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Welcome by ACCA President
The IEEE International Conference on Automatica (ICA) and the XXII Congress of the
Chilean Association of Automatic Control (ACCA); IEEE ICA-ACCA2018 Congress is a
joint congress organized by ACCA, IEEE Chilean Chapter on Control Systems, IEEE
Chilean Chapter on Systems Man and Cybernetics, and the Faculty of Engineering of the
University of Bío-Bío, Chile.
IEEE ICA-ACCA2018 Congress is sponsored by IFAC, Colegio de Ingenieros de Chile;
AIE (Chilean Association of Electric and Electronic Industries) and IEEE Chile Section.
IEEE ICA-ACCA2018 Congress brings together all areas of automation,
computer engineering, biomedical engineering, power engineering,
communications and industrial engineering. This Congress accepts on research,
technology development, engineering applications, and innovations in education,
so that authors can discuss new ideas, and share their works with their colleagues
in the technical sessions.
The Congress include Technical Sessions, Plenary Talks of keynote speakers,
Tutorials, and discussion on some relevant topics. In addition, professionals from
industry will show new developments through lectures and exhibition of hardware
and software.
The Congress objectives are to:
1 Disseminate recent local research and development related with automation
applied in the areas of electrical engineering, electronics, computer engineering,
biomedical engineering, process engineering and industrial engineering.
2. Promote the advancement and exchange of knowledge and experiences in the
areas of these disciplines among academics, professionals and students.
3. Encourage the formation and consolidation of networks of friendship and
cooperation among professionals, academics and students.
The Chilean Association of Automatic Control (ACCA) is a non-profit
organization dedicated to promote the theoretical developments in automatic
control and its application to all engineering disciplines, biology, economics and
social sciences. To meet its objectives, ACCA conducts workshops, seminars,
courses and congresses since 1974, promoting the collaboration and exchange of
ideas between researchers and practitioners from the automatic control
community. The Automatic Control Association organizes conferences every two
years alternating the venue in different universities, with the participation of
leading professionals. These congresses are mandatory for those willing to stay
informed about new research topics, new hardware and software and about any
hot topic involving automation.

All ACCA activities are characterized by the dedication, professionalism and
excellence of their members. An Editorial Committee ensures (based on
anonymous reviewer reports) that all the presented works meet the minimum
standards imposed by ACCA. In addition, the Proceedings are made available to
the participants during the event, so that they can easily follow the exposition of
the authors and have the opportunity to establish a fruitful exchange of ideas with
them. ACCA congresses and seminars are considered among the best in the Latin
American region due to their international character and their high level. Since
2004, all accepted papers are published in IEEE Xplore and the best-presented
papers are published in international journals indexed at ISI Web of Science.
ACCA is affiliated to IFAC (International Federation of Automatic Control)
with Head Quarters in Austria. In addition, ACCA is part of the Latin American
Committee of Automatics, agreement by which the Latin American Congresses
rotate every two years between Argentina, Brazil, Chile, Colombia, Cuba and
Mexico, making them coincide with the respective National Congresses. ACCA
has organized the Latin American Automatic Control Congress in 1988, 1998 and
2010. ACCA has strong ties with IEEE Chile Section, especially with IEEE
Chilean Chapters on Control, SMC, Biomedical Engineering and Power
Electronics. In addition, ACCA has agreements with the Association of Electrical
and Electronic Industries AIE, the Colegio de Ingenieros de Chile and the Institute
of Engineers. ACCA Technical Committees work jointly with IEEE chapters to
optimize resources and have ties with the IFAC Technical Committee.
ACCA is very proud to reach its XXIII Congress, which have been organized
since 1974 interruptedly every two years. In this opportunity, our Congress
Honorary President is Dr. Eligio Amthauer Cárcamo (Q.E.P.D.), Professor of
Universidad de Concepción and brilliant Past President of ACCA 1995 to 1998.
Thanks Professor Amthauer for your excellence, kindness and dedication to
ACCA and to know how to guide several generations of engineers.

Welcome to IEEE ICA/ACCA2018
Carolina Lagos

Words of IEEE Chile Section Chair
IEEE ICA ACCA2018 Co- President
Welcome to this Conference! This Conference is for exchanging
knowledge, research results, new ideas and projects, applications in
industries, and above all, for getting to know each other, to explore
and for beginning cooperation and collaboration and strengthen
professional connections and friendship ties. Here, one comes to
present what one has done, to expose a constructive criticism and to
learn from one of each other.
The alliance that exists between ACCA, the Chile Section and its
Chapters is a long-standing one: since 1987, to carry out joint
technical activities such as the IEEE Chilecon Congress and this is
the XXIII ACCA Congress united to IEEE ICA (International
Conference on Automatic). These activities are supported by
Universities as now is the University of Bío-Bío and the Macro
Facultad integrated by that University as U. Talca and U. de La
Frontera, and some sponsorship important institutions and
companies.
I want to stop and pay a tribute to two people who have been crucial
in this successful model of Conferences because they have managed
how to attract a growing number of people. One of them is Dr. Mario
Fernández, from the University of Talca for his ideas for the
Congress, his enthusiasm, responsibility and effort. He is Vice
President of ACCA. The other is my brother Etienne Lefranc, who
anonymously contributed from the University where he worked, all
his experience in directing company (general manager in France and
in Chile of Software companies.) Between the three of us we have
created a model of Conferences that encourages participate,
economically sustainable and of high quality, added trust, an
atmosphere of adequate camaraderie, a good call, an incentive to
present better jobs and the contribution of universities, such as U
Bío-Bío in this case, that add more value to these events. I must

mention the works of Carlos Muñoz, Past President of ACCA, who
organized the IEEE Conference Chile con2017 and especially
Cristián Durán, organizer of this Conference, for their capacities,
efforts and to solve all obstacles in successes way.
I invite you to listen, to dialogue, to agree and disagree with our
guests in their Talks, in the Discussion Panels, and especially in the
technical sessions. This year we have a workshop on the industries
and companies, that Cristián Durán wants to bring to the academic
world and to make a bridge between these two actors and incorporate
a third one that is the suppliers, in order to produce a synergy of
development in our country and Latin Americans.
And, all of you that participating in this Conference, you are the
fourth important actor to realize all the expectations that our society
expects from us, the engineers, in order to produce jobs and
innovations that allow to achieve a better quality of life and of
opportunity to work in our countries in latin america.
Gastón Lefranc
Co- President de ICA ACCA 2018
IEEE Chile Section Chair

Welcome by President of this Conference
It is a privilege to welcome you to the IEEE ICA-ACCA 2018 conference. Efforts
of many people composing the Organization Committee, International Program
Committee, invited participants, Associated Institutions and, especially, of the
many authors that submitted their works to the conference, have resulted in a rich
high-level program. IEEE ICA-ACCA 2018 includes many areas of engineering
sciences, including automation, computer sciences, biomedical engineering,
power systems, communications and industrial engineering. Works are varied in
many goals related to research projects, technology development, engineering
applications, and innovations in education, so authors will find a good opportunity
to discuss new ideas, learn and share with their colleagues in the technical many
sessions.
The Congress includes many activities, including Technical Sessions, Plenary
Talks of Keynote Speakers, Tutorials, and Discussion Panels on some relevant
topics. In addition, professionals from industry and academia will show new
developments through lectures and exhibition of hardware and software. A quick
view on the program titles make evident the efforts and engagement of the authors
for contributing to the state-of-the-art and their countries developments with works
incorporating relevant technologies and subjects, such as advanced control
applications, applied artificial intelligence, Internet of Things, new and other; all
of this enabling enhanced production and people-oriented system.
In this sense, the Congress objectives are to:
1.

2.
3.
4.

Disseminate recent local research and development related with automation
applied in the areas of electrical engineering, electronics, computer
engineering, biomedical engineering, process engineering and industrial
engineering.
Promote the advancement and exchange of knowledge and experiences in the
areas of these disciplines among academics, professionals and students.
Encourage the formation and consolidation of networks of friendship and
cooperation among professionals, academics and students.
To produce a synergy of development in our country and the Latin American
countries, creating a bridge between the academy with the industries and
companies, more suppliers, that together with the participants of this
Conference, make a joint and fruitful work come true.

As an abstract of the main accomplishments: The Conference is official in IEEE.
230 works were received, of which the IPC (International Program Committee)
selected 182, which will be presented at the Technical Sessions. The submitted
papers represent authors from more than 100 institutions from more than 20

countries. The presented papers will be submitted to IEEE Xplore for publication
and the best papers, as is tradition since 2004, will be published in ISI Web of
Science Journals.
Also, as a special item on the conference program, there will be a Workshop of
Industries, on Thursday 18 morning, which will present challenges, developments
and achievements of industry related professionals. This is a good chance to see
opportunities of integrations between the research and the industry worlds, many
times at very distant places.
Finally, there are two discussion panels that will raise topics to discuss and social
activities to make new contacts and share.
We thank IEEE and its Chapters, the Chilean Association of Engineers and AIE
(Chilean
Association of Electric and Electronic Industries), authorities and colleagues
which supported the event realization, and especially the cooperation and support
of our sponsors: Comisión Nacional de Ciencia y Tecnología (CONICYT, Chile),
MacroFacultad de Ingeniería, Universidad del Bío-Bío, Facultad de Ingeniería de
la Universidad de Concepción, Universidad Tecnológica de Chile INACAP,
Universidad Católica de la Santísima Concepción (UCSC), Instituto Profesional
Virginio Gómez, LEYBOLD, Centro de Investigación de Polímeros Avanzados
(CIPA), PROYECMETAL, Municipalidad de Concepción, Hotel El Araucano,
Mitrinco and Hacienda Patagonia.
Many thanks to all for your commitment and enthusiasm. I invite you to enjoy this
Conference, learn and share.

Cristián Durán
President of IEEE ICA ACCA Conference
Universidad del Bío-Bío Professor

IEEE ICA ACCA 2018 Honorary Preside

Eligio Olegario Amthauer Cárcamo (Q.E.P.D.),
Nació en 1951 en Purranque, Osorno, casado con la Sra. Doris
Hoehmann Reschke, con quién tuvo 3 hijos. Sus estudios primarios
los realizó en el Instituto Alemán de Purranque y en el Instituto
Alemán de Osorno. Cursó sus estudios en la Universidad de
Concepción, donde obtuvo el título de Ingeniero Civil Eléctrico y
obtuvo el grado de Doctor en el Instituto de Dinámica de Sistemas
de Control Automático de la Universidad de Stuttgart, Alemania,
donde. Su vida profesional la desarrolló en el departamento de
ingeniería eléctrica de la Universidad de Concepción, donde llegó a
ser Profesor Asociado, fundando el área de Control Automático.
Se desempeñó desde el año 1976 al 2008, como académico e
investigador del Departamento de Ingeniería Eléctrica. Fue una
persona íntegra, mostrando siempre un alto compromiso y
responsabilidad institucional, formando parte de la primera
generación de egresados de Ingeniería Civil Eléctrica de la
Universidad de Concepción, con su Alma Máter.
Fue integrante activo en la creación de las carreras de Ingeniería
Civil Electrónica, Ingeniería Civil en Telecomunicaciones e

Ingeniería Civil Biomédica. Realizó un rol activo en la creación de
diversas líneas de investigación en el Área de Control Automático,
contribuyendo de manera significativa al desarrollo del control en el
país.
Eligio se caracterizó por su gran calidad humana, su capacidad
analítica, su interés por la cultura, y su buena relación con sus
alumnos y colegas. Activo participante de la Asociación Chilena en
Control Automático, donde llegó a ser su Presidente entre 1995 y
1998, a la que ayudó a posicionarse como una organización
importante en el país. Sus contribuciones en investigación se
centraron en las áreas de tratamiento digital de señales,
automatización de procesos y percepción remota.
Fue un colega excepcional, que siempre aportó al Departamento con
su entusiasmo por emprender y explorar nuevas ideas con
generosidad y compromiso; fue un profesor querido por sus alumnos
por sus clases con gran contenido didáctico. Estas cualidades no sólo
le valieron el afecto de sus colegas del Departamento sino que de
otros en Venezuela, Argentina y España, con quienes compartió a
través de proyectos Cyted.

IEEE Prize Ingeniero Eminente de Latinoamérica
2018

Luis Alejandro Morán Tamayo
Luis Alejandro Morán Tamayo, Profesor Titular en el Departamento de Ingeniería
Eléctrica de la Universidad de Concepción (desde Julio de 1997). Ingeniero Civil
Eléctrico de la Universidad de Concepción (1982), Doctor of Philosophy (PhD) in
Electrical Engineering, Concordia University, Montreal Canadá, (1990).
Ha sido investigador responsable en proyectos de investigación financiados por
Fondecyt, en forma continua entre el año 1991 y 2016, todos en la línea de
compensación activa de sistemas de potencia, co-investigador de proyectos con
financiamiento internacional (Internacional Copper Association, Agency for
Internacional Development, y ECOS-Francia). Es el autor principal de más de 60
papers publicados en revistas internacionales editadas por el IEEE (Institute of
Electrical and Electronics Engineers – USA) y del IEE (Inglaterra), dos de los cuales
han sido destacados como las mejores publicaciones en la revista de ese año
(1995 y 2002). El interés despertado por sus publicaciones se refleja en el alto
valor alcanzado en el factor h, que en junio del este año llegó a 42. También ha
escrito tres capítulos para diferentes libros editados por Academic Press (USA) y
CRC Press (USA). Ha sido invitado a dictar cursos de especialización y seminarios
en USA, Japón, Corea, Guatemala, México, Brasil y España.
En enero del 2005 es promovido a la categoría de Fellow del IEEE (Institute of
Electrical and Electronics Engineers - USA), en reconocimiento a las
contribuciones realizadas en el campo de la compensación estática de potencia
reactiva y del desarrollo de los filtros activos de potencia.
En Octubre de 1998 recibe el Premio Municipal de Investigación Aplicada,
otorgado por la Ilustre Municipalidad de Concepción “por su destacada labor en
docencia e investigación en el campo de la Ingeniería Eléctrica”.
En Investigación ha ganado reconocimiento internacional por el desarrollo de
compensadores estáticos de potencia reactiva y de filtros activos de potencia,
reconocimiento que le permitió obtener la categoría de Fellow Member del

Institute of Electrical and Electronics Engineers, siendo el segundo chileno en
obtener este importante reconocimiento. Gracias a sus importantes
contribuciones en investigación obtuvo el Premio Municipal en Investigación
Aplicada, otorgado por la Municipalidad de Concepción, en el año 1998. Ha sido
invitado para integrar comisiones examinadoras de tesis de doctorado en las
universidades de Queens (Canadá), McGill (Canadá), Cenidet (México), Santa
María (Brasil), New South Wales (Autralia), Católica, Federico Santa María y de
Chile. Desde 2012 es sub-director del Solar Energy Research Center.
En aplicaciones de la ingeniería: Ha liderado más de 200 proyectos de asistencia
técnica y de transferencia tecnológica, tanto en Chile, como en Brasil, Canadá y
Australia, para la industria minera. También ha liderado proyectos en la industria
de la celulosa y papel, empresas de distribución, generación y transmisión de
energía eléctrica. Gracias a su experiencia en el liderazgo de proyectos de
transferencia tecnológica fue nominado como “Distinguished Lecturer” del
Industry Applications Society del IEEE, para impartir cursos y seminarios sobre
calidad de suministro eléctrico en los distintos Capítulos Regionales que el IEEE
patrocina alrededor del mundo, siendo el primer chileno en lograr este
importante reconocimiento.
En formación de capital humano avanzado: los estudiantes que se han graduado
bajo la supervisión del Profesor Morán tienen un destacado desempeño en
empresas, centros de investigación y en la academia. Cuatro de los estudiantes
guiados por el Dr. Morán obtuvieron el premio a la mejor Memoria de Título,
reconocimiento otorgado por el Instituto de Ingenieros de Chile. El Dr. Pablo
Acuña, supervisado por el Dr. Morán, ganó una beca post-doctoral de la
Universidad de New Southwales, Sidney, Australia (2015 – 2018). El alumno
Rubén Insunza ganó una beca del Gobierno de Japón para seguir estudios de
Doctorado en el Instituto Tecnológico de Tokio, bajo la supervisión del Dr.
Hirofumi Akagi (1997), actualmente trabaja en Toshiba – Tokio.
En liderazgo académico: gracias a su destacado desempeño académico se le ha
solicitado participar en numerosas comisiones de Conicyt, de la Secretaría de
Educación Superior del Ministerio de Educación, y en la Universidad de
Concepción. Como Director del Departamento de Ingeniería Eléctrica lideró la
acreditación de las carreras de Ingeniería Civil Eléctrica, Ingeniería Civil
Electrónica, (5 años respectivamente), Ingeniería Civil en Telecomunicaciones (4
años), y de los programas de Magister y Doctorado (6 y 5 años respectivamente).
Como Decano de la Facultad de Ingeniería ha liderado el proyecto Ingeniería 2030
financiado por Corfo, obteniendo el Premio Ingeniería 2030, “Por sus logros en
Transferencia, Comercialización y Emprendimiento Tecnológico en Ingeniería
para Chile”
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Fri 19

IEEE ICA _ ACCA
2018

Time

Room 1

Room 2

Room 3

Room 4

Room 5

Keynote 3

Keynote 6

Keynote 4

Room 6

9:30
10:30

Coffee Break

11:00

Keynote 5

12:00

Lunch

13:30

Session:
25

Session:
26

Session:
27

Session:
28

Session:
29

Session:
30

Track: 8.3

Track: 2.5

Track: 4.5

Track: 9.2

Track: 1.1

Track: 3.3

15:30

Coffee Break

16:00

Session:
31

Session:
32

Session:
33

Session:
34

Session:
35

Session:
36

Track: 8.4

Track: 7.1

Track: 4.6

Track: 9.3

Track: 1.2

Track: 3.4

18:00

Closure ceremony

Tutorial

PAPERS BY TRACK
Tracks
Track 1: Generic Track
Track 2: Automation
and Process Control

Papers
66, 67, 112, 116, 119, 141, 142, 172, 220, 221,
225
3, 6, 13, 18, 28, 33, 34, 36, 38, 39, 40, 84, 86,
106, 109, 111, 151, 177, 178, 185, 187, 199, 206,
210, 213

Track 3: Computer
Networks and
Communications

7, 8, 15, 20, 55, 72, 91, 125, 129, 158, 157, 170,
174, 176, 184, 186, 189, 205, 212, 214

Track 4: Power
Electronics

9, 10, 11, 12, 22, 32, 35, 46, 49, 76, 101, 117,
121, 130, 133, 134, 135, 136, 143, 144, 146, 165,
166, 167, 191, 203, 216, 223, 224, 83

Track 5: Signal
Processing
Track 6: Robotics,
Artificial Intelligence
and Computer Vision
Track 7: Software,
Informatics and
Computer Science
Track 8: Energy and
Power Systems
Track 9: Biomedical
Engineering
Track 10: Engineering
Education
Track 11: Production
and Industry
Tutorial: V-REP
Tutorial: LPV
Tutorial: ADOxx

70, 81, 138, 182, 195
16, 26, 30, 31, 44, 45, 47, 52, 58, 69, 75, 94, 104,
147, 152, 161, 180, 181, 194, 200, 215,
53, 61, 77, 148, 188
21, 25, 29, 54, 57, 78, 90, 92, 96, 97, 107, 115,
124, 153, 162, 193, 196, 202, 222, 230
14, 50, 51, 80, 82, 98, 114, 123, 127, 128, 141,
154, 155, 156, 159, 197
24, 43, 48, 56, 59, 85, 87, 88, 103, 105, 108, 126,
140, 145, 171, 173, 192, 208, 209, 217
23, 41, 74, 99, 102, 150, 168, 169, 179, 211,
V-REP como plataforma virtual para la
experimentación en automatización y control
Linear Parameter Varying Control with
LPVTools
Implementando herramientas de modelado con
ADOxx

PROGRAM BY TRACKS
TRACK 1
ROOM

Track 1.1 Generic
Track Fri 19 13:3015:30, Session 29

5
1

Track 1.1: Generic Track

Session Track

#

29

1.1

67

29

1.1

112

29

1.1

119

29

1.1

172

29

1.1

220

Title
Air Quality Level Assessment
in Lima City Using the Grey
Clustering Method
Comparison of vegetation
indices acquired from RGB
and Multispectral sensors
placed on UAV
Drag-Quick Program Tool for
Calculations of the Air Drag
Force on a 1U-CubeSat
Assessing the Impact of
Variable Generation on
ROCOF Adequacy
Mobile LiDAR Scanner for
Generation of Georeferenced
3D Point Clouds

ROOM

5
1

Session

Track

#

35

1.2

221

1.2

66

1.2

116

1.2

142

1.2

225

35

35

35

35

Session 29, 6 papers
67,112,119,172,220
Authors
Alexi Delgado,
Motellanos Pamela and
Janfranco Llave
Fernando Fuentes, Samuel
Ortega, Marco Rivera,
Matthew Bardeen and
Miguel Angel Moreno
Guillermo Wenceslao
Zarate Segura and Avid
Roman-Gonzalez
Sebastian Serrano, Alex
Moreno, Tomas Avila and
Hector Chavez
Homero Oria-Aguilera,
Hector Alvarez-Perez and
Delvis Garcia-Garcia

Session 35, Track 1.2 Generic Track Fri 19 16:00-18:00
Session 35, papers
Track 1.2: Generic Track
221,66,116,142,225
Ttitle
Authors
Nicolás Reyes, Mario A.
Multiphysical Design of an
Tapia, Juan A. Tapia,
Axial Induction Motor with an
Werner Jara and Alvaro
Anisotropic Rotor
Hoffer
Where are the prisoners from, in
the jails of Lima, Peru? A
Alexi Delgado and
response using the grey
Janfranco Llave
clustering method
An Algorithm to Extract
Alexis Toribio, Luis
Physical Characteristics of
Vargas, Guillermo
Nematodes from Microscopic
Kemper and Alfonso
Images of Plant Roots
Palomo
Mohammad Ali
Recent Challenge and Trends of Hosseinzadeh, Maryam
Predictive Control in Power
Sarbanzadeh, Elham
Electronics Application
Sarebanzadeh and Marco
Rivera
Héctor Iván Inzunza
Design and implementation of a
Villagomez, Beatrice
development environment on
Pérez Arce, Sergio Iván
ladder diagram for arduino with
Hernández Ruiz and José
ethernet connection
Alejandro López Corella

