

Mauricio Rozo Rodriguez Universidad Tecnológica Nacional Facultad
Regional Buenos Aires, Argentina

vi



2nd International Workshop on Systems Modeling (WSM
2023)

Organizing Committee

Hector Florez Universidad Distrital Francisco Jose de Caldas,
Bogotá, Colombia

Jaime Chavarriaga Universidad Distrital Francisco Jose de Caldas,
Bogotá, Colombia

Program Committee

Daniel Sanchez Universidad Distrital Francisco Jose de Caldas,
Bogotá, Colombia

Jaime Chavarriaga Universidad de los Andes, Bogotá, Colombia

Hector Florez Universidad Distrital Francisco Jose de Caldas,
Bogotá, Colombia

Jorge Hernandez Universidad Distrital Francisco Jose de Caldas,
Bogotá, Colombia

Juan Guevara Universidad Distrital Francisco Jose de Caldas,
Bogotá, Colombia

Julio Hurtado Universidad del Cauca, Popayan, Colombia

Oscar Mendez Tangelo, Bogotá, Colombia

Sonia Pinzon Universidad Distrital Francisco Jose de Caldas,
Bogotá, Colombia

Rocio Rodriguez Universidad Distrital Francisco Jose de Caldas,
Bogotá, Colombia

Alix Rojas Universidad Ean, Bogotá, Colombia

vii



Table of Contents

4th International Workshop on Applied Artificial
Intelligence (WAAI 2023)

Artificial Intelligence in Higher Education: A Bibliometric Analy-
sis

1

Huseyin Bicen, Razvan Bogdan and Sebastian I. Petruc

Depression and Anxiety Diagnosis Using Unsupervised Learning
Approach

12

Martín Di Felice, Ariel Deroche, Ilan Trupkin, Parag Chatterjee and María
F. Pollo-Cattaneo

Development of a HIPAA-compliant synchronizer to Enable Au-
tomatic Reporting and Inter-institutional Collaboration in Health-
care Systems Worldwide

25

Fernando Yepes-Calderon and J. Gordon McComb

5th International Workshop on Applied Informatics for
Economy, Society, and Development (AIESD 2023)

Analysis Model for the Identification of Factors that Influence Stu-
dents Academic Performance

37

Camilo Sandoval, David Tabla and Hector Florez

Ecuadorian Companies’ Assets, Income, and Corporate Social Re-
sponsibility

51

Arnaldo Vergara-Romero, Petr Sed’a, Rafael Sorhegui-Ortega and Lisette
Garnica-Jarrin

viii



Energy Poverty in ALADI Member Countries: a Study based on
Multi-criteria Methods

63

Anderson Argothy, Angela Arévalo, Laura E. Moreta and Fernando Her-
rera

E-waste and Circular Economy: An Approach to the Latin Ameri-
can Case

75

Diana Morales-Urrutia

Regarding the Selection of a Trading Strategy in Efficient Markets 88

Arnaldo Vergara-Romero, Petr Sed’a, César Pozo-Estupiñan and Lisette
Garnica-Jarrin

SAS Classification in the creation of new companies in Ecuador 100

Daniel Mosquera, Fabricio Echeverria, Marcelo León, Luis Torres-Barrera
and Eladio Freire

2nd International Workshop on Intelligent Transporta-
tion Systems and Smart Mobility Technology (WITS 2023)

Predictive Modelling of Traffic Accidents in Bogota, Colombia:
Uncovering Key Contributing Factors

112

Sebastián Castellanos, Alejandra Baena and Juan Camilo Ramirez

3rd International Workshop on Knowledge Management,
Innovation and Technologies (WKMIT 2023)

Analysis of Open Data Interoperability through Catalogs in Latin
America

118

Roxana Martínez, Gastón Lacuesta and Ezequiel Ricciardi

ix



Descriptors for Technology Key Area in a Knowledge Manage-
ment Maturity Model

135

Luciano Straccia and María F. Pollo-Cattaneo

2nd International Workshop on Systems Modeling (WSM
2023)

Leveraging a Model Transformation Chain for Semi-Automatic
Source Code Generation on the Android Platform

150

Daniel Sanchez

Management Framework of Software Development: a Systematic
Review

165

Marcos Espinoza-Mina, Alejandra Colina Vargas and Natalia Montero
Ramos

Migration from Monolithic Applications to Microservices: A
Systematic Literature Mapping on Approaches, Challenges, and
Anti-patterns

185

Fernando Muraca and María F. Pollo-Cattaneo

x