Countries
Perú

España,
Chile

Perú

Chile
Cuba,
Chile

Countries
Chile

Perú

Perú

Perú

Iran Chile

TRACK 2
ROOM

2

Wed 17, 14:30-16:30, Session 2, Track 2: Automation and Process Control
T2

Session Track #
2

2.1

33

2.1

6

2

2.1

18

2

2.1

213

2

2.1

3

2

Session

Track

8

2.2

8

2.2

8

2.2

8

2.2

8

2.2

Title
Improving the control energy use for
first order plus time delay plants with
fractional proportional integral
controllers: a preliminary analysis
Diseño e implementación de un sistema
de monitorización ambiental en el hogar
para dispositivos Android

2

ROOM

Track 2: Automation and Process
Control

Identification and Process Control for
MISO systems, with Artificial Neural
Networks and PID Controller
Reproduction of hydrographs in a
micro-canal, through the design of a
decentralized PPI control for a TITO
model
Design of the Control Interface for a
quadricopter with the Kinect device

Session 2,
Papers
33,3,6,18,213
Authors

Countries

Norelys AguilaCamacho and
Carolina Ponce

Chile

Darwin Omar
Alulema Flores,
Alexander Ibarra
and Derlin
Morocho
Eduardo Viera
and Hector
Kaschel
Rubén Alarcón,
Oscar Briones,
Oscar Link and
Alejandro Rojas
Darwin Omar
Alulema Flores,
Alexander Ibarra
and Derlin
Morocho

Wed 17, 17:00-19:00, Session 8, Track 2: Automation and
Process Control.
Track 2: Automation and
Session 8, Papers
T2
Process Control
28,34,36,38,39
#
Title
Authors
Adaptive Control
Nino Vega, Pablo Parra
28
Implemented with
and Luis Córdova
Embedded Systems
Santiago Alejandro
Human upper limbs
Acurio Maldonado, Darío
movements imitation in a
Robayo Jácome, Daniel
34
humanoid robot using a
Marcelo Acurio
natural user interface
Maldonado and Álvaro
Cárdenas Salazar
Cascade Control Algorithm
Nino Vega, Pablo Parra
36
developed with Embedded
and Luis Córdova
Systems
Optimization and System
Wanderson Araujo, Ana
Identification Applied to a
Paula Melo, Brayann
38
Closed-Loop Level Control Pires, Eduardo Andrade
System
and Leandro Loures
Comparative study of three
control techniques for the
Fernando Regino, July
39
current loop of a Boost
Gómez and Edwin Espinel
Bridgeless converter

Ecuador

Chile

Chile

Ecuador

Countries
Ecuador

Ecuador

Ecuador

Brasil

Colombia

ROOM 2
T2
Session Track #
14

2.3

40

14

2.3

84

14

2.3

86

14

2.3

106

14

2.3

109

ROOM 2
T2
Session Track #
20

2.4

111

20

2.4

151

20

2.4

206

20

2.4

210

20

2.4

185

Thu 18, 14:30-16:30, Session 14, Track 2: Automation and
Process Control.
Track 2: Automation and
Session 14, Papers
Process Control
40,84,86,106,109
title
authors
A Casacade Predictive
Shrey Jain, Saksham Jain
Control strategy for Active
and Abhay Prithvi
Suspension System
Komanduri
Orlando Micolini, Luis
Case Study of Reactive and
Orlando Ventre, Mauricio
Embedded System Design
Ludemann, Juan Ignacio
Modeled with Petri Nets
Resiale Viano and
Christopher Carlos Bien
Cristian Castro, Hector
Modeling and multivariable
Vargas, Gonzalo Farias,
analysis of a flotation
Ernesto Fabregas, Alvaro
column system
Aracena and Jaime Morales
Optimal Wind Power
Erick Sierra and Carlos
Allocation applied to Chilean
Benavides
National Electric System
Development of Automatic
Alejandro Alvino, Martín
Control for TemperatureMatos, Christian Del Carpio
based Reduction of
and Leonardo Vinces
Bitterness in Tarwi
Thu 18 17:00-19:00, Session 20, Track 2: Automation and
Process Control.
Track 2: Automation and Session 20, Papers
Process Control
111,151,206,210,185
Title
Authors
Automated Sprayer
Richar Sosa, Lida Vazquez,
System for Variable
Ivan Santana, Ernesto Rubio
Rate Application of
and Cristian Duran-Faundez
Pesticides
Development of
Karens Medrano, Denis
SCADA using a RTU
Altuve, Kelman Belloso and
based on IoT controller. Carlos Bran
State feedback
regulation on portFelipe Martinez Nicholls and
Hamiltonian systems: a
Karina Acosta Barbosa
convex based approach
Víctor Gutiérrez-Godoy,
Experimental Evaluation Cristian Duran-Faundez,
of a Wireless Control for Ernesto Rubio, Luciano
a Coupled Tanks System González-González and
Christian Hernández-Novoa
Virtual instrumentation
Carlos Calderon-Cordova,
system architecture
Lenin Jimenez, Rudid Loyola
applied to remote tensile
and Fanny Cuenca
testing machine

Countries
India

Argentina

España,
Chile

Chile

Perú

Countries
Cuba, Chile

El Salvador

Chile

Chile

Ecuador

ROOM

2
2

Session

Track

#

26

2.5

187

26

2.5

199

26

2.5

177

26

2.5

178

26

2.5

13

Fri 19, 13:30-15:30, Session 26, Track 2: Automation and Process Control.
Track 2: Automation and Process
Session 26, Papers
Control
187,199,177,178,13
Title
Authors
Countries
Stephanie Loi Brião,
Explicit Computation of
Matheus Pedrosa,
Stabilizing Feedback Control
Eugenio Castelan,
Brasil
Gains Using Polyhedral Lyapunov
Eduardo Camponogara
Functions
and Leonardo Assis
Two control schemes for
concentration of dissolved oxygen Erwin Werner, Nelson
Chile
through the speed of agitation of
Gatica and Nelson Aros
an activated sludge system
Kevin Gularte,
Scheme for Chaos-based
Leonardo Rêgo and
Brasil
Encryption and Lyapunov Analysis
José Vargas
Open and Closed Loop Neural
Identification of Uncertain
Kevin Gularte and José
Brasil
Systems with Transient Time
Vargas
Adjustment
An enhanced hierarchical structure
for microgrids from a Control
Miguel Parada Contzen Chile
perspective

TRACK 3
ROOM 3

Session Track

#

Mie 17, 14:30-16:30, Session 3, Track 3, Computer Networks
and Communications. Chairs: I. Soto, H. Kaschel
Track 3: Computer Networks and
Session 3, Papers
Communications
7,8,15,20,55
title
authors

3

3.1

7

Modeling and simulation of the ITM
model for point to point prediction on
Digital Television Extensible to other
technologies

3

3.1

8

Design of Rectangular Microstrip Patch
Antenna for 2.4 GHz applied a WBAN

3

3.1

15

3

3.1

20

3

3.1

55

Hector Kaschel,
Sergio Cordero
and Eduardo
Costoya
Hector Kaschel
and Cristian
Ahumada
Hector Kaschel
and Cristian
Ahumada

Design of a Sextuple Band Microstrip
Antenna for wearable applications a
WBAN the Low SAR
A Cooperative Spectrum Sensing Strategy
Karel Toledo and
for Dynamic Cognitive Radio Sensor
Hector Kaschel
Networks
Pablo Adasme,
A Cluster-based Approach to Maximize
Enrique San Juan,
Number of Users in Wireless Multi-Cell
Ismael Soto and
Networks
Fernando Valdés

Países
Colombia

Chile

Chile

Chile

Chile

ROOM

3

Session

Track

#

9

3.2

72

9

3.2

91

9

3.2

125

9

3.2

129

9

3.2

158

ROOM 6

Session Track

#

30

3.3

170

30

3.3

174

30

3.3

176

30

3.3

184

30

3.3

186

Mie 17, 17:00-19:00, Session 9, Track 3, Computer
Networks and Communications. Chairs: G. Schleyer,
Track 3: Computer Networks
Session 9, Papers
and Communications
72,91,125,129,158
title
authors
Approach of Multicasting
José Márquez, Ismael
Routing with Solution for
Gutiérrez and Elba
Network Coding Applying
Sánchez
Edmonds-Karp
A Multi Interface Home
Jose Guzman and Felipe
Automation System with
Nunez
Distributed Intelligence
Implementing A Geo-Routing
Felipe Hidalgo, Patricio
Protocol Assisted by User
Galdames and Claudio
Preferences Using Wi-FiDirect
Gutiérrez-Soto
Gustavo Schleyer,
An Application for Geolocalized Felipe Cid Burgos,
Sightings of Marine Fauna
Paulo Gallardo, María
Supported by a Social Internet of Elisa Arroyo,
Things Approach
Marygrace Balinos and
Yacqueline Montecinos
Ricardo Enrique Pérez
Modelling Communication
Guzmán, Yamisleydi
Network for Intelligent
Salgueiro Sicilia, Marco
Applications in Microgrids Part
Rivera and Javier
II
Muñoz
Fri 19, 13:30-15:30, Session 30, Track 3, Computer
Networks and Communications.
Track 3: Computer Networks
Session 30, papers
and Communications
170,174,176,184,186
Title
Authors
José-Luis Díaz-Reséndiz,
Alma-Eliza GuerreroIoT Based Ambient
Sánchez, Manuel
Monitoring System for
Toledano-Ayala and
Intelligent Buildings
Edgar-Alejandro RivasAraiza
A Simple and Fast Algorithm Ginno Millan, Guillermo
for Traffic Flow Control in
Fuertes, Miguel Alfaro,
High-Speed Computer
Manuel Vargas and Raul
Networks
Carrasco
BER Experimental
Ignacio Bugueño, Felipe
Measurements in the 2.4 GHz
Bahamonde and Cesar
and 5.85 GHz Bands using
Azurdia
Software Defined Radios
José Saavedra,
Coverage estimation of
Christopher Flores,
multicast OFDM systems
Anthony Busson and
based on stochastic geometry
Pierre Duhamel
Frequency Support Control of
Carlos Meléndez, Matías
a Modular Multilevel Matrix
Díaz, Simón Cerda, Felix
Converter based Wind Energy
Rojas and Héctor Chávez
Conversion System

Países
Colombia

Chile

Chile

Chile

Chile

Countries

México

Chile
Colombia

Chile

Chile
Francia

Chile

ROOM

6

Session

Track

#

36

3.4

205

36

3.4

212

36

3.4

214

36

3.4

157

36

3.4

189

Fri 19, 16:00-18:00, Session 36, Track 3, Computer
Networks and Communications.
Track 3: Computer Networks Session 36, Papers
and Communications
205,212,214,157,189
Title
Authors
High Availability Routing
Hector Kaschel and
Protocol for WSN
Eduardo Viera
Monitoring of illegal
activities in the border area
between Ecuador and
Colombia using
Daniel Icaza
telecommunications
networks and microcameras
supplied by solar energy
installed in native birds.
David Rocha-Rocha,
Genetic Algorithm for the
Francisco VásquezNodes Deployment Problem Salgado, Cristian Duranin Industrial Wireless Sensor Faundez, Rosa Medina
Networks
Durán, Daniel G. Costa
and Patricio Galdames
Modelling Communication
Ricardo Enrique Pérez
Network for Intelligent
Guzmán, Yamisleydi
Applications in Microgrids
Salgueiro Sicilia, Marco
Part I
Rivera and Javier Muñoz
Guillermo Fuertes,
Adaptive equalization using Ricardo Navarrete,
artificial neural networks for Miguel Alfaro, Ginno
a visible light
Millan, Manuel Vargas,
communication system
Carolina Lagos and Raul
Carrasco

Countries
Chile

Ecuador

Chile
Brasil

Chile

Chile
Colombia

TRACK 4
Wed 17 14:30-16:30, Session
4, Track 4: Power Electronics

ROOM 4

Session Track #
4

4,1

9

4

4,1

10

4

4,1

11

4

4,1

12

4

4,1

22

ROOM

4

Session

Track

#

10

4.2

32

10

4.2

35

10

4.2

46

10

4.2

49

10

4.2

76

Track 4: Power Electronics

Session 4, Papers
9,10,11,12,22

Title

Authors

Countries

Marco Rivera, Daniel
Faundez and Johann
Kolar

Chile
Suiza

Marco Rivera, Daniel
Faundez and Johann
Kolar

Chile
Suiza

Marco Rivera, Daniel
Faundez, Johann Kolar
and Patrick Wheeler

Chile
Suiza
Inglaterra

Marco Rivera and
Gerardo Castro

Chile

Convertidores Trifasicos CACC con Circuitos de Inyeccion
de Corriente Pasiva, Activa e
Hıbrida - Parte I
Convertidores Trifásicos CACC con Circuitos de Inyección
de Corriente Pasiva, Activa e
Híbrida - Parte II
Una Nueva Unidad de
Alimentación en Tierra para
Aplicaciones Aeronáuticas
Análisis de Técnicas de
Control de Corriente en un
Convertidor Matricial
Indirecto
An Asymmetric Modular
Multilevel Converter of 27
Levels

Javier Muñoz, Manuel
Diaz, Marco Rivera,
Chile
Daniel Apablaza, Pedro Colombia
Melin and Jaime Rohten

Wed 17, 17:00-19:00, Session 10, Track 4: Power Electronics.
Session 10, Papers
Track 4: Power Electronics
32,35,46,49,76,101,121
Title
Authors
Countries
Diseño, Armado y Puesta en
Marcha de un Convertidor
Marco Rivera and
Matricial Multimodular
Chile
Gerardo Castro
Monofásico para la
Interconexión de Redes
Control Predictivo de Corriente Felipe Herrera, Marco
de un Convertidor NPC
Rivera and Jose
Chile
Conectado a la Red
Riveros
Carlos Muñoz, Marco
Control Predictivo para MPPT
Rivera, Ariel Villalon,
de un Sistema Fotovoltaico sin
Chile
José Riveros and Javier
etapa DC/DC
Muñoz
Mohammad Ali
Asymmetric Cascaded MultiHosseinzadehad,
level Converter with an
Chile
Maryam Sarbanzadeh,
Optimal Structure with
Irán
Elham Sarbanzadeh
Reduced Components
and Marco Rivera
Finite control set model
Patricio Cáceres,
predictive current control of the Carlos Restrepo,
Chile
Coupled-Inductor Buck-Boost Carlos Baier and Javier
DC-DC Switching Converter
Muñoz

Thu 18, 14:30-16:30, Session 16, Track 4: Power
Electronics.
Session 16, Papers
Track 4: Power Electronics
101,117,121,130,133

ROOM 4

Session Track

#

Title

16

4.3

101

16

4.3

117

Sliding Mode Control of a
Boost Converter Applied as
MPPT on a Stand-Alone
WECS
A New Topology of
Multilevel Inverter with
Reduced Part Count

16

4.3

121

Optimization of the THD and
the RMS voltage of a
cascaded multilevel power
converter.

16

4.3

130

Predictive Control for a
Flying Capacitor Multilevel
Inverter

16

4.3

133

Trends and Challenges of
Predictive Control in Power
Electronics

ROOM

4

Session

Track

Alfredo Martinez, Miguel
Lopez and Werner Jara

Chile

Vijayaraja Loganathan,
Marco Rivera and Ganesh
Kumar Srinivasan
Luis David Pabón
Fernández, Jorge Luis
Diaz Rodriguez and
Edison Andres Caicedo
Peñaranda
Maryam Sarbanzadeh,
Mohammad Ali
Hosseinzadeh, Elham
Sarebanzadeh and Marco
Rivera
Maryam Sarbanzadeh,
Mohammad Ali
Hosseinzadeh and Marco
Rivera

#

Title

Authors
Mohammad Ali
Hosseinzadeh, Maryam
Sarbanzadeh, Elham
Sarabanzadeh and Marco
Rivera
Diego Aldana, Yamisleydi
Salgueiro, Colin Bellinger,
Marco Rivera and César
Astudillo

22

4.4

134

22

4.4

135

Performance Assessment of
Classification Methods for
the Inductance within a VSI

136

PDI Control Strategies
Comparison with Gain
Schedule and States
Feedback in a Buck-Boost
Converter

4.4

Countries

Colombia

India
Chile

Irán
Chile

Irán
Chile

Thu 18, 17:00-19:00, Session 22, Track 4: Power Electronics.
Session 22, Papers
Track 4: Power Electronics
143,144,146,165,166
Back-to-Back Modified TType Half-Bridge Module
for Cascaded Multi-level
Inverters with Decreased
Number of Components

22

Authors

22

4.4

143

A Comparative Analysis in
Asymmetric Inverters Non Regenerative

22

4.4

144

Study of MPPT Algorithms
for a Three-Levels Boost
Interleaved Converter

Matías Garbarino, Rodrigo
Morales, Jaime Rohten,
Vladimir Esparza, Angel
Rubio and Pedro Melin
Eduardo Espinosa, Pedro
Melin, Johan Guzman, José
Espinosa, Carlos Baier,
Javier Muñoz and Raul
Gregor
Javier Muñoz, Daniel
Apablaza, Manuel Diaz and
Carlos Restrepo

Countries

Irán Chile

Chile
Canadá

Chile

Chile
Paraguay

Chile

ROOM 3

Fri 19 13:30-15:30, Session 27, Track 4: Power Electronics.
Session 27, Papers
Track 4: Power Electronics
146,165,166,167,191

Session Track

#

27

4.5

146

27

4.5

165

27

4.5

166

27

4.5

167

27

4.5

191

Title

Authors

Solar Energy Injection for a
Multilevel Power Converter,
Using Predictive Control
Strategy
Alternate Arm Converter with
Thyristor-based Director
Switches
Nearest Level Control for the
three-phase to single-phase
MMC for Solid State
Transformers
An Overmodulation
Algorithm based on SVM for
High Power Quality
Applications

Victor Aguayo, Silvana
Navarro, Darwin Vega, Jaime
Rohten, Pedro Melin, Angelo
Estrada and Oscar Castro
Diego Soto, Manuel
Martinez, Ivan Andrade and
Rubén Peña
Gabriel Droguett, Félix
Rojas, David Arancibia,
Matías Díaz, Matías Uriarte
and Galina Mirzaeva
Matías Uriarte, Félix Rojas,
Matías Díaz, Galina
Mirzaeva and Gabriel
Droguett
Camilo Contreras, David
Guajardo, Matias Diaz, Felix
Rojas, Mauricio Espinoza
and Roberto Cardenas

Fast Delayed Signal
Cancellation based PLL for
unbalanced grid conditions

Countries

Chile

Chile
Australia

Chile

Chile
Costa
Rica

Chile

ROOM 3

Vie 19, 16:00-18:00, Session 33, Track 4: Power Electronics.
Session 33, Papers
Track 4: Power Electronics
4p
203,216,223,224,183

Session Track #

Title

Authors

Countries

Robust Voltage Regulation of
a Stand Alone Uncertain
Single-Stage Boost Inverter
Control Predictivo de
Corriente Operando a
Frecuencia Fija de
Conmutaci´on en un
Convertidor NPC Conectado a
la Red

Diego Verdugo, Javier
Borquez and Karina
Barbosa

Chile

Felipe Herrera, Marco
Rivera and José Riveros

Chile

33

4.6

203

4.6

216

4.6

223

33

33

33
4.6

224

4.6

83

33

Predictive Voltage Control
Techniques for AC UPS
Applications
Predictive Current Control
Strategy for a Direct Matrix
Converter with Modulated
Switching Pattern
Third Order Sliding Mode
Control of Buck Converter
Fed Permanent Magnet DC
Motor

Sergio Toledo, Edgar
Maqueda, Marco Rivera,
Tomislav Dragicevic and
Raúl Gregor
Federico Gavilán, Sergio
Toledo, Marco Rivera,
David Caballero and Raúl
Gregor
Dhanasekar R, Ganesh
Kumar Srinivasan and
Marco Rivera

Chile
Paraguay
Denmark

Paraguay

Chile
Canadá

TRACK 5
ROOM

3

Session

Track

#

29

5.1

70

5.1

29

81

5.1

29

138

5.1

29

182

5.1

29

195

Thu 18, 14:30-16:30, Session 15, Track 5: Signal
Processing.
Track 5: Signal
Session 15, Papers
Processing
70,81,138,182,189,195
Title
Authors
Development of a
Priscila P. Pinheiro and
Hardware Platform LED- Maria Bernadete De Morais
Based Spectroscopy
França
Conformal Mapping
Gilberto de Melo Junior and
applied in coding and
Wesley Pacheco Calixto
decoding of audio signal
Procesamiento de Señales
Jorge Del Carpio, Freddy
No- Lineal y Asociación
Sotelo and J. Alberto Delde Colores en Áreas
Carpio-Salinas
Geográficas
Preliminary Studies on
Krzysztof Herman, Eduardo
FPGA Implementation of Boemo, Washington
a Real-Time Ultrasonic
Fernandez, Cristian DuranAir-Coupled Sonar
Faundez and Ernesto Rubio
Performance analysis of
Santiago Felipe Luna
three estimators in EMG
Romero and Christian
adaptive filtering using an
Salamea Palacios
autocalibration stage

Countries
Brazil

Brazil

Perú

Chile
España

Ecuador

TRACK 6
ROOM 5

Session Track #
5

6.1

16

5

6.1

26

5

6.1

30

5

6.1

31

5

6.1

45

Wed 17, 14:30-16:30, Session 5, Track 6: Robotics, Artificial
Intelligence and Computer Vision.
Track 6: Robotics, Artificial
Session 5, Papers
Intelligence and Computer
16,21,26,30,31
Vision
Title
Authors
Path planning using the A*
Ricardo Castillo and Juan
algorithm for the MECABOT
Rodriguez
modular system
Manipulation of a
Rodolfo Garcia-Rodriguez,
Constrained Circular Object
Branko Domancic and Vicente
avoiding Measuring of Angle Parra-Vega
Marcos Gómez Redondo,
Automatic Scene
Hector Fretes, Jose RodriguezReconstruction Algorithm for
Pineiro, Jorge Esteban Rodas
Planialtimetric Applications
Benítez and Raul Gregor
Bruno Q. Oliveira, Victor H.
Optimized planning of optical
Cunha, Herberth V.S.P. Junior,
transport networks using
Lucas C. Guimarães, Flávio
artificial intelligence
H.T. Vieira and Marcos
techniques
Antônio Desousa
Fernando Fuentes, Samuel
Using clustering algorithms to
Ortega, Marco Rivera,
segment UAV-based RGB
Matthew Bardeen and Miguel
images
Angel Moreno

Countries
Colombia
Chile
México

Paraguay

Brasil

Chile
España

Wed 17, 17:00-19:00, Session 11, Track 6: Robotics, Artificial
Intelligence and Computer Vision.
Track 6: Robotics,
Session 11, Papers
Artificial Intelligence and
47,52,180,75,94
Computer Vision
Session Track #
Title
Authors
Mario Peña-Cabrera, Adrián
Robotic Vision Assembly Jiménez, Roman Osorio, Victor
12
6.2
47
using FPGA
Lomas, Ismael López and
Gaston Lefranc
Navigation control of the
Gonzalo Farias, Enrique Torres,
Khepera IV model with
Ernesto Fabregas, Héctor
12
6.2
52
OpenCV in V-REP
Vargas, Sebastián Dormidosimulator
Canto and Sebastián Dormido
Diseño de un controlador
Michael Fernando Gamba
12
6.2
180 por LMI para estabilizar
Gómez and Julian Francisco
un tricóptero coaxial.
Gamba Gómez
Simulation of a
quadrupedal modular robot Vanessa Cruz and Ricardo
12
6.2
75
MECABOT based in the
Castillo
salamander using Webots
Javier Orlando Pinzón Arenas,
Mouth States using LSTM
12
6.2
94
Robinson Jimenez and Astrid
Neural Network
Rubiano Fonseca
ROOM 5

ROOM

Session

17

17

17

17

17

Countries
México

Chile
España
Colombia

Colombia

Colombia

|Jue 18, 14:30-16:30, Session 17, Track 6: Robotics, Artificial Intelligence
and Computer Vision.
Track 6: Robotics, Artificial
Session 17, Papers
Intelligence and Computer
104,147,152,69,58
Vision
Track #
Title
Authors
Countries
Implementation and
Carlos Calderon-Cordova,
comparative analysis of
Roger Sarango, Edwin
Ecuador
6.3
104 fractional order PID Embedded Macas, Cristian Ramirez
Chile
Controllers, applied to speed
and Franklin Rivascontrol of a robotic prosthesis
Echeverria
Use of SimMechanics for the
design of a 6 RSS Stewart
Víctor Pizarro-Céspedes
6.3
147
Chile
platform applied to vibration
and Mario Fernandez
tests in fruits
Non-monotonous logic model
of the CLP-USD exchange rate: Luis Rojo and Oscar C.
6.3
152
Chile
An approach from Artificial
Vásquez
Neural Networks (ANN).
Roman Osorio-Comparan,
Edgard De J. Vasquez,
Object Detection Algorithms
Mario Peña, Miguel
Chile
6.3
69 and Implementation in a Robot
Bustamante, Gaston
México
of Service
Lefranc and Ismael LopezJuarez
Alejandro Ghersin, Juan
Cluster Space LPV Control of
6.3
58
Ignacio Giribet and Ignacio Argentina
Robot Formations
Mas
5

Thu 18, 17:00-19:00, Session 23, Track 6: Robotics,
Artificial Intelligence and Computer Vision.
Track 6: Robotics, Artificial
Session 23, Papers
Intelligence and Computer
200,215,44,161,181
Vision

ROOM 5

Session Track #

Title

Authors

PI-Fuzzy and PI Algorithm
in MRAS
Toward Semantic Action
Recognition for Avocado
Harvesting Process based on
Single Shot MultiBox
Detector
CJ: An intelligent robotic
head based on deep learning
for HRI

Fernando Salazar-Heise
and Nelson Aros-Oñate

Chile

Juan Pablo Vasconez,
Jaime Salvo and Fernando
Auat Cheein

Chile

23

6.4

200

23

6.4

215

23

6.4

44

23

6.4

161

PD–Fuzzy+I control for a
two degrees-of-freedom
parallel robot

23

6.4

181

Autonomous Multirrotor
Design and Simulation for
Search and Rescue Missions

Countries

Nicolas Carpio, Gabriel
Hermosilla, Esteban Vera
and Gonzalo Farías
Boris L. MartinezJimenez, Orlando Urquijo,
Andrés Feitó, Dianelis
García and Ernesto Rubio
Cristián Alarcón and
Marcela Jamett

Chile

Chile Cuba

Chile

TRACK 7
ROOM

2

Session

Track

32

32

32

32

32

7.1

7.1

7.1

7.1

7.1

Fri 19, 16:00-18:00, Session 32, Track 7: Software, Informatics
and Computer Science.
Track 7: Software, Informatics
Session 32, Papers
and Computer Science
53,77,148,188,61
#

Ttitle

Authors

53

Clasificador de Noticias usando
Autoencoders

Gonzalo Farias, Sebastián
Vergara, Ernesto Fabregas,
Gabriel Hermosilla,
Sebastián Dormido-Canto
and Sebastián Dormido

77

148

Toward a health situation index
with uncertain availability of
experts: The case of the
countries associated to the Pan
American Health Organization
(PAHO).
Challenges and Improvements
on Packaging and Delivery
Subprocess in Web Engineering

188

Face detection for efficient
video-surveillance IoT based
embedded system

61

Claudia A. Duran and Fredi E.
Palominos

P. J. Araya-Córdova, Luis
Rojo, Mario Tarride and
Óscar C. Vásquez

Claudio Navarro and Carlos
Cares

Countrie
s
Chile
Spain

Chile

Chile

Juan-Carlos Vela-Medina,
Alma-Eliza GuerreroSánchez, José-Erik RivasMéxico
Araiza and Edgar-Alejandro
Rivas-Araiza
Methodological proposal for
decision making soported on
Chile
ANP and Multidimensional
Database

TRACK 8
Thu 18, 14:30-16:30, Session 13, Track 8: Energy and
Power Systems.
Session 13, Papers
Track 8: Energy and Power Systems
21,25,29,54,57

ROOM 1

Session Track

#

Title

Authors

Leonidas Muñoz
and Jorge Mendoza
Chile
Baeza
Enrique Paiva,
Marcelo Llano,
Jorge Esteban
Paraguay
Rodas Benítez, Raul China
Gregor and Jose
Rodriguez-Pineiro

13

8.1

21

Algorithm HBB-BC for Feeders
Reconfiguration Considering Wind
and Photovoltaic Generation

13

8.1

25

Design and Implementation of a
VTOL Flight Transition Mechanism
and Development of a Mathematical
Model for a Tilt Rotor UAV

29

Simultaneous Optimization of
Topology, Distributed Generation
and Energy Storage Systems in
Distribution Networks Using the
MOHBB-BC Algorithm

13

8.1

Leonidas Muñoz
Reyes and Jorge
Mendoza Baeza

13

8.1

54

Sizing and placement model of
energy storage systems in an
interactive simulation tool for power
distribution networks

13

8.1

57

Towards representing load dynamics
on primary frequency controlconstrained Unit Commitment

ROOM

Session

1

Track #

19

8.2

78

19

8.2

90

19

8.2

92

19

8.2

96

Interaction Between AC Grids
and MTDC Systems Based on
Droop Controllers

97

Electromagnetic Analysis of a
Novel PMSM with Modular
Stator for Low Power
Generation

19

8.2

Chile

Lisa Soto, Rodrigo
Martinez, Hector
Vargas, Jorge
Chile Mendoza, Jesus
Spain
Chacon and Luis De
la Torre
Marco Castro,
Hector Chavez and
Chile
Javier Pena

Thu 18, 17:00-19:00, Session 19, Track 8: Energy and
Power Systems.
Track 8: Energy and Power
Session 19, Papers
Systems
78,90,92,96,97
Title
Authors
The Energy Planning according
to the ISO 50001 contribute to
the consolidation of a
Sustainable Campus to the
Universidad Autonoma de
Occidente
Predictive Current Control of an
Induction Machine for Solar
Pumping Application
Feeder Configuration and
Coordination of Protections for
an Electric Substation

Countries

Rosaura Castrillon and
Andrea Maria Quintero

Javier Riedemann,
Werner Jara, Cristian
Pesce and Rubén Peña
Pablo Parra, David
Cárdenas and Nino
Vega
Sebastián Martínez,
Fernando Torres,
Claudio Roa and
Enrique Lopez
Carlos Montoya, Juan
Tapia, Cristián Pesce,
Javier Riedemann and
Werner Jara

Countries

Colombia

Chile
Austria
Ecuador

Chile

Chile
Austria

ROOM

1

Session

Track

#

25

8.3

107

25

8.3

115

25

8.3

124

25

8.3

153

25

8.3

230

ROOM

1

Session

Track

#

31

8.4

193

31

31

31

31

8.4

8.4

8.4

8.4

196

202

222

162

Fri 19, 13:30-15:30, Session 25, Track 8: Energy and
Power Systems.
Track 8: Energy and Power
Session 25, Papers
Systems
107,115,124,153,230
Title
Authors
Countries
Performance of the
Estimators Weighted Least
Square, Extended Kalman
Holger Cevallos, Gabriel
Filter and the Particle Filter
Ecuador
Intriago and Douglas Plaza
in the Dynamic Estimation
of State Variables of
Electrical Power Systems
Comparison Between
Fernando Torres, Sebastián
Voltage Droop and Voltage
Martínez, Claudio Roa and
Chile
Margin Controllers for
Enrique López
MTDC Systems
Study of Reactive Power
Pedro Melin, Johan
Compensation Capabilities
Guzman, Jaime Rohten,
and LC Filter Design for a
Carlos Baier, Javier Muñoz,
Chile
Three-Phase Current-Source Jose Espinoza and Eduardo
STATCOM
Espinosa
The Sequential Importance
Sampling Particle Filter with Gabriel Intriago, Holger
a Systematic Resampling in Cevallos, Douglas Plaza and Chile
the State Estimation of
Raúl Intriago
Power Systems
Rodrigo López, Miguel
Probabilistic Minimal Loss
Lopez, Jorge Mendoza,
Reconfiguration for Electric
Chile
Enrique López, Gastón
Power Distribution Control
Lefranc
Fri 19, 16:00-18:00, Session 31, Track 8: Energy and Power
Systems.
Track 8: Energy and Power
Session 31, Papers
Systems
193,196,202,222,162
Title
Authors
Countries
A New Method Based on Wavelet
Julio Arita Torres and
Transform and ANN for
Ricardo Caneloi Dos
Brazil
Multiterminal HVDC System
Santos
Protection
Juan-Carlos LorenzanaIoT based robust electrical energy
Gerardo, José-Luis Díazmonitoring system with
México
Reséndiz and EdgarProgrammable Logic Controller
Alejandro Rivas-Araiza
Automatic Generation Control of a
equivalent Multi- Source Electric
Marcos Sacasqui
Perú
Power System using the
decentralized NEPSAC controller
David Caballero, Sergio
Predictive Voltage Control using
Toledo, Marco Rivera,
Paraguay
Matrix Converter for a Stand-alone Edgar Maqueda, Federico
Chile
Wind Energy based Microgrid
Gavilan, Carlos Romero
and Raul Gregor
Selective Detection of Harmonics
Johan Guzman, Pedro
Chile
Using a Modified PLL
Melin and Javiera Jorquera

TRACK 9
ROOM

3

Session

Track

#

13

9.1

14

13

9.1

51

13

9.1

80

13

9.1

82

13

9.1

114

13

9.1

127

ROOM

4

Session

Track

Thu 18, 17:00-19:00, Session 21, Track 9: Biomedical
Engineering.
Track 9: Biomedical
Session 21, Papers
Engineering
14,51,80,82,114,127
Title
Authors
Countries
An Open Algorithm for
Systematic Evaluation of
Hector Kaschel, Victor
Readmission Predictors on
Chile
Rocco and German Reinao
Diabetic Patients from Data
Warehouses
Control of a Continuous
Positive Bi-Pressure System Daniel Castro-Contardo and
Chile
BPAP as Respiratory
Mario Fernandez-Fernández
Support
EEG Signals Processing Two
State Discrimination Using
Avid Roman-Gonzalez
Perú
Self-organizing Maps
Classification of images and
Sanderson Oliveira Macedo,
enhancement of performance
Gilberto de Melo Junior and Brazil
using parallel algorithm to
Leandro Luiz G. Oliveira
detection of pneumonia
An Algorithm for Feature
Cesar Supanta, Guillermo
Extraction and Detection of
Kemper and Christian del
Perú
Pulmonary Nodules in
Carpio
Digital Radiographic Images
Miguel Bustamante, Roman
Applications of Crεme
Osorio-Comparan, Manuel
Chile algorithm to radiographic
Duarte, Gaston Lefranc and Mexico
images
Antonio Rienzo
Fri 19, 13:30-15:30, Session 28, Track 9: Biomedical
Engineering.
Track 9: Biomedical
Session 28, Papers
Engineering
123,128,154,156,159

#

28

9.2

123

28

9.2

128

28

9.2

154

28

9.2

156

33

9,3

159

Title

Authors

A Neural Network embedded
system for real-time
identification of EMG signals.
Exoskeleton for Rehabilitation
of Carpal Tunnel Syndrome

Carlos Calderon, Leonardo
Jaramillo, Jose Zuñiga and
Wilmar Hernandez
Lely Luengas, Brien Abella
and Karen Acuña
Felipe Cid Burgos, Felipe
Vargas, Javier Melillanca,
Gustavo Schleyer, Paulo
Gallardo and Gustavo
Sanhueza

An inexpensive and novel
phantom prototype for
auscultation in simulation-based
training for medical processes
Method for the Automatic
Segmentation of the Palpebral
Conjunctiva using Image
Processing
Desarrollo de Sistema de
Control Para Prótesis
Mioeléctrica de Extremidad
Superior con Dispositivos de
Bajo Costo

Countries
Chile Mexico
Colombia

Chile

Gerson Delgado-Rivera and
Avid Roman-Gonzalez

Perú

Victor Manuel Hernandez
Vegara and Hugo Omar
Garces Hernandez

Perú

ROOM

4

Session

Track

Fri 19, 16:00-18:00, Session 34, Track 9: Biomedical
Engineering.
Track 9: Biomedical
Session 34, Papers
Engineering
141,197,50,98,155
#

Title
Evaluation of the Degre of
Knowledge and Implementation
of Information Security
Management Systems, based of
the NCh-ISO 27001 Standard,
in Health Institutions.
Strategy Based on Data Mining
and MALDI-Mass
Spectrometry for Control
Disease of SRS in Salmo Salar
Design of a Continuous Positive
Bi-Pressure System BPAP as
Respiratory Support

33

9.3

141

33

9,3

197

33

9,3

50

33

9,3

98

Design of a System of Analysis
of Bioimpedance in Children

155

An Electronic Equipment for
Automatic Insulin Dosage
Based on Digital Image
Processing

33

9,3

Authors

Countries

Antonio Rienzo, Miguel
Bustamante, Gaston
Lefranc and Camilo
Aravena

Chile

Xaviera López-Cortés,
Cristopher Orellana,
Fabián Ávila-Salas and
Leonardo Silva Santos
Daniel Castro-Contardo
and Mario FernandezFernández
Witman Joel AlvaradoDíaz, Brian Andreé
Meneses-Claudio, Victor
Niels Romero Alva, Oscar
Minaya-Varas and Avid
Roman-Gonzalez
Miguel Alarcon, David
Torobeo, Guillermo
Kemper, Kalun Lau and
Jorge López

Chile

Chile

Perú

Perú

TRACK 10
Wed 17, 14:30-16:30, Session 6, Track 10: Engineering
Education.
Track 10: Engineering
Session 6, Papers
Education
24,43,48,56,59

ROOM

6

Session

Track

#

6

10.1

24

Remote Laboratories for
Control Education:
Experience to classic PID
control course

Ernesto Rubio, Ivan
Santana, Jaime Rohten,
Vladimir Esparza and
Boris L. Martinez-Jimenez

Chile

6

10.1

43

Using the neuroeducation for
teaching the electromagnetic
theory of light and colors

Christian Pareja Rua and
Lady Janeth González
Varela

Colombia

Hector Vargas, Vanessa
Lara, Cristian Castro, Jesus
Chacon and Luis De la
Torre

Chile Spain

Title

Authors

Countries

6

10.1

48

Design and development of a
flexible control laboratory
plant for educational purposes

6

10.1

56

Development of a
collaborative class between
three universities

Carlos Muñoz, Mario
Fernandez, Ernesto Rubio
and Arturo Padilla

Chile

59

Why should Python be a
compulsory introductory
programming course in Lima
(Peru) universities?

Carlos Sotomayor-Beltran
and Avid Roman-Gonzalez

Perú

6

10.1

ROOM

6

Session

Track

#

12

10.2

85

12

10.2

87

12

10.2

88

12

10.2

103

12

10.2

105

Wed 17, 17:00-19:00, Session 12, Track 10: Engineering
Education.
Track 10: Engineering
Session 12 Papers
Education
85,87,88,103,105
Title
Authors
Marcos Andreu, Diego
Parameter Identification and
Zuñiga, Jaime Rohten,
Adaptive PI Control using
Ernesto Rubio, Ivan
SLD-UBB
Santana, Vladimir Esparza
and Pedro Melin
Katherine Perez, Hector
Coupled tanks laboratory for
Vargas, Cristian Castro,
teaching multivariable control
Jesus Chacon, Luis De la
concepts
Torre and Sebastian
Dormido
A Gamification Approach to
Sebastian Diaz, Jaime
Improve Motivation on an
Diaz and Danay Ahumada
Initial Programming Course
From UML/OCL to ADOxx
Marcelo Esperguel and
specifications: how to do it
Samuel Sepúlveda
Are Relevant the Code Smells
Oscar Ancan and Carlos
on Maintainability Effort? A
Cares
Laboratory Experiment

Countries
Chile Cuba

Chile Spain

Chile
Chile
Chile

ROOM

6

Session

Track #

18

10.3

108

18

10.3

140

18

10.3

145

18

10.3

171

18

10.3

173

Track

#

24

10.4

192

24

10.4

126

24

10.4

208

24

10.4

209

24

Countries
Colombia

Chile

Chile

Chile

Chile
Colombia

Thu 18, 17:00-19:00, Session 24, Track 10: Engineering
Education.
Track 10: Engineering
Session 24, Papers
Education
192,208,209,217,126

ROOM 6

Session

Thu 18, 14:30-16:30, Session 18, Track 10: Engineering
Education.
Session 18, Papers
Track 10: Engineering Education
108,140,145,171,173
Title
Authors
Hardware-in-the-loop Simulation
Natalia Rosero, Felipe
approach for Process Control
González and Juan Flórez
practices
Rodrigo Morales, Matías
Implementation Study of
Garbarino, Jaime Rohten,
Photovoltaic Generation in an
Vladimir Esparza, Pedro
Educational Institution
Melín and Ernesto Rubio
Pole placement controller applied
to a Rotary Inverted Pendulum
Carlos Muñoz
System. A didactic view
Development of three
Flavio Torres, Juan
simultaneous stations for
Parraguez, Juan Plana and
industrial process control
José Martínez
laboratory purposes
Manuel Vargas, Soledad
PBL and CDIO for engineering
Vargas, Miguel Alfaro,
education: A polynesian canoes
Ginno Millan, Guillermo
case study
Fuertes and Raul Carrasco

10.4

217

Title

Authors

A machine vision system
applied to the teaching of
mathematics for blind and
visually impaired children
Speed and Position
Control Practices through
the remote laboratory:
SLD-UBB
Remote laboratory for
position control using a
Quanser Servo SRV02
operated via Moodle
Use of a didactic coupled
tanks kit for systems
identification teaching
through the project-based
approach
Design and construction
of a low cost wheeled
mobile robot for
implementation of path
planning algorithms

Carlos Calderon-Cordova,
Maria Guajala, John Lanchi,
Rodrigo Barba and Carlos
Bermeo
Carlos R. Figueroa, Ernesto
Rubio, Ivan Santana, Jaime
Rohten, Valdimir Esparza and
Boris L. Martinez-Jimenez

Countries
Ecuador Chile

Chile
Cuba

Freddy Osses-Herrera,
Rodrigo Ortega-Beltrán and
Carlos Muñoz

Chile

Natalia C. F. Lima, Thiago C.
Miranda, Icaro B. Q. Araújo
and Ademar G Costa Junior

Brazil

José A. Chaves-Osorio,
Christian Pareja-Rua and
Edward A. González-Río

Brazil

TRACK 11
Wed 17, 14:30-16:30, Session 1, Track 11: Production
and Industry.
Track 11: Production and
Session 1, Papers
Industry
23,41,74,102,168

ROOM

1

Session

Track

#

1

11.1

23

1

11.1

41

Title
A framework to assess
impacts of cyber attacks in
manufacturing
Predictive Neural Network
Model applied to the
fermentation of
Bifidobacterium longum
ATCC15707 in
fructooligosaccharides

1

11.1

74

A Survey on Intelligent
Traffic Lights

1

11.1

102

Alternative Method for the
Fermentation of Cocoa
Beans

30

11.1

168

Technological prospective
of manufacturing for the
year 2030

ROOM

1

Session

Track

7

7

7

7

7

11.2

11.2

11.2

11.2

11.2

Authors
Alexander Giehl, Norbert
Wiedermann and Sven
Plaga

Claudio Alarcon and
Carolina Shene

Luis Jacome Galarza, José
Leonardo Benavides
Maldonado, Hernan
Fabricio Alvarado Romero
and Boris Diaz
Pablo Parra, Odalys
Castillo and Paúl
Maldonado
Manuel Vargas, Miguel
Alfaro, Ginno Millán,
Guillermo Fuertes,
Carolina Lagos and Raul
Carrasco

Countries
Germany

Chile

Ecuador

Ecuador

Chile

Wed 17, 17:00-19:00, Session 7, Track 11: Production and
Industry.
Track 11: Production and
Session 7, Papers
Industry
169,211,99,150,179
#
169

211

99

Title

Authors

Countries

Direct Travel System: A
way to control the service
of shared taxis
Using Big Data for fault
diagnosis in legacy
manufacturing production
lines
Lean-RUP: Adoption of
Lean Manufacturing
approaches in “Rational
Unified Process”

José Mardones, Isabel
Miranda, Gustavo Schleyer,
Felipe Cid and Felipe Vargas

Chile

Claudio Morales, Katherine
Henriquez and Rodrigo
Muñoz

Chile

Nahur Manuel Meléndez
Araya and Andres Alfaro
Avalos

Chile

Chile

Chile

150

Christopher Soto Delgado
and Mario Fernandez

Design and construction of a
temperature controlled
chamber for simulation of
cherries and cranberries
harvesting process

179

SIMULATOR OF A
SLUDGE DRYER FROM
SEWAGE TREATMENT
PLANTS

Patricia Aros-Beltran, Itelier
Salazar-Quintana and Nelson
Aros-Oñate

PLENARY TALK
“Desarrollo de la Energía Renovable en Chile:
Desafíos y Proyecciones”.
Wednesday 17. 9:30 AM ROOM 1-2
Dr. Luis Morán T.
Profesor Titular de la Departamento
de Ingeniería Eléctrica de la
Universidad de Concepción
Ph.D. Universidad de Concordia,
Canadá.

Abstract: The development of renewable energies has been
vertiginous in recent years, especially in Chile, where they have
supplied over 10% of our energy matrix, a value unthinkable just 5
years ago. The projections of development of these energy sources
are very promising in Chile, which could turn our country, in the
short term, into an exporter of electricity. To reach this goal it is
necessary to solve important challenges, both technical and market.
This paper presents the challenges facing the development of
electricity generation using renewable resources and the
projections it could have in the development of the country. It
addresses the development of solar and wind energy, and its
interaction with interconnected electrical systems. In this last point
the problems of stability and demand control are addressed

Brief CV:
Luis Alejandro Morán Tamayo, Profesor Titular en el
Departamento de Ingeniería Eléctrica de la Universidad de
Concepción (desde Julio de 1997). Ingeniero Civil Eléctrico de la
Universidad de Concepción (1982), Doctor of Philosophy (PhD) in
Electrical Engineering, Concordia University, Montreal Canadá,
(1990).
Ha sido investigador responsable en proyectos de investigación
financiados por Fondecyt, en forma continua entre el año 1991 y
2016, todos en la línea de compensación activa de sistemas de
potencia, co-investigador de proyectos con financiamiento
internacional (Internacional Copper Association, Agency for
Internacional Development, y ECOS-Francia). Es el autor principal
de más de 60 papers publicados en revistas internacionales editadas
por el IEEE (Institute of Electrical and Electronics Engineers –
USA) y del IEE (Inglaterra), dos de los cuales han sido destacados
como las mejores publicaciones en la revista de ese año (1995 y
2002). El interés despertado por sus publicaciones se refleja en el
alto valor alcanzado en el factor h, que en junio del este año llegó
a 42. También ha escrito tres capítulos para diferentes libros
editados por Academic Press (USA) y CRC Press (USA). Ha sido
invitado a dictar cursos de especialización y seminarios en USA,
Japón, Corea, Guatemala, México, Brasil y España.
En enero del 2005 es promovido a la categoría de Fellow del IEEE
(Institute of Electrical and Electronics Engineers - USA), en
reconocimiento a las contribuciones realizadas en el campo de la
compensación estática de potencia reactiva y del desarrollo de los
filtros activos de potencia.
En Octubre de 1998 recibe el Premio Municipal de Investigación
Aplicada, otorgado por la Ilustre Municipalidad de Concepción
“por su destacada labor en docencia e investigación en el campo de
la Ingeniería Eléctrica”
Este año es nominado “Ingeniero Eminente IEEE de Latinoamérica
por su trayectoria y aporte a la educación y la investigación.

ABSTRACTS OF PAPERS BY TRACKS
TRACK 1.1
Room5
Track

T1
#

1.1

67

1.1

1.1

Fri 19 13:30-15:30, Session 29, Track 1 Generic Track
Track 1: Generic Track
Session 29, papers 67,112,119,172,220
title
authors
Air Quality Level Assessment in
Alexi Delgado, Motellanos Pamela and
Lima City Using the Grey Clustering
Janfranco Llave
Method
Air pollution and air quality assessment is a serious problem for a big cities, considering
the increasing of air contamination. In this work, an air quality assessment on three
monitoring points located in three different districts from Lima city, Peru, was
conducted. The method used in this study was the grey clustering method, which is
based on the grey system theory. This method has advantages, as it considers the
uncertainty into its analysis, and air quality assessment is a topic with high level of
uncertainty. The results revealed that the three monitoring points presented a good air
quality according to Peruvian law. This is due to the fact that the districts on which are
locates the monitoring points are new relatively; in addition, the wind from ocean helps
to disperse the air pollution. The results of this study could to help to local and central
authorities to make the best decision on air quality assessment. In addition, government
from Peru could use the method applied in this word as an alternative to assess the air
quality from other points of country.

Comparison of vegetation indices
Fernando Fuentes, Samuel Ortega,
112 acquired from RGB and
Marco Rivera, Matthew Bardeen and
Multispectral sensors placed on UAV
Miguel Angel Moreno
The following article presents a comparison of NDVI versus four indices obtained from
RGB sensors for the identification of soil and vegetation in images obtained from an
unmanned aerial vehicle. This comparison was made using the NDVI as ground truth,
obtaining 2 classes of data that would be compared later to the other indexes by
counting the pixels corresponding to each class. In the case of the RGB indices, the
average was defined as the center of the data and as the cut-off point of both classes.
The results of this investigation indicated that it is possible to identify the same spatial
patterns using RGB indices, where the TGI index shows the best behavior. However,
despite the fact that the pixel count showed similar results, the visual inspection of the
results indicated that the RGB indices presented errors when identifying the vegetation,
especially in the zone of the row. This indicates that to delimit with precision the areas
corresponding to vegetation and soil it is necessary to use more complex clustering
techniques.
Drag-Quick Program Tool for
Guillermo Wenceslao Zarate Segura and
119 Calculations of the Air Drag Force on
Avid Roman-Gonzalez
a 1U-CubeSat
This paper presents a numerical simulation of the air drag force that small spacecraft,
specifically a CubeSat, is experimenting during its mission on space. According to air
drag force equation, it depends mostly on the air density values and its current speed,
other parameters are considered constant due to environment conditions. The natural
way a spacecraft deorbits into the Earth is due to the actual air drag force and mostly
all institutions such as space agency, universities and research centers build and design
their spacecraft following the 25-years rule which states all spacecraft in altitude around
400 km to 500 km must deorbit into the Earth in a maximum time of 25 years. To prove
and quantify the actual air drag force, we construct an educational software library that

calculates how much drag force is acting on the spacecraft according to the air density
values from MSIS-E90 Atmosphere Model. Results are present in this paper.
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Assessing the Impact of Variable
Sebastian Serrano, Alex Moreno, Tomas
Generation on ROCOF Adequacy
Avila and Hector Chavez
Generating units are equipped with anti-islanding protections. Some of those
protections schemes are based on detecting the excessive Rate of Change of Frequency
that occurs when a generator becomes islanded and the power imbalance within the
island is significant. A common concern within power system operations is the inertia
reduction due to variable generation integration, which increases the naturallyocurring rate of change of frequency after sudden losses of generation (load). This
work proposed a dynamic simulation approach to estimate the integration limit of
variable generation in terms of its impact on inertia reduction and increase in rate of
change of frequency. The RTS-96 test case is presented to obtain numerical results.
Mobile LiDAR Scanner for
Homero Oria-Aguilera, Hector Alvarez220 Generation of Georeferenced 3D
Perez and Delvis Garcia-Garcia
Point Clouds
Mobile laser scanning systems are a modern tool used by the main companies dedicated
to topographic field. These systems are capable to do a tridimensional reconstruction
of the ambient through the capture of thousands of aligned points. In this article, a
solution based on hardware and software for a 3D LiDAR scanner capable to generate
a georeferenced point cloud is described. This solution uses an hardware architecture
based on embedded microcomputer, navigation components integration and data
register. Besides, the effect caused by the measurements errors of inertial sensors is
shown. In order to minimize these unpleasant effects, the use of high precision
navigation systems is necessary. For position and orientation estimation of captured
data by LiDAR sensor, an nonlinear interpolation for navigation data oversampling is
used. Also, the scientific problem of direct georeferentiation is modelled with a
mathematical approach of conventional robotics structure. Developed product meet the
technical requirements for most applications in topographic survey and structural
modeling, widely used in mining industry, forest companies and civil works. The
system is portable in multiple platforms like terrestrial vehicles and unmanned aerial
vehicles.
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Multiphysical Design of an Axial
Nicolás Reyes, Mario A. Tapia,
Induction Motor with an
Juan A. Tapia, Werner Jara and
Anisotropic Rotor
Alvaro Hoffer
The casing of an axial flux motor is designed to house its internal
components, seeking to reduce the material used and the size of the
equipment. Firstly, active magnetic parts geometry (stator and rotor) are
proposed by analytical and finite element analysis. Then, geometries are
proposed for the parts that make up the case, and the characteristics of the
engine components. Subsequently, a model is proposed for simulations are
carried out using finite elements, which allow evaluating heat generation and
displacements during its operation. The results show that the maximum rotor
temperature is 164 ° C, higher than expected. The displacements are
acceptable, mainly, considering that the air gap with the largest decrease is
1.2 mm.
Where are the prisoners from, in
the jails of Lima, Peru? A
Alexi Delgado and Janfranco
response using the grey clustering
Llave
method
Citizen criminality is a social problem that affects to some big cities un the
world. Specifically, in Lima, Peru, there is a serious problem on criminality.
However, this problem is very different in each district of Lima city. In
addition, people, who comet crime, reside generally in other district. In this
way, in this work, a geospatial analysis of the place where reside the people
who comet crime, is developed, by applying of the grey clustering method.
The case study was carried out in thirty-two districts of Lima city, in order to
analyse the provenance of prisoners in the jails of Lima city. The results
showed that the districts with more prisoners in the jails of Lima city were
San Juan de Lurigancho, Cercado de Lima, and Villa el Salvador. In addition,
the districts with less prisoners in the jails of Lima city were Ancon,
Carabayllo, and Puente Piedra. The results of this study could help to local
and central government to make the best decision on the criminality in the
districts of Lima city by applying of focused plans or programs.
An Algorithm to Extract Physical
Characteristics of Nematodes
from Microscopic Images of Plant
Roots

Alexis Toribio, Luis Vargas,
Guillermo Kemper and Alfonso
Palomo

In Peru, phyto-parasite nematodes are a type of specimen that adheres to
vegetable roots, preventing plants from absorbing the necessary nutrients to
grow. In order to apply contingency and prevention plans, it is necessary to
study the families to which the nematode pests belong by analyzing their
physical characteristics with a microscope. The proposed system represents
an alternative to the current methods for the classification of phyto-parasite
nematodes through image processing. This system is an algorithm oriented
to detect the physical characteristics of nematodes in tropical fruit crops
(width and length). The algorithm involves image acquisition of nematodes

through microscope, obtain the luminance component of image, illumination
correction, binarization by histogram, objects segmentation, discrimination
by area, surface detection and calculation of Euclidean distance to
approximate the physical characteristics of specimens in a sample of
nematodes. Favorable results were obtained in the detection of the
characteristics of the Meloidogyne type II species. The results were validated
from those obtained by clinical analysis of the specialists, achieving up to
85% of success.
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Recent Challenge and Trends of
Mohammad Ali Hosseinzadeh,
Predictive Control in Power
Maryam Sarbanzadeh, Elham
Electronics Application
Sarebanzadeh and Marco Rivera
Due to its fast response, predictive control is an attractive alternative for
power converter applications. This paper presents an overview of recent
publications of predictive control for power converters and drives. This
review shows that predictive control is positioning itself as a real alternative
for this kind of applications.
DESIGN AND
IMPLEMENTATION OF A
Héctor Iván Inzunza Villagomez,
DEVELOPMENT
Beatrice Pérez Arce, Sergio Iván
ENVIRONMENT ON LADDER
Hernández Ruiz and José
DIAGRAM FOR ARDUINO
Alejandro López Corella
WITH ETHERNET
CONNECTION
The purpose of this project is to present an alternative for the Arduino boards
programming through a ladder diagram development environment. Similarly,
it seeks to provide a new option for both academic and automation process
applications for effective solutions without the use of extensive resources.
The product of this objective is a PLC (Programmable Logic Controller) whit
Ethernet connection prototype based in Arduino called HT-PLC, which is
distinguished by being compact, economical and easy to controlled. It's
programmed in ladder language using an IDE, developed by Visual Studio
with the C# programming language and has basic and intuitive tools for
program development and also has a single and friendly interface to ease its
use.
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Improving the control energy use for first order plus time
Norelys Aguiladelay plants with fractional proportional integral
Camacho, Carolina
controllers: a preliminary analysis
Ponce
This paper presents a preliminary analysis of the energy spent making control of first
order plus time delay (FOPTD) plants, using a fractional proportional integral (FOPI)
controller. Using three representative FOPTD plants and adjusting the FOPI
parameters, the control energy is analyzed using simulation studies. The results are
compared to that obtained using a classical proportional integral (PI) controller using
the same tuning rule, under ideal conditions and also in the presence of non linearity in
the sensor path, showing that the energy used for control can be reduced when using
the FOPI controller, compared to the case using the PI controller.This suggest that using
FOPI could be more efficient than using integer order controllers, from an energy use
viewpoint, justifying a follow up of this research.
Darwin Omar
Diseño e implementación de un sistema de monitorización
Alulema Flores,
ambiental en el hogar para dispositivos Android
Alexander Ibarra,
Derlin Morocho
El presente trabajo de investigación está enfocado al monitoreo ambiental de variables
como temperatura, humedad y concentración de GLP, además permite varias opciones
de respuesta ante un evento producido, como desactivar el suministro de gas mediante
el cierre automático de la válvula de gas, así como la activación de un extractor para
disminuir la cantidad de GLP (Gas Licuado de Petróleo), en el aire, en caso de
sobrepasar los rangos establecidos como perjudiciales para la salud el sistema se activa
automáticamente y envía un mensaje de texto SMS a un contacto definido por el
usuario, se desarrolla una aplicación para dispositivos con sistema operativo Android,
que utiliza una interfaz para mostrar los niveles de temperatura, humedad y GLP. El
procesamiento de datos se realiza a través de un dispositivo Arduino MEGA utilizado
como tarjeta de adquisición y como servidor. Los sensores elegidos para obtener los
datos son el DTH11 que mide la humedad y temperatura en el ambiente y el sensor
MQ-6 mide la concentración de GLP.
Identification and Process Control for MISO systems, with
Eduardo Viera,
Artificial Neural Networks and PID Controller
Hector Kaschel
Industrial process with a multiple input variables and single manipulated variables are
a very complex systems to keep controlled in automatic model. Example of this, are the
processes related with gases extraction, or transpor phenomena.
The objective of this research is focused on the development of a control algorithm
(automatic control strategy) based on artificial neural networks (ANN) to identify a
industrial process by using process historical records, as well as knowledge from the
operation itself. The output of the identification stage because of ANN, will feed a
classic PID controller to perform control actions (hybrid controller). Here, an actuartor
or final control element will be modeled, estimating its space-state dynamic equation.
Using this estimated model a local control loop will be conformed controlling the main
process variable o manipulated variable.
The process of gases transport in a copper smelter plant was chosen, where the
necessary data and scenarios to testing the proposed control algorithm was obtained
(process chosen is part of Empresa Nacional de Minera, ENAMI). The chosen process
Track 2: Automation and Process Control
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consists of transporting gases from the Teniente converter hood to the acid plant inlet
converting this process in a MISO (Multiple Input Single Output) system. This
application will try to present a solution to problematics inherent to this processed as
like manual control, multiple key variables coexisting in a system, mechanical stress in
equipment because of manual actions, et., The control strategy presented will based on
a computer simulation made with real process data as was mentioned, shows
improvement of the transient periods in the final actuators due to the control signals, as
well as it shows that these kinds of technologies could be implemented in the existing
plant hardware/software or in a conventional control system.
Darwin Omar
Design of the Control Interface for a quadricopter with the
Alulema Flores,
Kinect device
Alexander Ibarra,
Derlin Morocho
This technical paper describes the design and implementation of the control interface
for the Phantom 3 Standard quadricopter using the Kinect device through an application
developed in C#. The quadricopter is controlled by predefined gestures with hands. The
displacements are of elevation, descent, turn to the left and right, front and back. All
movements are detected by the Kinect device.
Rubén Alarcón,
Reproduction of hydrographs in a micro-canal, through the
Oscar Briones,
design of a decentralized PPI control for a TITO model
Oscar Link and
Alejandro Rojas
A number of problems in River Engineering are governed by the unsteadiness of the
flow hydrograph imposed by the natural hydrologic regime and eventually, anthropic
alterations such as dams operation. A main issue in the realm of hydraulic research
deals with the similitude of conditions typically achieved at the laboratory scale with
those occurring in real rivers. In this context, the generation of hydrographs in a
laboratory flume, having real-like shapes is of crucial importance for research and
technologies related to the design of waterworks. This paper approaches the problem of
generation of hydrographs in a laboratory flume, reproducing and controlling a desired
flow and level curve on time. A hydrograph was used as a reference signal for the
controllers. A model of the system, a structure of two inputs and two outputs (TITO)
was proposed, whose parameters were obtained by means of a PRBS signal designed
according to the frequency range of the hydrograph, with which it was possible to
replicate the dynamic characteristics of interest at a point of operation. Given the nonlinearity of the system, a robust decentralized predictive proportional integral control
(PPI) strategy is proposed, using two SISO controllers. The selection of input pairs was
made by RGA, a decoupler stage with a delta adjustment parameter was implemented,
PPI decentralized controllers were designed and implemented by means of lambda
tunning and in a similar way PI controllers as a benchmark. Finally, the results of using
PI or PPI controllers, with or without uncoupler, are presented. Which were able to
reproduce the hydrographs, however it is determined that the PPI controller with
decoupler presents a greater decrease of the ERMS and a lower control effort for the
tracking of variable references in a non-linear plant , i.e.: replicating a real-like shape
of an hydrograph in the laboratory flume similar to that occuring in a river.
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Adaptive Control Implemented with
Nino Vega, Pablo Parra and Luis
28
Embedded Systems
Córdova
In this research paper, we describe the implementation of an adaptive control
algorithm for programmed gains, applied to a liquid level signal. The driver has been
embedded in an ARDUINO business card. A test plant was used to perform the
control tests. Two different models were obtained for the plant and the performance
analysis of the two models was carried out, compared to the performance of the
testing plant. Finally, the digrams and results obtained in the simulatio ns as well as
in the real plant are shown.
Santiago Alejandro Acurio Maldonado,
Human upper limbs movements imitation
Darío Robayo Jácome, Daniel Marcelo
34
in a humanoid robot using a natural user
Acurio Maldonado and Álvaro
interface
Cárdenas Salazar
The objective of the work is to manipulate the upper extremities of a humanoid robot
in correspondence to the movements of a user, captured by a natural interface. A
procedure is developed to capture the body movements and represent they in a
humanoid robot. To achieve this goal a Kinect device and SDK for developers
libraries were used, those facilitate the representation of the human skeleton with
points and bones. Vectorial and angular magnitudes of upper limbs are calculated
using the information of the Kinect device, then this values are transformed in
position servomotor’s data trought Visual C # algorithms. Finally, these data are sent
by RS232 serial connection to each servomotor in the upper extremities of the
humanoid robot. The result of the application is a very similar movement between
the user and the humanoid robot with both one or two upper limbs. The set of
obtained data; relating the angular positions of the body, with the positions of the
servomotors, allow to establish a base for future works that allow the complete
movement of an imitator robot
Cascade Control Algorithm developed
Nino Vega, Pablo Parra and Luis
36
with Embedded Systems
Córdova
In this article, the results obtained from several tests of simulation and real
experimentation with cascade control algorithms are presented. A pilot plant was
used to control two variables, one of flow and another of level. Two models were
obtained for the testing plant and the control algorithm was implemented as an
embedded system in a commercial electronic card. The answers obtained show an
effective control system, thanks to their ability to anticipate.
Optimization and System Identification
Wanderson Araujo, Ana Paula Melo,
38
Applied to a Closed-Loop Level Control Brayann Pires, Eduardo Andrade and
System
Leandro Loures
The objectives of the following analysis and developments is to implement system
identification, control and optimization methods in a level process. Using linear and
non-linear methods for the system identification.The control is performed from the
PID algorithm, and it uses controller tuning systems to make control even more
precise. With the accomplishment of deterministic optimization method to find
optimal values for the controller constants in order to produce an adequate adjusted
response from the system.
Comparative study of three control
Fernando Regino, July Gómez and
39
techniques for the current loop of a Boost
Edwin Espinel
Bridgeless converter

This document describes the comparative analysis of tree control techniques:
Proportional Integral Control, Generalized Proportional Integral observer-based
Control and Resonant Control. The comparison was made on the context of power
factor correction and total harmonic distortion reduction. These control techniques
were tested on AC-DC Boost bridgeless converter. Simulations and experiments
were made and it was found the Generalized Proportional Integral observer-based
Control has the best performance since it is capable of reducing the THD to 1.9%
and achieves a unitary power factor.
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A Casacade Predictive Control strategy
Shrey Jain, Saksham Jain and Abhay
for Active Suspension System
Prithvi Komanduri
In this paper, a non-linear Active Suspension System (ASS) for a quarter car model
is being controlled using a Neural Network Predictive Controller (NNPC). The nonlinearities are being introduced in the system through the actuator, which is being
controlled using a simple PI controller. The design of the system consists of two
loops. The inner loop is the force control of the actuator, while the outer loop controls
the displacement of the system when subjected to road disturbances. The gains of PI
controller are optimized using Simulated Annealing (SA). Simulations are carried
out in Matlab/Simulink, with desired output showing effectiveness of the proposed
control system.
Orlando Micolini, Luis Orlando
Case Study of Reactive and Embedded
Ventre, Mauricio Ludemann, Juan
System Design Modeled with Petri Nets
Ignacio Resiale Viano and Christopher
Carlos Bien
This paper exposes the application of the design and development methodology for
an access control embedded system, uncoupling the logic, fire policy, and actions.
Thus, the proposed methodology makes the final system modular, simple,
maintainable, formal, and flexible; allowing for the formal verification of the logic
in the earlier stages of development. The system’s logic is modeled using the Petri
net´s generalized state equation that enables the resultant logic model to be
executable using a monitor. The monitor integrates the Petri net, the policy, and the
actions, creating a heterogeneous system that adds the ability to verify the system
with the mathematics formalisms of the used model. In addition, the advantages of
applying the proposed methodology to the design of an embedded, critical, and
reactive real system are revealed in the addressed case.
Cristian Castro, Hector Vargas,
Modeling and multivariable analysis of a
Gonzalo Farias, Ernesto Fabregas,
flotation column system
Alvaro Aracena and Jaime Morales
A column flotation cell is an industrial process used to recover mineral species of
interest from the pulp of ore. The adoption of these cells by the mining industry is
already a reality due to multiple advantages (lower cost of operation, less space
occupation, substantial reduction of energy consumption and lower consumption of
reagents) and it has motivated the interest of the scientific and industry world with
the purpose of improving and optimizing this productive process. Despite the
advances in the literature regarding the modeling of the process for control and
optimization purposes, it is observed that models that are usually presented lack a
profound variables interaction study and, in addition, practically all of them only
analyze the steady-state operation without considering the dynamic behavior of the
system. In this context, this paper presents a complete and compressive modeling and
multivariable analysis of this process, providing important information for control
purposes.
Optimal Wind Power Allocation applied
Erick Sierra and Carlos Benavides
to Chilean National Electric System
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This paper proposes a methodology for optimal allocation of a set of wind farms in
order to mitigate its daily power variability, using daily mean standard deviation of
the wind generation as metric. A version of the Mean Variance Portfolio Theory was
developed in order to distribute a certain amount of rated capacity over several wind
farms, minimizing global wind energy variability and achieving fixed mean power
levels. This methodology was applied to allocate wind generation in the National
Electric System (SEN, in Spanish) by 2030. From a Markowitz curve resulting from
an optimization process, four wind power distribution scenarios were selected and
compared with a base scenario which was built without using the proposed
methodology. Different indicators were used to compare the performance of each
scenario. The results show that it’s possible to obtain expansion plans with the same
rated capacity, higher energy production and lower variability than the base scenario.
Finally, a Unit Commitment model applied to the SEN was used to evaluate the
feasibility of the resulting scenarios.
Development of Automatic Control for
Alejandro Alvino, Martín Matos,
Temperature-based Reduction of
Christian Del Carpio and Leonardo
Bitterness in Tarwi
Vinces
This study proposes a system of automatic control of temperature and flow in the
process used to reduce the bitterness of Tarwi. The first variable has a direct effect
on the debulking process, when the adequate temperature is obtained, an alkaloid of
Lupanine name is obtained, this alkaloid (produces discomfort), however, it can
present a loss of proteins if the temperature has levels high, that's why the importance
of the control of this variable, where according to the tests carried out it was
determined that the temperature should be 46 ° C. The process will begin with the
acquisition of data, the identification of the system and the design and
implementation of the controller and the tests, where it was verified by means of
laboratory analysis the extraction of the lupanine until a 0.02% of presence, and with
13.05g per each 100g of tarwi. The present research also addresses the design of the
debonding plant with a capacity of 10Kg
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Richar Sosa, Lida
Automated Sprayer System for Variable Rate
Vazquez, Ivan Santana,
111
Application of Pesticides
Ernesto Rubio and
Cristian Duran-Faundez
A successful phytosanitary treatment demands that sprayable products, like pesticides,
must be uniformly distributed over the foliar surface of the tree. Modern trends are
about the doses reduction of the active product, through the technological upgrade of
the terrestrial sprayer vehicles. The traditional ways to apply these products over the
field are using mechanical continuous rate sprayers. This yield a continuous
application, even in undesired empty spaces such as between plants or missing plants.
The Victoria de Girón Fruit Company of Jagüey Grande, Cuba, were suited with a lot
of air assisted mechanical sprayer of the TEYME manufacturer. This paper is focused
on the design of a low cost hardware and software architecture, addressed on the
automation of the variable application of pesticides, through tree detection in citrus
plantations. The designed system is composed by two distributed subsystems: the one
embedded in the tractor is responsible of the positioning and tree inventory update, the
other, embedded in the air-assisted sprayer detects the tree presence using ultrasonic
methods. The performed experiments, showed a suitable acquisition of the position of
the system. It was confirmed that the designed prototype allows the detection of plants
with an accuracy of 98%. The proposed architecture makes possible to reuse existing
vehicles by improving spraying. This makes possible pesticides savings while reducing
costs and pollution. These results are extendable to other fruit fields employing
spraying system.
Karens Medrano, Denis
Development of SCADA using a RTU based on IoT
151
Altuve, Kelman Belloso
controller.
and Carlos Bran
The use of SCADA systems in modern industrial processes represents a high cost to
the industrial sector due to licensing payments, difficulty in connecting to RTUs from
different manufacturers, support only for industrial communication protocols and
limited scalability when using a structured database. In this work, a low cost SCADA
system was developed, with the possibility of connecting to an RTU based on IoT
technology that makes universal communication with field devices through TCP / IP
and supported on a NoSQL database. We also evaluate its functionality on a traffic
management process incorporating as semaphore field device, which demonstrates the
versatility of the solution with response times comparable to those of any commercial
alternative.
Felipe Martinez
State feedback regulation on port-Hamiltonian
206
Nicholls and Karina
systems: a convex based approach
Acosta Barbosa
This paper focuses on the state feedback control design for a class of non-linear portHamiltonian systems. Attention is given for the class of system which can be modeled
as a port-Hamiltonian systems with affine state-dependent interconnection and
damping matrices, and quadratic state-dependent Hamiltonian function. In particular,
an LMI based characterization of the energy balance equation is achieved. Moreover,
an hyper-rectangle is established on the state space domain, attempting to maximize
the domain of attraction iteratively. The proposed method is applied to the third order
Lotka Volterra food chain system, with good results on the convergence to steady state
at the origin.
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Víctor GutiérrezGodoy, Cristian DuranFaundez, Ernesto
Experimental Evaluation of a Wireless Control for a
210
Rubio, Luciano
Coupled Tanks System
González-González and
Christian HernándezNovoa
Wireless industrial devices are mostly adopted for sensor and alerting applications.
They present many advantages such as ease of installation and flexibility. However,
their use in control applications is troublesome due to inherent issues of digital wireless
communications such as packet loss and delay. These problems are non trivial, and
bring the necessity of working in new resource-efficient and robust solutions that bring
us closer to real-world wireless control systems. In this paper, a wireless control
consisting in low-power IEEE 802.15.4 devices is tested in a coupled-tank system. The
performed tests allow the comparison with the original wired system and show the
performance of the wireless solution. Different parameters of the wireless devices, such
as sampling period, network parameters and channel noise, are tested. The results allow
to observe the problems present in this type of network, giving some ideas of how they
can be tackled, evaluating the feasibility of using this kind of wireless systems under
different conditions and control schemes.
Carlos CalderonVirtual instrumentation system architecture applied to
Cordova, Lenin
185
remote tensile testing machine
Jimenez, Rudid Loyola
and Fanny Cuenca
The tensile test (TT) is one of the main destructive tests to measure
the quality of the materials through its mechanical properties; this
type of testing is mainly carried out in mechanical, electromechanical,
and civil engineering laboratories. The variables to consider in the TT
are the applied stress and strain of the test specimen. In the
academic environment it has researched, and developed a variety of
hardware-software systems applied to TT, e.g. computer-aided
instruction systems, and virtual instrumentation systems for remote
engineering laboratories. Based on the above, this project involves
the design and development of a virtual instrumentation system
(VIS) applied to remote laboratories of mechanical engineering.
Demonstration and assessment of the proposed architecture was
performed by means of tensile tests at the Electromechanical
Laboratory of the National University of Loja (UNL-Ecuador). As
results of this work, the VIS was designed, developed, and integrated
in a Tensile Testing Machine, this system allows acquiring, processing
and automatically record the testing data with high resolution in
magnitude and time, it allows to determine the stress-strain curve
and the characteristic parameters of any tensile test. The assessment
of the proposed architecture showed a monitored data average
reliability equal to 95%, and an average error of parameters equal to
5.4%.
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Explicit Computation of Stabilizing
Stephanie Loi Brião, Matheus
Feedback Control Gains Using
Pedrosa, Eugenio Castelan, Eduardo
Polyhedral Lyapunov Functions
Camponogara and Leonardo Assis
The explicit computation of stabilizing Static Output Feedback (SOF) and State
Feedback (StF) control gains is treated in this work by considering polyhedral
Lyapunov functions (PLF). More specifficaly, the associated nonlinear
algebraic necessary and sufficient conditions that prove closed-loop stability are
exploited to propose bilinear optimization problems that allow to explicitly design
the control gains. The objective function here considered allows to weigh the speed
of states convergence and the control effort or the size of a region of admissible
initial conditions in case of constrained control inputs. Furthermore, the proposed
design optimization problems can be implemented by using an existing non-linear
optimization solver that shows to be specially efficient to deal with the considered
bilinearities. A numerical example is presented to show the effectiveness of
our proposal for both SOF and StF designs. Some comments about future research
directions using the considered framework are also provided.
Two control schemes for
concentration of dissolved oxygen
Erwin Werner, Nelson Gatica and
through the speed of agitation of an
Nelson Aros
activated sludge system
The biological treatment of industrial waste is a priority theme for the sustainable
development of any society. In recent years, there has been a significant increase in
the study of the efficiency of this process. This study aims to control the dissolved
oxygen concentration through the agitator to degrade organic matter and total
ammonia nitrogen within the established hydraulic residence time with less control
effort. For that, two control schemes ware designed in Matlab, a conventional PI
and a PI with parameters optimized regarding some conditions. In both cases, de
degradation was succeed, but the second one achieve a lower control effort, 200
rpm less than the PI conventional and an early stabilization of the concentration of
dissolved oxygen, about ten hours less.
Scheme for Chaos-based Encryption
Kevin Gularte, Leonardo Rêgo and
and Lyapunov Analysis
José Vargas
This paper proposes a scheme for secure telecommunication based on the
synchronization of an under-actuated chaotic Lorenz system, Lyapunov analysis
and analog electronics. Unlike most of the schemes usually found in the literature,
the proposed scheme only requires that the control signal act in one of the state
equations of the slave system. The proposed scheme has the advantages of being
robust against disturbances (internal and external) and simple, which is important,
since it leads to important cost reductions when implemented using analog
electronics. To validate the robustness and simplicity of the proposed scheme,
computational simulations using MATLAB / SIMULINK and Multisim were
performed.
Open and Closed Loop Neural
Identification of Uncertain Systems
with Transient Time Adjustment

Kevin Gularte and José Vargas

2.5

13

This paper addresses the online identification problem of uncertain systems. By
using a neural identification model with feedback and a weight law based on
Lyapunov theory, an online identification algorithm is proposed to make the
residual state error arbitrarily small and related to two design matrices. In addition,
it is shown that the transient can be controlled by other parameters which are not
related to the residual state error. Hence, it is possible to decouple the transient and
the steady state error. To validate the theoretical results, the identification and
control of a chaotic system was accomplished and the influence of the main design
parameters in the performance of the algorithms was examined.
An enhanced hierarchical structure for
microgrids from a Control Theory
Miguel Parada Contzen
perspective
This paper proposes an enhanced hierarchical structure for the control of
microgrids. Taking into consideration the existing three-level classifications of the
microgrid problems, we further expand each level in order to be more accurate in
the classification of the objects, the goals, the disciplines, and the methods typically
used to address control problems in microgrids. This hierarchy is then a framework
that can be used to advance in the study of microgrids in an ordered way, focusing
on particular problems, and using appropriate tools. As an example of how this
hierarchy can help to classify the control of microgrids, we propose a setup though
for a productive industrial application.
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Modeling and simulation of the ITM model
for point to point prediction on Digital
Television Extensible to other technologies

Hector Kaschel, Sergio Cordero
and Eduardo Costoya

This article addresses the main characteristics and structure of the most widely used
propagation model to predict analogue and digital radio coverage in a point to point
mode. The ITM model, ITS-67 (Institute of Telecommunications Sciences) V1.2.2. a.k.a
ITM Longley Rice (Irregular Terrain Model), is deterministic and based on NBS
(National Bureau of Standards) TN101 Vol.1&2. In this article, the ITM evolution in its
different versions is analyzed, the four zones of the ITM are described as well as the
signal attenuation level displayed in a continuous function between the Transmitter and
the Receiver. The ITM V1.2.2 algorithms coefficients and profile are described and
analyzed, including the calculation of the continuous function of reference attenuation,
the terrain irregularity parameter Δh and variabilities. Then, three existing radio links
part of a TVD radial previously measured, are simulated with the last version of Radio
Mobile program and the results compared with the measurements.
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Design of Rectangular Microstrip Patch
Hector Kaschel and Cristian
Antenna for 2.4 GHz applied a WBAN
Ahumada
This paper presents a design of rectangular microstrip antenna patch applied a WBAN
(Wireless Body Area Network). The antenna is designed over the operating frequency is
2.4 GHz using the substrate material as FR-4 which has the dielectric constant of 4.3.
The designed antenna can be used for ISM (industrial, scientific and medical) band and
UWB applications. The designed antenna has low profile, low cost, easy fabrication and
good isolation. The antenna is designed by using CST simulation software and designed
antenna provides return loss less then -10 dB. The proposed antenna is designed with
the purpose of obtaining a low SAR models of the human body, considering both the
electromagnetic effect and the shell model in human tissues.
Design of a Sextuple Band Microstrip
Hector Kaschel and Cristian
Antenna for wearable applications a WBAN
Ahumada
the Low SAR
This paper presents a new design of a sextuple band microstrip antenna for wearable
applications a WBAN (Wireless Body Area Network) low SAR (Specific Absorption
Rate). The proposed antenna consists of L-shaped slots have been determined based on
the frequency bands. For the integration of these techniques six frequency bands
consisting of the GSM 1.8 GHz, the WLAN standard IEEE 802.11 ah the band 900
MHz, the ISM band 2.4 GHz and 5.7 GHz, and 3.5 GHz band UWB respectively were
considered. The proposed antenna is designed with the purpose of obtaining a low SAR
models of the human body, considering both the electromagnetic effect and the shell
model in human tissues.
A Cooperative Spectrum Sensing Strategy for
Karel Toledo and Hector Kaschel
Dynamic Cognitive Radio Sensor Networks
The spectrum scarcity in Wireless Sensor Networks (WSN) has been addressed by
Cognitive Radio (CR) technology. This has contributed to the emerging paradigm called
Cognitive Radio Sensor Networks (CRSN). Cooperative Spectrum Sensing (CSS) is
most widely used strategy to figure out the hidden terminal problem. In this regard, we
determine the number of awake sensors over a dynamic environment. A mobility model
for sensors is described by means of Markov chains. This work is motivated by the
imminent implementation of mobile sensor networks for Internet of Things (IoT). A first
approximation of this kind of scenarios has described based on convex optimization.

The proposed solution minimizes the energy consumption with constraints in detection
performance. The analysis and performance of the proposed system are discussedand
illustrated with the aid of simulations.
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A Cluster-based Approach to Maximize
Pablo Adasme, Enrique San
Number of Users in Wireless Multi-Cell
Juan, Ismael Soto and Fernando
Networks
Valdés
In this paper, we consider the problem of maximizing the total number of users in a
multi-cell wireless network subject to power and independent set constraints on the base
stations (BSs). More precisely, we impose the condition that no two adjacent BSs can
operate simultaneously due to interference requirements. We propose equivalent mixed
integer linear and quadratic programming formulations for this problem and compute
upper and lower bounds as well as optimal solutions for instances with up to 2000 users
and 30 BSs so far. The equivalent quadratic model is obtained by penalizing the
independent set constraints leading to a quadratic problem with non-convex objective
function that is hard to solve. To overcome this difficulty, we derive an equivalent
quadratic concave objective function which allows to solve the problem to optimality
using CPLEX. Finally, we propose an efficient greedy heuristic. In our numerical
experiments, we consider realistic disk graph based network instances with radial
transmission ranges of 40 to 10 ms for each base station. Network deployments are
generated randomly within an area of 50*50 ms2. Our preliminary numerical results
indicate that for different instances, either the linear and/or the quadratic model allows
to find the optimal solution more efficiently. Whilst the proposed greedy heuristic allows
to obtain tight near optimal solutions for most part of the instances with gaps which are
lower than 5% from the optimal solution and in less than one second.
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Approach of Multicasting Routing with
José Márquez, Ismael Gutiérrez and
Solution for Network Coding Applying
Elba Sánchez
Edmonds-Karp
A multicast routing network is obtained from a general communications network
where the source nodes and sinks are specified. We propose a method that
generates an approximate multicast routing graph, in which the scheme of
simultaneous transmission and reception of packets using Network Coding can be
checked. The proposal is based on the maximum flow algorithm, developed by
Edmonds-Karp, which determines the individual maximum flow graph for each
source-sink pair. A debugging is carried out to determine the minimum flow
between the set of individual solutions, and then the resulting graphs are mixed to
establish the minimum common flow graph of a single session multicast routing
system. A Network Coding scheme has a solution over the multicast graph, if and
only if, the packets sent simultaneously from the source node can be recovered
from a system of linear combinations that enter the sink nodes.
A Multi Interface Home Automation
Jose Guzman and Felipe Nunez
System with Distributed Intelligence
During the last decade, plenty of devices labeled as smart have appeared in the
market with the promise of taking the relationship home-user to a new level.
Unfortunately, most of these devices are not able to interact with one another and
the smart solution reduces to the use of a phone app to control a particular device
or process. Lately, new devices known as smart hubs have arisen as smart home
enablers based on their ability to talk several communication protocols and
incorporate devices from different vendors. However, hub-based solutions suffer
from various drawbacks, notably the lack of scalability and the presence of a single
point of failure. In this work, a multi agent approach is proposed to generate and
operate home automation systems. The proposed approach distributes the
intelligence among agents, which behave as finite state machines, achieving a
scalable and robust architecture. A pilot implementation is presented as proof of
concept.
Implementing A Geo-Routing Protocol
Felipe Hidalgo, Patricio Galdames
Assisted by User Preferences Using Wiand Claudio Gutiérrez-Soto
FiDirect
WiFiDirect is a novel technology that allows Android devices to set a
communication network where either a no traditional communication
infrastructure (Wi-Fi, cellular, etc) is available or an adhoc network is simply
needed. Although, Wi-FiDirect is a promising technology, it is not yet mature.
First, the current version of Wi-FiDirect allows only setting a star topology.
However, an adhoc network may form any type of topology. Second, it assumes
wireless links reconstructions are not frequent. On the contrary, link
reconstructions are frequent in mobile networks and they may cause internal
blocking in the Wi-FiDirect modules. In this paper, we have addressed those
problems and we have designed a Geo-Routing Protocol Using Wi-FiDirect for
Mobile Android devices. For forwarding a message, our protocol chooses the next
hop neighbor based on both her location visiting preferences and her proximity to
the destination. We have implemented a smartphone application and performed
some experiments to evaluate the effectiveness of this implementation in a
university campus area.
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Gustavo Schleyer, Felipe Cid
Burgos, Paulo Gallardo, María Elisa
Arroyo, Marygrace Balinos and
Yacqueline Montecinos
The use of wireless sensor networks for collecting geolocated sightings of marine
fauna can provide useful information for wildlife conservation agencies and
scientific studies. Both, networking services and data quality can benefit from the
integration of social paradigms in the design of these networks. This paper explores
the implementation of a wireless sensor network of interconnected devices where
social interaction among network nodes occurs, which is also known as the Social
Internet of Things (SIoT). Here, smartphones are used as sensors for monitoring
wildlife with the support of the users, integrating a communitary approach between
the nodes. The data is managed by using a web platform, which enables the
community to visualize and share information. Results correspond to hundreds of
good quality sightings collected after the first few months of operation.
Modelling Communication Network for
Ricardo Enrique Pérez Guzmán,
Intelligent Applications in Microgrids
Yamisleydi Salgueiro Sicilia, Marco
Part II
Rivera and Javier Muñoz
The necessity for an efficient electrical network to reach the users demands and
take advantage of renewable energy sources has prompted some costumers to
install small-scale microgrids, formed by wind turbines and photovoltaic panels to
meet their own energy needs. This research presents an evaluation of
communication system in small-scale microgrids based on IEC 61850 standard
protocol. For this, three technologies were compared: Ethernet, WiFi and ZigBee,
according to the implementation costs, reliability and end to end delay. To evaluate
the communications architecture, Riverbed Modeler software was used and three
different types of data were configured, such as periodic data stream, random data
stream and burst data stream, according to the control on intelligent applications.
This study allowed to reveal the behaviour of each technology against different
types of data streams, as well as the performance of the best technology in terms
of CPU utilization, package size handling and application layer protocols.
An Application for Geolocalized
Sightings of Marine Fauna Supported by
a Social Internet of Things Approach
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José-Luis Díaz-Reséndiz, AlmaIoT Based Ambient Monitoring System Eliza Guerrero-Sánchez, Manuel
for Intelligent Buildings
Toledano-Ayala and EdgarAlejandro Rivas-Araiza
One of the major application for IoT technologies are Smart Cities and intelligent
Buildings (IB). Development of smart devices and systems for IB allow
important energy savings, better comfort for their occupants and improve
security, among others. Implementation of IoT paradigm in Building
Management Systems (BMS) improve and expand their capabilities compared
with traditional approaches. For this reason, an appropriate selection of the
architecture platform for IoT is required to meet the requirements of scalability,
manageability and data storage and visualization. In this work, an IoT based
monitoring system for ambient variables in IB is presented. Variables considered
are temperature, relative humidity and carbon dioxide concentration. The
developed system has proven to be efficient, versatile and affordable.
A Simple and Fast Algorithm for
Ginno Millan, Guillermo Fuertes,
Traffic Flow Control in High-Speed
Miguel Alfaro, Manuel Vargas and
Computer Networks
Raul Carrasco
The development of an algorithm for the control of traffic flows that avoids
situations of congestion is a hot topic in the computer networks. This paper
presents a mathematical model for a general computer network and then discrete
control theory is used as a key tool to design the traffic flow control algorithm
that avoids congestion in a high-speed computer network, the proposed
algorithm it also ensures the stability of the computer network. The results of the
simulations show that the proposed algorithm is able to adjust the sending speed
and queue level in the buffer rapidly. In addition, the method is easy to
implement to a high-speed computer network.
BER Experimental Measurements in
Ignacio Bugueño, Felipe Bahamonde
the 2.4 GHz and 5.85 GHz Bands using
and Cesar Azurdia
Software Defined Radios
Bit error rate (BER) is an important performance measure for the evaluation of
digital communications systems over a communication channel. Taking into
consideration that packets transmitted through a physical medium may be
affected by transmission channel noise, bit synchronization problems,
attenuation, interference, wireless multipath fading, among others, is necessary
to determine this measure in real conditions, in order to evaluate and improve
the performance of the system. In this context, this paper presents an
experimental methodology for the measurement of BER curves in the 2.4 GHz
and 5.85 GHz bands, using Software Defined Radio (SDR) Universal Software
Radio Peripheral (USRP) and Systems Engineering Software LabVIEW. By
determining the BER in realistic conditions, is possible to improve the modeling
of the communication channel, allowing to design robust pulse shapes. In this
way, the development of the proposed methodology will allow to measure the
performance of different modulation techniques, and thus be able to contrast the
theoretical performance versus the realistic performance of traditional and new
digital communications systems.
Coverage estimation of multicast
José Saavedra, Christopher Flores,
OFDM systems based on stochastic
Anthony Busson and Pierre Duhamel
geometry

Quality of service has become crucial in wireless communications, due to the
high data rates needed to provide multimedia services with sufficient quality. In
this sense, the integration of OFDM in wireless technologies has made it possible
to grant reliable communications, reducing the effects of attenuation and
multipath propagation that degrades the services in environments where the
devices are located. This problem may become even more important if, as it is
expected, the classical broadcast TV is left to the wireless network operators, in
order to recover the frequencies that are currently used for this service. This
paper aims to provide efficient tools to estimate the coverage of an OFDM
transmission system using stochastic geometry and information theory to model
the capacity of a cell when users are known to the transmitter (multicast
situation). We consider that users are distributed uniformly over a fixed radius
ball from the base stations. We derive the equations and develop simulations to
model the distribution of channel capacity to ensure a certain quality of service.
Our results indicate that for a user, on average, wireless multicast can be
improved by 20\% compared to classical broadcast.
3.3
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Frequency Support Control of a
Carlos Meléndez, Matías Díaz,
Modular Multilevel Matrix Converter
Simón Cerda, Felix Rojas and Héctor
based Wind Energy Conversion System Chávez
This paper discusses the application of the Modular Multilevel Matrix Converter
(\mc) to interface Multi-MW Wind Turbines. The modelling and control systems
required for this application are analysed and discussed. A Vector Control
Strategy based on nested controllers is proposed to provide decoupled operation
of the converter, maximum power point tracking capability at the generator-side,
and grid code compliance at the grid-side. Additionally, the proposed Strategy
uses the energy stored in the floating capacitors of the converter to provide
limited frequency support control. Finally, the effectiveness of the proposed
control strategy is validated using simulations.
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High Availability Routing Protocol for
Hector Kaschel and Eduardo Viera
WSN
Currently WSN (Wireless Sensor Network) has become in a relevant topic for
researchers, having a wide implement area (Industry, Environment, Medical, Et.) WSN
has interesting features and capabilities optimal for several applications, for example
applications where is necessary to have architecture flexibility, low power
consumption, transparent mode of transition, et. From the point of view of fault
tolerant, and network robustness. This research presents an improve with a very simple
protocol, managed from the levels of application a presentation layer (reference of the
OSI model). Obtaining electrical and transition parameters as like, current drawn,
voltage levels and RSSI (Reception Strength Signal Indicator) indicator
Monitoring of illegal activities in the
border area between Ecuador and
Colombia using telecommunications
Daniel Icaza
networks and microcameras supplied by
solar energy installed in native birds.
The objective of this article is to present the general design of the monitoring system
for the border area between Ecuador and Colombia, using microcameras installed in
native birds for a more exhaustive tracking to irregular groups that alter the order i n
this area. The design of a telecommunications system suitable to the existing scheme
that is linked to SIS ECU 911 that operates in Ecuador is presented. The monitoring
will be done through its micro-cameras of video surveillance, a scheme relatively
similar to that of taxiseguro that is successful at the present time. The information
generated will lead to important decisions at the level of Ecuador and Colombia with
the intention of protecting the goods, services and people who are in the place. The
supply of energy is through a photovoltaic microsystem that will guarantee the
operation of the system. It should be noted that it is also taken into account in
protecting the lives of native birds, these micro devices should not alter their normal
development and coexist between the species in the border zone. Finally, laboratory
tests are performed to concatenate and calibrate some important parameters of the
developed scheme.
David Rocha-Rocha, Francisco VásquezGenetic Algorithm for the Nodes
Salgado, Cristian Duran-Faundez, Rosa
Deployment Problem in Industrial
Medina Durán, Daniel G. Costa and
Wireless Sensor Networks
Patricio Galdames
Wireless technologies are opening many possibilities for monitoring and control
applications, driving much research efforts in the last years. Regarding the may
challenging issues related to industrial wireless sensor networks (IWSN), efficient
nodes deployment is a major concern since it can directly impact the network behavior.
In many cases, IWSN include particular kind of nodes in which the sensor unit and the
wireless transmission units are not located in the same place. In this paper, we provide
a solution to this problem through a genetic algorithm (GA), capable of give a set of
positions for the set wireless transmitters, such that each node can reach a Gateway
unit and it satisfies a maximum distance to its respective sensor unit which is given by
the maximum length of the cable connecting the elements. Results show that our GA
finds optimal solutions for the simplified considered case in very short execution times.
Modelling Communication Network for
Ricardo Enrique Pérez Guzmán,
Intelligent Applications in Microgrids
Yamisleydi Salgueiro Sicilia, Marco
Part I
Rivera and Javier Muñoz

3.4

Microgrids are small-scale electric power systems that emerge as an alternative to
solve the current problems of conventional networks. The main objectives that they
pursue are the reliability, diversification of energy resources, reduction of carbon
emissions, minimization of costs and the introduction of intelligent control techniques,
which increase the dependence on communication networks. Some research related to
communications in electrical networks has been developed, but few are related to the
appropriate communication system, according to the control algorithm. This paper
proposes the best architecture for intelligent microgrid applications based on latency,
QoS, bandwidth and capital cost, to improve control and operation. In addition, the
fundamentals of communications and control strategies are described. The results
show that communication technology affects the control performance of intelligent
applications and the smartness of the grid, which causes poor quality of service. This
analysis is very useful for the grid planning and the developers, who can select the
appropriate architecture according to their needs.
Guillermo Fuertes, Ricardo Navarrete,
Adaptive equalization using artificial
Miguel Alfaro, Ginno Millan, Manuel
189 neural networks for a visible light
Vargas, Carolina Lagos and Raul
communication system
Carrasco
The LEDs as lighting technology reaches a percentage higher than 90%. This work
proposes an alternative use as communication technology. The assembly of a
communications system using visible light (VLC) using a white light LED spotlight is
presented. In communications, the equalizer that feeds the decisions, known as
decision feedback equalizer (DFE), is used in many applications for the minimization
of intersymbol interference (ISI) of the received signal. The aim is to test the artificial
neural networks (ANN) for the training of a DFE equalizer, in a communication system
by light source in indoor environment; seeking to minimize the Bit Error Rate (BER),
in order to combat the adverse effects introduced by the channel and obtain greater
transmission distances through VLC.
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Convertidores Trifasicos CA-CC con
Marco Rivera, Daniel Faundez and
9
Circuitos de Inyeccion de Corriente
Johann Kolar
Pasiva, Activa e Hıbrida - Parte I
AC-DC three-phase converters are very well known for having enhanced power quality
with unity displacement power factor, low total harmonic pollution in the AC side, and
controllable DC output with unidirectional or bidirectional power flow. The first part
of this paper presents a review of several three-phase AC-DC converters with passive
current injection circuits, detailing their respective topologies and characteristics.
Convertidores Trifásicos CA-CC con
Marco Rivera, Daniel Faundez and
10 Circuitos de Inyección de Corriente
Johann Kolar
Pasiva, Activa e Híbrida - Parte II
AC-DC three-phase converters are very well known for having enhanced power quality
with unity displacement power factor, low total harmonic pollution in the AC side, and
controllable DC output with unidirectional or bidirectional power flow. The first part
of this paper presents a review of several three-phase AC-DC converters with passive
current injection circuits, detailing their respective topologies and characteristics.
Una Nueva Unidad de Alimentación en
Marco Rivera, Daniel Faundez,
11
Tierra para Aplicaciones Aeronáuticas
Johann Kolar and Patrick Wheeler
Nowadays, electrical energy is the alternative to supply aircraft systems. In this paper a
new converter for ground power units supply in aircraft applications is proposed. The
topology consists in a rectifier with an active current injection circuit linked to a three
level neutral point clamped converter. The design procedure is detailed in this paper
showing the principal requirements for the safe operation of the converter.
Simulationresults validate the good performance of the proposed system.
Análisis de Técnicas de Control de
12 Corriente en un Convertidor Matricial
Marco Rivera and Gerardo Castro
Indirecto
En los últimos años han aparecido nuevas técnicas de modulación y control para
convertidores matriciales, las que aprovechan los nuevos avances tecnológicos en
microcontroladores y procesadores de señales. En este artículo se hace una comparación
de dos técnicas de control para un convertidor matricial indirecto. La comparación se
realiza en simulación usando Matlab-Simulink. Es evidenciado que ambas técnicas de
control operan bien en estado estacionario y transiente, siendo la técnica de control
predictivo una alternativa a las técnicas de control tradicionales.
Javier Muñoz, Manuel Diaz, Marco
An Asymmetric Modular Multilevel
22
Rivera, Daniel Apablaza, Pedro
Converter of 27 Levels
Melin and Jaime Rohten
This paper presents a novel approach to implement a Modular Multilevel Converter
based on asymmetric modules. The presented Asymmetric Modular Multilevel
Converter is able to generate up to 27 level with 3 modules per arm thanks to the ratio
9:3:1 among the power cells. The balance control of the capacitors of the topology is
made using the redundant states of the topology. The feasibility of the proposal is
validated with computational simulations in the time and frequency domains of a single
phase converter.
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Diseño, Armado y Puesta en Marcha de
un Convertidor Matricial Multimodular
32
Marco Rivera and Gerardo Castro
Monofásico para la Interconexión de
Redes
Power converters play a fundamental role in grid interconnection systems. In this article
we present the design, assembly and start-up of a multimodular converter. The different
stages and design components of the system are detailed. The main idea of this paper is
to provide the reader with a guide on how to proceed with the design and assembly of
this type of converters.
Control Predictivo de Corriente de un
Felipe Herrera, Marco Rivera and Jose
35
Convertidor NPC Conectado a la Red
Riveros
Los convertidores multinivel son ampliamente utilizados hoy en día para aplicaciones
de alta potencia. En este paper se presenta un esquema de control predictivo para un
convertidor de tres niveles conectado a la red. El método es implementado en tiempo
discreto y consiste en seleccionar el mejor estado de conmutación para ser aplicado en
el siguiente instante de muestreo en base a la evaluación de una función de costos.
Resultados de simulación muestran el correcto funcionamiento del sistema en estado
estacionario y transiente.
Control Predictivo para MPPT de un
Carlos Muñoz, Marco Rivera, Ariel
46
Sistema Fotovoltaico sin etapa DC/DC
Villalon, José Riveros and Javier Muñoz
Predictive control has emerged as an alternative for the control of power converters for
photovoltaic applications. In this work, a predictive control scheme is proposed to
obtain the maximum power point in a photovoltaic array coupled directly to a gridconnected DC/AC power converter. The architecture considered avoids the use of the
DC/DC stage, reducing the losses related to this component. The introduced control
strategy is proved by simulations in Matlab\&Simulink, demonstrating flexibility to
include the non-linear behaviour of the system and good performance in terms of DC
voltage and AC current, respectively.
Asymmetric Cascaded Multi-level
Mohammad Ali Hosseinzadehad, Maryam
49 Converter with an Optimal Structure
Sarbanzadeh, Elham Sarbanzadeh and
with Reduced Components
Marco Rivera
Multilevel inverters are suitable option for changing DC power to AC power in
medium-voltage and high-power applications. This work look for to present a new
module featuring a low amount of devices for a multilevel converter with cascaded
connection. The proposed module consists of a modified T-type topology and a halfbridge inverter that is back-to-back connected. The proposed circuit includes five dc
voltage sources and nine semiconductor switches that generate 23 levels. To show the
superiority of the proposed topology, a detailed comparison is made with other
comparable multilevel converter topologies. Simulations in MATLAB/Simulink are
shown to validate the behavior of the proposal.
Finite control set model predictive
current control of the Coupled-Inductor Patricio Cáceres, Carlos Restrepo, Carlos
76
Buck-Boost DC-DC Switching
Baier and Javier Muñoz
Converter

There are numerous studies that have proven the advantages of the coupled-inductor
buck-boost dc-dc switching converter to manage the power in different hybrid system
topologies. Features such as noninverting voltage step up and step down characteristic,
wide-bandwidth, high efficiency, the ability to regulate the input or output currents with
the facility to change current regulation loop between them in a sudden and smooth
manner, among other benefits, have increased interest in this converter. However, until
now it has only been reported an analog current control small-signal model that has
been linearized about a quiescent operating point. In this article, model predictive
control (MPC) by the coupled-inductor buck-boost input current is presented with the
goal of extend its operation point domain in comparison with the small-signal based
regulator. The finite control set MPC (FCS-MPC) updates at every switching cycle the
state which minimizes the cost function. This function simultaneously improves the
current tracking and reduces the converter power losses. The theoretical analysis have
been validated by means of simulations to illustrate the advantages of the proposed
predictive control.
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Sliding Mode Control of a Boost
Alfredo Martinez, Miguel Lopez and Werner
Converter Applied as MPPT on a
Jara
Stand-Alone WECS
This research work focuses on a stand-alone low power Wind Energy Conversion
System (WECS), where the main objective is to find the way to extract the highest
amount of energy from wind and to be able to supply all the energy demanded by the
electrical load. The strategy to face this problem is to design a sliding mode controller
applied as a maximum power point tracker (MPPT) algorithm.
A New Topology of Multilevel
Vijayaraja Loganathan, Marco Rivera and
Inverter with Reduced Part Count
Ganesh Kumar Srinivasan
This paper deals with the design of a Multi-level inverter to produce higher number of
voltage levels using series connected basic units with reduced switch count. A new basic
unit is proposed and by connecting a number of the proposed basic unit in series, only
positive multilevel voltage can be obtained. To generate negative voltage levels, single
phase H-bridge is included to the circuit. By using the proposed topology with trinary
progression, a 53-level of output is produced. Using MATLAB/SIMULINK the
proposed Multi-level inverter topology is simulated and analyzed in terms of total
harmonic distortion.
Optimization of the THD and the
Luis David Pabón Fernández, Jorge Luis Diaz
RMS voltage of a cascaded
Rodriguez and Edison Andres Caicedo
multilevel power converter.
Peñaranda
This paper deals with the optimization of common source cascaded multilevel inverter
with 17 steps per line, using a multiobjective genetic algorithm that allows generate an
optimized PWM modulation waveform. The aim is to minimize the total harmonic
distortion (THD) to a value close to zero, but keeping the root mean squared (RMS)
voltage at the desired value, while the magnitude and the frequency of the output voltage
waveform change progressively. To evaluate the performance of the algorithm, a
simulation was carried using an asymmetry converter with two H-bridge stages and a
1:3 transformation ratio. The results allow verifying the THD optimization in the first
50 harmonics and to obtain the RMS voltage value the same as the rated value.
Maryam Sarbanzadeh, Mohammad Ali
Predictive Control for a Flying
Hosseinzadeh, Elham Sarebanzadeh and Marco
Capacitor Multilevel Inverter
Rivera
Predictive control is a new control strategy that has been applied to control power
electronics applications, in the last decades. Many researches are working on the
improvement of this control method such as reduction of computations cost, increasing
accuracy, etc. This paper introduces some of the most challenges and trends through an
overview on papers that were published recently.
Trends and Challenges of
Maryam Sarbanzadeh, Mohammad Ali
Predictive Control in Power
Hosseinzadeh and Marco Rivera
Electronics
Predictive control is a new control strategy that has become popular for power
electronics applications in the last decades. This paper introduces some of the most
recent challenges and trends through an overview on papers. The review is done based
on recent publications, showing that despite enormous progress in this area, there are
still some issues that need to be solved.

Session 16, Papers 101,117,121,130,133

TRACK 4.4
Room 4
Track

T4
#

4.4

134

4.4

135

4.4

136

4.4

143

Thu 18, 17:00-19:00, Session 22, Track 4: Power Electronics
Track 4: Power Electronics
Session 22, Papers 134,135,136,143,144
title
authors
Back-to-Back Modified T-Type HalfMohammad Ali Hosseinzadeh, Maryam
Bridge Module for Cascaded MultiSarbanzadeh, Elham Sarabanzadeh and
level Inverters with Decreased
Marco Rivera
Number of Components
Multilevel inverters are applied in medium-voltage high power applications,
nowadays. The drawback of multilevel inverters is required for a high number of power
electronics devices to generate more voltage levels in order to reduce THD’s
magnitude. This paper presents a reduced T-type topology for a cascaded multilevel
inverter. The main advantages of the proposed topology are reducing the switching
elements and the total blocking voltage for generating a high number of levels. A
comprehensive comparison is done with other similar multilevel inverter topologies to
show the superiority of the reduced topology. The performance of the reduced
multilevel inverter is presented for a 61-levels cascaded topology.
Performance Assessment of
Diego Aldana, Yamisleydi Salgueiro, Colin
Classification Methods for the
Bellinger, Marco Rivera and César
Inductance within a VSI
Astudillo
The non-intrusive monitoring of electrical systems has gained relevance, during the
last years, due to its lower costs and space requirements. Machine learning techniques
have proved their ability to predict the parameters under monitoring and consequently
improve the performance of power electronics systems. The present work seeks to
determine the combination between machine learning techniques and dimensionality
reduction that efficiently predicts the inductance value for a Voltage Source Inverter's
Modulate Model Predictive Control (VSI_M2PC). The problem, modelled as a
classification one (three classes), has a high dimensionality (5000 attributes).
Consequently, its reduction is needed to make it tractable at the cost of slightly
sacrificing the accuracy of the model. Seven machine learning methods (Support
Vector Machine, K-Nearest Neighbours, Naïve Bayes, Linear Discriminant Analysis,
Classification and Regression Trees, C4.5 and Random Fores) and three dimension
reduction methods (Correlation Elimination, Principal Component Analysis, and
Boruta) were experimentally analyzed on VSI_M2PC Matlab simulations. It was
found that Random Forest combined with the \emph{Boruta} provided the best results
regarding classification efficiency.
PDI Control Strategies Comparison
Matías Garbarino, Rodrigo Morales, Jaime
with Gain Schedule and States
Rohten, Vladimir Esparza, Angel Rubio and
Feedback in a Buck-Boost Converter
Pedro Melin
This paper presents the comparison between three control strategies: a PID based
control, the gains schedule PID based control and a combination of PID and states
feedback based control for a dc-dc power converter. The dc-dc converter is usually
employed on renewables energies to pump the voltage up to standard values on the
grid couple point, which in the case of Chile is 220V rms and 50Hz; or to be used on
voltage regulators, which needs to maintain the voltage tracking a reference
independently of the input voltage supply. The main objective is to achieve
controllable system into the whole power converter operating region, with similar
dynamic responses. To corroborate the mathematical study and the proposed design,
simulations tests were performed in Simulink/Matlab environment showing every
strategy strengths to fairly compare the results under disturbances and references
changes.
A Comparative Analysis in
Eduardo Espinosa, Pedro Melin, Johan
Asymmetric Inverters Non Guzman, José Espinosa, Carlos Baier,
Regenerative
Javier Muñoz and Raul Gregor

4.4

Multilevel inverters are the alternative for medium voltage applications. Within this
type of inverters are the asymmetric inverters, which have different values in their DC
voltages. The DC voltage ratios can be of the trinary or binary type, the first being the
most documented, with which an AC voltage of 3n = 27 levels is obtained, using n =
3 inverters in cascade and NLM modulation, which generates a flow of power from
the load to the inverters (regeneration). In this paper we analyze two types of nonregenerative single-phase asymmetric inverters, of 15 and 27 levels, where their
quality of output voltage waveform (THD) and efficiency are analyzed. The latter will
be focused on the commutation and conduction losses in the semiconductors. In such
a way to be able to make a choice of the inverter considering these two indices. Finally
to check what is proposed, simulation results are shown.
Study of MPPT Algorithms for a
Javier Muñoz, Daniel Apablaza, Manuel
144 Three-Levels Boost Interleaved
Diaz and Carlos Restrepo
Converter
In this work the study of different algorithms of maximum power point tracking for a
Boost Interleaved topology for photovoltaic applications is presented. The nature of
this converter offers the possibility of using algorithms in such a way that they work
independently in each module and therefore optimize the solar energy obtained from
their panels. A brief description of the converter is presented, highlighting its
advantages for this type of application. The algorithms Perturb and Observe,
Incremental Conductance and Multiple Photovoltaic Arrangements are described
which were used for the proposed converter. Several simulation tests were carried out
to obtain a well-founded answer on which was the most convenient algorithm for the
proposed converter
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Solar Energy Injection for a
Victor Aguayo, Silvana Navarro,
Multilevel Power Converter, Using
Darwin Vega, Jaime Rohten, Pedro
Predictive Control Strategy
Melin, Angelo Estrada and Oscar Castro
This document presents a criterion for selecting the mechanical parameters of a Stewart
platform of type 6 RSS. A Simulator of the platform in SimMechanics with
configurable parameters was created. The simulations were used to carry out a study
of the relationships between these parameters and the workspace achievable by the
platform. From the obtained conclusions, recommendations and guidelines are
extracted. These results will help to design and build a Stewart platform for a particular
application.
Alternate Arm Converter with
Diego Soto, Manuel Martinez, Ivan
Thyristor-based Director Switches
Andrade and Rubén Peña
The Modular Multilevel Converter (MMC) is the choice topology for integration of
renewable energy power plants into the grid, through submarine HVDC cables and
HVDC lines. Notwithstanding, the MMC requires significant large DC storage
capacitors to mitigate for the large power pulsations that result from the single-phase
AC to DC conversion process in their arms. The Alternate Arm Converter (AAC),
which combines MMC arms with conventional valves (Director Switch), has the
potential to cut the number of modules to half of that of the conventional MMC.
Further, it is capable of blocking DC faults, an appealing feature for future DC
networks. However, the AAC incurs higher power losses than conventional MMC.
This work proposes the use of thyristors, instead of IGBTs, to implement the DSs of
the AAC. This reduces conduction losses in DSs by approximately a half and makes
the AAC more comparable to the conventional MMC, in terms of power losses, but
with the advantage of reduced DC energy storage requirements. The principle of
operation of the AAC, considering thyristor based DSs, is revisited here and a suitable
control strategy to demonstrate its basic operation is developed. Proposals are verified
through simulation studies using a switching converter model. Res ults confirm
feasibility of proposed thyristor based DS and good performance of the proposed
AAC.
Nearest Level Control for the threeGabriel Droguett, Félix Rojas, David
phase to single-phase MMC for Solid
Arancibia, Matías Díaz, Matías Uriarte
State Transformers
and Galina Mirzaeva
The three-phase to medium frequency single-phase direct conversion with the Modular
Multilevel Converter for Solid State Transformers involves control and modulation
challenges due to the switching devices limitations. The use of Nearest Level Control
as a modulation technique to properly synthesize medium frequency voltages at the
output is proposed on this paper, paying special attention to the arm inductors effect at
medium frequency operation. Using NLC results in low distortion medium voltage and
medium frequency single-phase output, achieving good controllability and reaffirming
the suitability of the converter for its application in Solid State Transformers.
An Overmodulation Algorithm based
Matías Uriarte, Félix Rojas, Matías
on SVM for High Power Quality
Díaz, Galina Mirzaeva and Gabriel
Applications
Droguett

4.5

Power electronic converters are used to solve problems of power factor, harmonic
distortion and voltage variations in power networks. These converters use different
modulation techniques that allow their operation, being Space Vector Modulation
(SVM) is the most used. This paper proposes a new overmodulation algorithm based
on SVM in which the overmodulation region is avoided to reduce harmonic distortion
and do not incorporate additional unexpected harmonics. Thereby, when the reference
signal exceeds the modulation zone, then the algorithm reduces the fundamental signal
component and maintains the magnitude of the reference harmonic components,
preventing the reference signal scape from the modulation limits. The algorithm is
validated by the simulation of a three-phase voltage source converter operating as a
shunt active filter in a three-wire network with a highly inductive and non -linear load.
Fast Delayed Signal Cancellation
Camilo Contreras, David Guajardo,
191 based PLL for unbalanced grid
Matias Diaz, Felix Rojas, Mauricio
conditions
Espinoza and Roberto Cardenas
Frequency identification is one of the most critical issues for gridconnected power converters, especially when the grid is unbalanced
or distorted. Therefore, this paper proposes a novel frequency
estimator with fast convergence for balance and unbalanced gridvoltage faults. The proposed algorithm is based on a Phase Locked
Loop (PLL), enhanced with a fast positive and negative sequence
detector. Delayed Signal Cancellation methodology with fast
convergence is investigated under single-phase and two-phase
voltage dip. The effectiveness of the proposed PLL is validated using
simulations and experimental results.
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Robust Voltage Regulation of a
Diego Verdugo, Javier Borquez and Karina
Stand Alone Uncertain Single-Stage
Barbosa
Boost Inverter
This paper focuses on the robust control of a single stage boost inverter using a model
that account for both small and big signal properties of the inverter. The aim is to
determine a state feedback controller for the small signal model such that it is able to
reject perturbations existing on the three-phase currents while keeping the system
stable and with a response quick enough. Based on the well-known theory of robust
control, a feedback controller is proposed in order to minimizes the H_infinity norm
of the system while taking in account the variable load and a D-Stability region that
will guarantee the speed required for the perturbation effect to decay. The proposed
controller is simulated and the results are analyzed and discussed.
Control Predictivo de Corriente
Operando a Frecuencia Fija de
Felipe Herrera, Marco Rivera and José
Conmutaci´on en un Convertidor
Riveros
NPC Conectado a la Red
This paper deals with a predictive current control at fixed switching frequency for a
grid-connected neutral-point clamped voltage source converter. The method applies
three voltage space vectors at every sampling period and the duty cycles are
computed using the cost function. The current errors along with the voltage drift of
the neutral-point are the control criteria, whereas the switching frequency is constant
and defined by the sampling period. Simulations results validates this proposal
showing quick response and good current tracking.
Predictive Voltage Control
Sergio Toledo, Edgar Maqueda, Marco
Techniques for AC UPS
Rivera, Tomislav Dragicevic and Raúl
Applications
Gregor
The classical model based predictive control leads to a variable switching frequency
which could produce resonances in the input filter of the power converter, affecting
the performance of the system. This paper proposes a fixed switching frequency
model based predictive voltage control for UPS applications and a performance
comparative between the proposed control and the variable switching frequency
counterpart, showing the advantages and disadvantages among the two strategies.
Predictive Current Control Strategy
Federico Gavilán, Sergio Toledo, Marco
for a Direct Matrix Converter with
Rivera, David Caballero and Raúl Gregor
Modulated Switching Pattern
In spite of the many works presented in recent years related to matrix converters
control, there are still several topics not yet addressed in depth. Among all the
proposed control techniques, predictive control has emerged as a plausible option and
of great versatility for its ability to treat with different requirements. The main
problem of the predictive control is that it generates an activation pattern that causes
a variable switching frequency for each semiconductor device, creating an imbalance
in the useful life of these and above all it causes a high content of harmonics
generated at the output of the matrix converter. This work proposes a predictive
current control strategy with a very good performance in the reference tracking and
total harmonic distortion according to the requirements of international standards.
Simulated results confirm the feasibility of the proposal demonstrating that it is an
alternative to classical predictive control strategies
Third Order Sliding Mode Control of
Dhanasekar R, Ganesh Kumar Srinivasan
Buck Converter Fed Permanent
and Marco Rivera
Magnet DC Motor

This paper deals with the Third-order Sliding Mode control (SMC) of a Permanent
magnet DC motor. The Third order sliding mode controller is designed to regulate
the speed of the Permanent magnet DC motor to the specified value. The Permanent
magnet DC motor is fed with Buck converter and the controller designed in this paper
is simulated through Matlab Software.
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Development of a Hardware Platform LEDPriscila P. Pinheiro and Maria
Based Spectroscopy
Bernadete De Morais França
One way to qualify substances in complex mixtures is by observing the interaction
of these substances with electromagnetic radiation. The chemical bonds present in
the molecules of the substances absorb specific wavelengths, which provides much
information about the physical properties of the analyzed element. Several
commercial equipment uses this principle, however, they are expensive instruments.
With new optoelectronic components available in the market, several authors
proposed portable instruments, with lower cost, using the same principle of
commercial equipment, however only applicable to the UV-VIS range, making their
development less complicated. This paper presents the project of an optoelectronic
system for substance qualification using LEDs as a source of light with near-infrared
emission. The system also uses InGaAs sensor, which gives fast response and good
sensitivity to the spectrum for detecting light diffused reflection.
Conformal Mapping applied in coding and
Gilberto de Melo Junior and
decoding of audio signal
Wesley Pacheco Calixto
This paper presents audio signal encoding and decoding using the theory of
Conformal Mapping technique. This is used in majority with images, but in this study
will be applied in audio signal. The propose methodology was develop four case
study to demonstrate that Conformal Mapping is applicable in audio signals and
evaluate this method with two metrics, shuffling and deviation. The experimental
results demonstrate a efficient encoding using Conformal Mapping, with a big
shuffling and low deviation.
Procesamiento de Señales No- Lineal y
Jorge Del Carpio, Freddy Sotelo
Asociación de Colores en Áreas
and J. Alberto Del-CarpioGeográficas
Salinas
En este paper se aplica el procesamiento de señales que usa la escala de colores junto
con los polinomios ortogonales que sirven como modelo para identificar el sistema:
señal ruido para caracterizar imágenes que pueden estar sujeto a cambios
climatológicos y que muchas veces las imágenes de satélite requieren ser procesadas
con cierta aproximación para identificar las zonas de alta sensibilidad. Para este fin
presentamos un modelo que modela las señales usando polinomios ortogonales. Para
aquello usamos el criterio de expansión polinomial partiendo de un modelo de series
de integrales no lineales. Aplicamos el modelo a un ejemplo que especifica la escala
de colores. Asociamos un color a una porción de espacio de acuerdo al polinomio y
sus coeficientes y kernels denotan la intensidad del color. Para aquello asociamos un
color a un nivel de riesgo o sensibilidad. Este modelo ayudaría a reconocer zonas
sensibles en casos en casos de desbordes de ríos en épocas de lluvias en la costa
pacífica.
Krzysztof Herman, Eduardo
Preliminary Studies on FPGA
Boemo, Washington Fernandez,
Implementation of a Real-Time Ultrasonic
Cristian Duran-Faundez and
Air-Coupled Sonar
Ernesto Rubio
This paper addresses some selected techniques for direction of arrival estimation
using air-coupled ultrasound and custom hardware computational solutions. The
main issue of the presented work is to perform a study of some hardware architectures
capable to handle multichannel information processing in the real-time and its
validation using experimental data.
Track 5: Signal Processing
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Performance analysis of three estimators in
Santiago Felipe Luna Romero
EMG adaptive filtering using an
and Christian Salamea Palacios
autocalibration stage
This article presents a system that minimizes the noise generated by the contact of
the skin with sensors, electrodes used in the acquisition of physiologically produced
bio-electrical signals (EMG). The noise caused by the skin contact with the
electrodes varies depending on the physiological characteristics of each person.
Therefore, we have designed and implemented an adaptive filtering which has the
quality of "calibrating" that kind of signals. In this work, a novel method to calibrate
the filter automatically while any person performs physical activity has been
porposed. The system has been evaluated through the analysis of the filter
performance based on the relative improvement of the signal to noise ratio (RI-SNR)
measured before and after the filtering application and a cost computational analysis
using floating point operations per second (FLOPS) as a metric. The best adaptive
filtering estimators to the automatic calibration stage has been chosen of: Wiener,
LMS and RLS estimators. The performance of the signal filtering has been evaluated
on 25 persons with different anthropometric capacities, who were considered to
perform physical activities in two different intensities and thus evaluate the
adaptability of the automatic calibration stage proposed in this work. From the
evaluation, it has been possible to maintain the electromyography signal at a
minimum noise level, with an RI-SNR of 46.59% and 55.95% using the LMS and
RLS estimators respectively
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Path planning using the A* algorithm
Ricardo Castillo and Juan Rodriguez
for the MECABOT modular system
In this document is described the design and simulation (by software) of a system
composed of a set of agent robots which will be coordinated so that they can form a
collaborative multi-agent system oriented to the development of tasks of exploration,
collection and transport of elements taking into account the environment of
displacement. Each agent consists of the union of multiple MECABOT robotic
modules, which were previously designed and built by the DAVINCI group of the
Nueva Granada Military University. A strategy will be developed to coordinate
agents (composed of modules) that will have a fuzzy logic component, which will
give the system the ability to automatically make decisions in order to optimize
system performance, reducing the time of operation and energy consumption . In
order to increase the robustness of the system to disturbances in the operating
environment and / or possible failures in agent components, a distributed command
architecture will be developed under which each agent will have artificial intelligence
algorithms in order to recognize said Events and adapt its operating plan
autonomously. The validation of the operation of the heterogeneous robotic system
will be done through the simulation of each agent and then the collective system
using specialized software.
Manipulation of a Constrained
Rodolfo Garcia-Rodriguez, Branko
Circular Object avoiding Measuring
Domancic and Vicente Parra-Vega
of Angle
Human hand manipulations by their fingers are carried out by the sensory-motor
coordination, as the visual or tactile sensing, and the motor control signals. Although
the visual information is relevant for manipulation, there are tasks that humans can
even if the object is occluded. Thus, the skin information, muscles, and tendons
variations are fundamentals to estimate spatial dimensions of the object to manipulate
it. Exploiting the characteristics of the robotic finger with soft tips and hemispherical
shape at contact, as the radial deformation and rolling motion, the dexterous
manipulation of a rigid circular object are studied under the assumption that object
angle measure is not available. The proposed regulator is used to control the contact
forces and orientation of the object. The essence of our approach is to use the rotation
of a virtual reference frame fixed at the origin of the world reference frame to
estimate object angle. Stability analysis, based on passivity considerations, is
presented without force sensing, object angle measure, not either any knowledge of
the deformation nor penetration. Experimental results show the closed loop
performance for the rolling a wheel onto the plane by robotic finger.
Automatic Scene Reconstruction
Marcos Gómez Redondo, Hector Fretes,
Algorithm for Planialtimetric
Jose Rodriguez-Pineiro, Jorge Esteban
Applications
Rodas Benítez and Raul Gregor
The development of digital photogrammetry solutions applied to aerial images has
gained interest in recent years due to its diverse areas of application, besides the
decreasing production costs of high-resolution cameras and unmanned aerial
vehicles. The implementation of an automatic scene reconstruction algorithm by
using a pair of aerial images as input is algorithm with multiple images. The current
work can be used with educational purposes as it contains the general method of
reconstruction, excepting for the densification process, which is tested in this paper.
The reconstruction algorithm is tested with pairs of aerial pictures taken from a

controlled scene, in order to analyse its viability, and then with aerial pictures taken
with a drone.
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Bruno Q. Oliveira, Victor H. Cunha,
Herberth V.S.P. Junior, Lucas C.
Guimarães, Flávio H.T. Vieira and Marcos
Antônio Desousa
The growth in data traffic is raising serious challenges for optical transport networks
in terms of improving their capacity efficiency in order to meet the new traffic
requirements. Under these circumstances, the task of efficiently development of a
variety of techniques for network planning. This paper presents a decision support
system for the sizing of optical transport networks. It is considered the optical
network planning problem in which a traffic interest matrix between the demand
nodes is specified. The network is modeled as a graph, through the arc-path approach.
A model using genetic algorithm is developed for cost minimization. Restrictions on
demand guarantee, technical capacity of equipment and exclusivity in the link
modularity are also addressed. Results of the simulation of the optimization model
for a medium-sized network are presented and discussed.
Fernando Fuentes, Samuel Ortega, Marco
Using clustering algorithms to
Rivera, Matthew Bardeen and Miguel
segment UAV-based RGB images
Angel Moreno
This article describes the implementation of two segmentation algorithms in
combination with the RGB Triangular Greenness Index (TGI) derived from images
obtained from an unmanned aerial vehicle (UAV), with the objective of segmenting
shade, soil and vegetation data obtained from a commercial vineyard cv. Cabernet
Sauvignon. The importance of this segmentation lies in the recent development in
tools that allow remote monitoring of crops but that nevertheless still have unresolved
methodological aspects. The precise differentiation of these classes would allow the
development of more complex monitoring techniques based on multispectral and
thermal sensors. The results of this investigation showed that both k-means and
Clustering Large Applications (CLARA) allowed to differentiate three classes in the
images corresponding to soil, shade and vegetation. However, CLARA showed a
better performance when differentiating the layer corresponding to vegetation.
Optimized planning of optical
transport networks using artificial
intelligence techniques

TRACK 6.2
Room 5
T6
Track

#

6.2

47

6.2

52

6.2

180

6.2

75

Wed 17, 17:00-19:00, Session 11, Track 6: Robotics, Artificial Intelligence and
Computer Vision
Track 6: Robotics, Artificial
Session 11, Papers 47,52,180,75,94
Intelligence and Computer Vision
title
authors
Mario Peña-Cabrera, Adrián Jiménez, Roman
Robotic Vision Assembly using
Osorio, Victor Lomas, Ismael López and
FPGA
Gaston Lefranc
An artificial visión system based in the BOF method implemented in a FPGA device
is presented to locate and recognize rigid work pieces within an experimental
workspace area, previous location is not known by a manipulator robotized element
in order to grasp it and perform an assembly process (peg in hole) in real time. As
the processor element a Nexys 4 development electronic FPGA card is used with
Hardware Description Language (HDL) platform for its programming, and the
OV7670 camera from OmniVision is used as the imaege acquisition device. Data is
acquired, conditioned and processed to get information about location and feature
recognition characteristics for the assembly process within an experimental
manufacturing cell environment containing an educative robot manipulator of 6DOF.
Two methods were used for comparison results resulting 50% success assembly for
the first one when only using primitive descriptors of area an centroid and 96%
success when BOF method was using. An assembly process was performed
integrating the method in a single FPGA device. Having performed real time image
acquisition and processing actions, the results shows the possibility of using this
method for concurrent and fast assembly applications.
Navigation control of the Khepera Gonzalo Farias, Enrique Torres, Ernesto
IV model with OpenCV in V-REP Fabregas, Héctor Vargas, Sebastián Dormidosimulator
Canto and Sebastián Dormido
This article presents a simulation of navigation based on computer vision of the
Khepera IV robot model (KH4VREP library) in V-REP. The images acquired by the
robot are processed externally by the OpenCV library through a Python script. This
library has implemented many optimized machine learning and computer vision
algorithms. Some experiments of velocity control of the robot are implemented to
test this approach. The purpose is to introduce the students to mobile robots control
based on artificial vision.
Diseño de un controlador por LMI
Michael Fernando Gamba Gómez and Julian
para estabilizar un tricóptero
Francisco Gamba Gómez
coaxial.
This paper describes the design of a nonlinear controller for a coaxial tricopter, which
is designed and calculated using Lyapunov stability theory and a linear matrix
inequality (LMI). This controller is robust to reject parametric perturbations and
uncertainties and is formulated from a linear approximation around multiple
equilibrium points, which allows the system to work at different points of operation.
This is a novel technique for the design of controllers for the coaxial tricopter when
its behavior is described by a mathematical model derived from the Euler-Lagrange
formalism. The controller is tested by simulation in Simulink of MATLAB, results
show a performance in accordance with the design requirements.
Simulation of a quadrupedal
modular robot MECABOT based Vanessa Cruz and Ricardo Castillo
in the salamander using Webots
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This document describes the algorithm creation process of a salamander-based
locomotion in a modular robotic system (Mecabot). Due to the morphologic of the
Mecabot robot the translation and turning could be realized with active column: each
column link synchronously moves with the legs, that gives an additional DOF. The
active column execution is based in the salamander movement. The rotation needs
another program perspective, the column is immobilized and only the legs work. The
robot is tested in the simulation environment Webots under ideal conditions, the robot
is considered rigid and his mass center is supposed in the middle of the column. The
simulations allow to test different coordination schemes and to observe an
approximate behavior in the three different types of movement: translation, turning
and rotation. With the simulation it is determined which of those three kinds of
locomotion could be programming with active column and which could not.
Mouth States using LSTM Neural Javier Orlando Pinzón Arenas, Robinson
Network
Jimenez and Astrid Rubiano Fonseca
This paper presents the application of a sequence-to-label network, in which an
architecture with Long-Short Term Memory (LSTM) is implemented, in a way that
verifies if a user is chewing or waiting to receive food by means of the classification
of 3 different states of the mouth that are: closed, intermediate closed-open and open.
To develop this task, 2 databases were built, one of training with 260 sequences of 3
seconds of the states with 15 time steps, within which there are 2 characteristics:
opening and the relationship between the height and width of the mouth, and another
of test, of 145 sequences with the same parameters as the previous one. For the
training of the network, it was first proposed that the network identified 2 states:
chewing and waiting (open mouth), however, due to the large variations that exist in
the state "chewing", because users tend to chew not only with their mouths closed,
but also with their mouths open, this state was divided into two sub-states (closed
and intermediate). With this, the neural network is trained, reaching an 84.8%
accuracy by classifying the 3 states and 97.9% merging the two states belonging to
"chewing", which verifies the ability of this type of network to recognize the states
of the mouth through sequences over time.
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Implementation and comparative
Carlos Calderon-Cordova, Roger Sarango,
analysis of fractional order PID
Edwin Macas, Cristian Ramirez and Franklin
Embedded Controllers, applied to
Rivas-Echeverria
speed control of a robotic prosthesis
This paper is part of the "Hand of Hope" research project, which seeks to develop low cost robotic prostheses for people with motor disabilities in their upper limbs. The
objective of this research is to design and implement a fractional order PID embedded
controller (FOPID), applied to the speed regulation of the elbow joint based on DC
motor, in a robotic prosthesis. The set of parameters for the tuning of a FOPID
controller are five: proportional constant, integration constant, derivative constant, and
non-integer orders of the integral and derivative terms (KP, KI, KD, λ, μ). In order to
fulfill the objective, three phases were executed: first, the several methodologies
involved in the design and implementation of FOPID controllers were applied in an
autonomous embedded system; then, they were implemented and applied to a
mechatronic system; finally, the performance of the fractional controllers was analyzed
and compared, the comparison of the controllers was performed based on the time
parameters (settling time, overshoot), and the performance indexes (IAE, ITAE, ISE,
and ITSE). As results of the present work: 14 types of fractional controllers were
designed, of which 9 were implemented in an embedded system based on the multicore
FPGA/Processor architecture, and the programming of the mathematical control
functions were developed in LabVIEW FPGA and RT; after the experimental
evaluation, the embedded controller with higher performance was the FOPID ZieglerNichols/Nelder-Mead/ISE, the results obtained were Ts = 0.22s and PO = 7.18%
Use of SimMechanics for the design
of a 6 RSS Stewart platform applied Víctor Pizarro-Céspedes and Mario Fernandez
to vibration tests in fruits
This document presents a criterion for selecting the mechanical parameters of a Stewart
platform of type 6 RSS. A Simulator of the platform in SimMechanics with
configurable parameters was created. The simulations were used to carry out a study
of the relationships between these parameters and the workspace achievable by the
platform. From the obtained conclusions, recommendations and guidelines are
extracted. These results will help to design and build a Stewart platform for a particular
application.
Non-monotonous logic model of the
CLP-USD exchange rate: An
Luis Rojo and Oscar C. Vásquez
approach from Artificial Neural
Networks (ANN).
In this work we propose a forecast model of the variation of the sign between exchange
rate Chilean peso and American dollar (CLP-USD) at the close of two consecutive
exchange days. This model is based on \textit{feedforward} Artificial Neural Network
development, whose structure considers a set of explanatory premises to describe the
exchange behavior under study in a non-monotonous logical setting. The exchange rate
CLP-USD at the beginning, at the closure, minimum and maximum values obtained
during an exchange day from January 1, 2005 to July 9, 2018 are used. The obtained
results show a good and robust percentage of sign prediction in different extra samples.
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Object Detection Algorithms and
Roman Osorio-Comparan, Edgard De J.
Implementation in a Robot of
Vasquez, Mario Peña, Miguel Bustamante,
Service
Gaston Lefranc and Ismael Lopez-Juarez
The recognition of objects and the proper handling of them is a common problem in
service robots. This article presents a set of computational vision algorithms to improve
an object detection system using an RGBD sensor. Within this set of algorithms is the
computational vision algorithm to identify a plane, a second algorithm to determine
the position of an object and a third algorithm that performs the Principal Components
Analysis to identify the orientation of the objects and to perform a correct
manipulation. Several tests are presented that validate our approach. This group of
algorithms is used by the service robot Justina at the upcoming RoboCup 2018
international tournament.
Cluster Space LPV Control of Robot Alejandro Ghersin, Juan Ignacio Giribet and
Formations
Ignacio Mas
Within the Cluster Space robot formation control scheme, a new approach is presented
where a cascaded control scheme is proposed. On one hand, a simple secondary (inner)
loop is used to control the formation's velocity in Robot Space, while on the other hand
a quasi-LPV approach is employed for the design of the main (outer) control loop
where the geometry and kinematics of the problem are captured by the LPV
formulation. Certain aspects of the design are tackled as stability and the use of
parameter dependent weighting functions are discussed with a design example tested
through simulations is presented in order to illustrate the use of the method.
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Fernando Salazar-Heise and Nelson
PI-Fuzzy and PI Algorithm in MRAS
Aros-Oñate
In this paper, a control is implemented in a squirrel cage motor using the model
referencing adaptive system. To perform this control, an adaptation algorithm is
necessary, so we proceed to use and compare a PID family controller and a Fuzzy
controller. The comparison will be made graphically contrasting the speed of the
models in their transitory states and applying load in their stationary states.
Toward Semantic Action Recognition for
Juan Pablo Vasconez, Jaime Salvo and
Avocado Harvesting Process based on
Fernando Auat Cheein
Single Shot MultiBox Detector
To date, human action recognition is still a challenging topic and has been addressed
from many perspectives. Detection of human actions can be useful to obtain relevant
information to improve complex processes, which is the case of agricultural
applications. In this work, the detection of objects that can provide information for
human action recognition based on semantic representations is studied. For this
purpose, a convolutional neuronal network based on Single Shot MultiBox Detector
meta-architecture and MobileNet feature extractor was implemented, which has been
trained to detect nine classes of objects during the process of collecting avocados in a
Chilean farm. We have found that such detected objects are related to seven possible
actions that can be detected during avocado harvesting process. Such information
could allow to directly detect certain actions in still images, or improve conventional
action detection methods during the harvesting process. The results show that is
possible to detect human actions during the process, obtaining action recognition
performances from 41% to 80% depending on the task. This approach can help to
obtain information about how to improve harvesting process and reduce human
workload in near future, which may be an important contribution for the search of
sustainable agricultural practices.
CJ: An intelligent robotic head based on
Nicolas Carpio, Gabriel Hermosilla,
deep learning for HRI
Esteban Vera and Gonzalo Farías
The aim of this article is the design and construction of a robotic head intended for
classification and recognition applications using algorithms based on Deep Learning.
The robotic head works by performing a classification on a number of 1000 different
objects thanks to the use of a convolutional neural network (CNN) trained with
ImageNet. On the other hand, applying the transfer learning technique in a CNN,
allows the recognition of faces on a database of 185 people. The robotic structure also
has a voice recognition system, which allows the user to interact with the robot using
different voice commands. The construction of the structure is mainly divided into 3D
printed components, servomotors, and an Arduino UNO microcontroller, which
oversees all the movement that the structure performs.
Boris L. Martinez-Jimenez, Orlando
PD–Fuzzy+I control for a two degreesUrquijo, Andrés Feitó, Dianelis García
of-freedom parallel robot
and Ernesto Rubio
Driving simulators are used for the training of vehicle drivers and they have varied
applications in games and entertainment. These platforms minimize the use of real
vehicles, with the consequent saving of resources. Here, control strategies for
nonlinear systems applied in parallel robots using electro-pneumatic actuators are
developed. These actuators are cheaper but, at the same time, more difficult to control
due to the compressibility of air, friction and uncertainties. In this paper, a nonlinear
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PD-fuzzy + I control strategy is used to deal with highly non-linear elements and
uncertainties. Also, control algorithm soften the controls and thus protect the valves
and pneumatic pistons. Simulation results are provided to show the effectiveness and
the potentialities of the proposed control strategy.
Autonomous Multirrotor Design and
Simulation for Search and Rescue
Cristián Alarcón and Marcela Jamett
Missions
An autonomous multirrotor system applied to search and rescue missions is designed
and simulated. This is achieved using RotorS platform, which allows to design a
modular multirrotor system. The simulated multirrotor system is based in a quadrotor,
an inertial measurement unit, a autopilot system, and a downward looking camera.
Through the images captured by the camera, a visual odometry algorithm is simulated,
obtaining multirrotor position and orientation without relying on an external location
system or GPS. This gives the posibility to simualte search and rescue missions in
several emergency situations modeled in RotorS as well as a testing platform for
autonomous algorithms applied to multirrotors, either in search and rescue missions
or other future applications, without having to expose a real system to possible
damages or failures. In addition, because it is a modular design simulation
environment, the multirrotor system can be modified to add new functions allowing
it to be applied in various situations where autonomous control is required.
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Gonzalo Farias, Sebastián
Vergara, Ernesto Fabregas,
Clasificador de Noticias usando
Gabriel Hermosilla, Sebastián
Autoencoders
Dormido-Canto and Sebastián
Dormido
n este artículo se presenta un sistema clasificador de noticias mediante deep learning
(aprendizaje profundo) según las categorías: Deporte, Política, Economía,
Espectáculo y Policial. Además se les asigna un ámbito Local (Región Valparaíso),
Nacional (Chile) o Internacional (resto del mundo). Los clasificadores se elaboran a
través de una base de datos de 542 noticias etiquetadas bajo los dos criterios
anteriores, a continuación, se extraen características mediante Autoencoders (AE) y
a partir de éstas se entrena una Red Neuronal Artificial de clases múltiples Softmax
(Softmax ANNs), para acabar el proceso de entrenamiento se realizó el apilamiento
de las dos etapas y un entrenamiento final de refinamiento, dándole así al sistema el
concepto de deep learning. Los resultados obtenidos mediante las 156 noticias de
prueba alcanzaron una tasa de acierto de 92.3% para el clasificador de categoría y
87.2% para el de ámbito y una tasa de acierto general (categoría y ámbito bien
predichos) de 83.75%.
Toward a health situation index with
P. J. Araya-Córdova, Luis Rojo,
uncertain availability of experts: The case
Mario Tarride and Óscar C.
of the countries associated to the Pan
Vásquez
American Health Organization (PAHO).
In literature, several health situation index (HSI) have been developed from different
perspective. These HSI require to compute many variables and generally consider
the experts opinion to provide a tangible and consensus result due to the different
realities under study, e.g, the different countries associated to the Pan American
Health Organization (PAHO). However, the question about its practical
implementation remains open under a more real scenario where the availability of
experts is not necessarily guaranteed. This work proposes a HSI for the countries
associated to the PAHO with uncertain availability of experts. We consider the
variables in the official yearbooks published by PAHO, during the years 2005-2017,
and apply a principal component analysis (PCA) to select a representative subset of
them. This information is used for the design of a survey based on \textit{Majority
Judgment} method, which is to be answered by experts not necessarily available.
Under this scenario, the behavior of those unavailable experts is modeled by an
specific artificial neural network (ANN) based on a set of historical information. The
obtained results allow to compute the proposed health situation index and to obtain
a health situation raking for the countries associated to the PAHO.
Challenges and Improvements on
Claudio Navarro and Carlos
Packaging and Delivery Subprocess in
Cares
Web Engineering
Web Engineering has been a subtopic of Software Engineering which concerns the
software development of web applications. In spite of the fact that Software
Engineering has covered main sub-processes for many kind of systems, the
packaging and delivery sub-process for web applications has not received enough
attention. This paper presents two research topics, first, we conducted a systematic
mapping review in order to elicit current contributions on packaging and delivery
for sub-processes and, secondly, we conducted an elicitation process from a real
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setting of the current packaging and delivery sub-process, getting a refined map of
activities as a contribution to this topic.
Juan-Carlos Vela-Medina, AlmaFace detection for efficient videoEliza Guerrero-Sánchez, Josésurveillance IoT based embedded system
Erik Rivas-Araiza and EdgarAlejandro Rivas-Araiza
Video Surveillance systems are widely used in indoor and outdoor environments for
prevention and security monitoring. Most of conventional video surveillance
systems are designed to store huge amount of data which difficult efficient access to
the data from remote locations due to bandwidth requirements. A smart surveillance
system allows efficient data storage and flexible data access. In this document the
design and development of an embedded system for intelligent video surveillance
with IoT capabilities is presented. For this project, an OMRON biometric sensor
with specific features for face, body and hand detection was used. Face detection
provides a criterion for event detection and efficient data capture of the data. The
information of interest can be retrieved from a smartphone through Telegram X app.
The system was tested under different face conditions including variations of pose,
partial occlusion and expression. The system was developed with specific and smart
devices providing new and different designs, easily to connect and control for users,
without forgetting the importance of security.
Methodological proposal for
decision making soported on
Claudia A. Duran and Fredi E. Palominos
ANP and Multidimensional
Database
Decision making in a system of private companies and public organizations can be
complex, because a large amount of information is permanently transferred between
them, which may be relevant to increase competitiveness. For managers to comply
with the defined strategic and operational objectives and choose effective
alternatives, it is fundamental to have decision support systems (DSS) that calculate
indicators for a large amount of transactional data, which have meaning. In this
paper, based on the Analytical Networking Methodology (ANP) applied to the
opinion of experts, the key KPIs related to the technological and risk aspects for the
actors identified, is presented a proposal for the decision-making process, which are
then implemented in OLAP cubes on multidimensional databases of the ROLAP
type.
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Algorithm HBB-BC for Feeders
Leonidas Muñoz and Jorge
Reconfiguration Considering Wind and
Mendoza Baeza
Photovoltaic Generation
This paper, it is proposed a hybrid optimization method called Big Bang – Big Crunch
(HBB-BC), for solve the reconfiguration problem in the power distribution network.
The approach of problem considers the presence of wind and photovoltaic distributed
generation (DG). To perform the optimization problem, two objectives were
considered: minimize the active power losses and the voltage deviation index. The
decision variable, is the state of the elements of maneuver, protection and/or
sectioning that are present in the network. The simulations are will be done it the
IEEE33 and Real163 network, where the results obtained allow comparing the
benefits obtained when carrying out the reconfiguration considering DG. Finally, the
values are compared with other previous work to verify of the results obtained by the
HBB-BC algorithm
Enrique Paiva, Marcelo Llano,
Design and Implementation of a VTOL Flight
Jorge Esteban Rodas Benítez,
Transition Mechanism and Development of a
Raul Gregor and Jose RodriguezMathematical Model for a Tilt Rotor UAV
Pineiro
In the last decade, the interest in the development of unmanned aerial vehicles and the
implementation of different flight topologies have been justified mainly by a wide
range of applications, both military and civil. The current work can be used for
educational purposes and we present two approaches in this area. The first
contribution focuses on the physical design of the transition system from a tri-rotor to
fixed-wing flight mode, and vice versa. Therefore, this hybrid topology will have the
vertical takeoff and landing (VTOL) capability as well as improved efficiency during
the flight. On the other hand, the development and analysis of the mathematical model
of the hybrid system is our second contribution. A linear controller is also
implemented in order to experimentally validate the performance of the proposed
design.
Simultaneous Optimization of Topology,
Distributed Generation and Energy Storage
Leonidas Muñoz Reyes and Jorge
Systems in Distribution Networks Using the
Mendoza Baeza
MOHBB-BC Algorithm
in this paper simultaneous optimization of distribution network, along with the
location and power of a photovoltaic generator (PV) and an energy storage system is
done; the objective is to verify if it is a good option to optimize these alternatives
simultaneously. This optimization will be performed using a multiobjective version
of the algorithm Big Bang – Big Crunch (MOHBB-BC), where the power active losses
and voltage deviation are minimized, and for the other side, the costs for investment,
maintenance, losses and demand in peak hour. The simulations are will be perform in
MATLAB platform and will be apply to a real distribution network of 163 nodes.
Lisa Soto, Rodrigo Martinez,
Sizing and placement model of energy storage
Hector Vargas, Jorge Mendoza,
systems in an interactive simulation tool for
Jesus Chacon and Luis De la
power distribution networks
Torre
With the increase in energy costs and the growth in the need for it, a large number of
challenges have been faced by electric power companies in order to improve their
networks without significantly increasing their generation, transmission and
distribution costs. On the other hand, the integration of unconventional renewable

8.1

57

energies characterized by a variable and uncertain generation it creates new
challenges, especially regarding the electric market. In this context, Energy Storage
Systems (ESS) are recognized for being able to provide additional support to the
electric power systems, with a lot of benefits for the network. In order to make the
most benefits that the ESS can integrate into the systems, it is necessary to locate and
dimension them strategically in the network. This study provides a way to address the
problem of sizing and sitting of ESS in a distribution network, with the possibility of
performing interactive simulations that allow the user to choose a solution according
to the expected characteristics to achieve on the network.
Towards representing load dynamics on
Marco Castro, Hector Chavez and
primary frequency control-constrained Unit
Javier Pena
Commitment
The integration of non-dipatchable generation has increase the need for inertia and
primary frequency response within power system operations. In such a scenario, load
contribution to inertia and frequency control may play an important role in reducing
both the estimated frequency control burden and the economic impact of increasing
reserve capacity and ramping capability (also, various works have considered
synthetic inertia and fast frequency control proposals). Although some system
operators have considered the contribution of load while estimating the reserve needs,
its inertia and ramping capability contribution has not been systematically addressed
and its representation in the economic operation is very limited. This work proposes
a set of simplifying assumptions in order for a constraint to be included in the unit
commitment formulation to account for load droop, ramping capability and inertia
contribution. Numerical results.ellustrative example are provided.
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The Energy Planning according to the ISO 50001
contribute to the consolidation of a Sustainable
Rosaura Castrillon and Andrea
78
Campus to the Universidad Autonoma de
Maria Quintero
Occidente
The global energy demand and its negative effects on the environment generate global
concern, because the current world situation seeks that its growth and continuity be
under a model of sustainable development. ISO 50001 [1] and its SGE energy
management system offer advantages in reducing energy consumption, costs and
environmental impact, among others. The Energy planning and its elements are
considered the core of an Energy Management System, it consists in understanding the
energy behavior to establish objectives and action plans in order to improve the ener gy
performance of the organization [2]. The Universidad Autónoma de Occidente, under
its Sustainable Campus model, is committed to contributing to sustainability through
studies that lead to improvement actions in various aspects, including energy efficiency.
However, your actions in this regard require improvements around establishing a
monitoring plan that allows you to assess your current status and establish action plans
and real objectives that msure your energy performance. This article, presents the
energy planning process implemented at the Universidad Autónoma de Occidente in
order to contribute to the strengthening of its sustainable campus model.
Predictive Current Control of an Induction
Javier Riedemann, Werner Jara,
90
Machine for Solar Pumping Application
Cristian Pesce and Rubén Peña
In this paper, a solar-pumping system based on a single-stage photovoltaic generation
topology is presented. A standard two-level three-phase inverter is connected between
an array of solar panels and a centrifugal pump. The inverter is operated to extract the
maximum power available from the PV system and the pump is driven by a cage
induction machine. A predictive control strategy is used to regulate the AC machine
currents. Simulations considering changes in the solar irradiance are presented showing
the feasibility of the proposed control scheme.
Feeder Configuration and Coordination of
Pablo Parra, David Cárdenas
92
Protections for an Electric Substation
and Nino Vega
The present work carries out the load distribution and the protection coordination study
of the Sambocity Substation. After carrying out the electrical survey of the medium
voltage networks and collecting the system data, the power flow analysis is carried out
under current and future conditions, both in maximum and minimum demand, which
will provide relevant information on the voltage levels in the bars, consumption and
chargeability of the elements of the system, the short circuit analysis in 69kV bar and
13.8kV of the substation is carried out, providing three-phase fault currents, line-line,
line-line-ground, line-earth, which will serve to make the adjustments and coordination
of protections of the substation, all this through the ETAP Software, which allows
engineering studies to power electrical systems. It also verifies that the equipment of
the Substation is able to withstand the levels of failure and clear it.
Sebastián Martínez, Fernando
Interaction Between AC Grids and MTDC Systems
96
Torres, Claudio Roa and
Based on Droop Controllers
Enrique Lopez
HVDC multi-terminal systems enhance operation flexibility of the power transmission
systems as result of the control of different HVDC stations. This paper firstly describes
the distributed DC voltage control based on the voltage droop technique combined with
the DC voltage control given by a single VSC. Furthermore, the frequency droop
control is attached in some VSCs to give support to the frequency regulation of the AC
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grid. Both controllers are theoretically developed, and their interaction exposed. A five
terminal MTDC grid is simulated to show the interaction between the AC grids and the
HVDC multi-terminal system under two main study cases: isolated and interconnected
AC grids. Finally, an analogy between DC voltage control of the MTDC system and
the frequency control of the AC grids is depicted.
Carlos Montoya, Juan Tapia,
Electromagnetic Analysis of a Novel PMSM with
Cristián Pesce, Javier
Modular Stator for Low Power Generation
Riedemann and Werner Jara
A novel winding configuration for an open-slot permanent magnet synchronous
machine with modular stator (MPMSM) is proposed in this paper. The configuration
proposed aims to improve the electromagnetic performance of the machine. Core-coilwinding (CCW) in combination with tooth tips between the stator modules are used to
increase the induced voltage and electromagnetic torque. Furthermore, the proposed
topology helps to reduce the eddy current losses in the permanent magnets. A 24 slot
and 20 poles CCW-MPMSM is analyzed by means of finite element method and
compared with a machine with the same rotor structure and continuous stator core
(classical topology). Preliminary results show that the CCW-MPMSM achieves similar
performance compared to the classical topology when a suitable value of tooth tips
width is selected.
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Performance of the Estimators Weighted
Least Square, Extended Kalman Filter and
Holger Cevallos, Gabriel Intriago and
the Particle Filter in the Dynamic
Douglas Plaza
Estimation of State Variables of Electrical
Power Systems
The state estimation (SE) is a crucial subject in the analysis and management of
electrical power systems (EPS). SE allows to determine and alert about unacceptable
voltage and power flow values, network losses and network topology changes. Also,
SE permits to know the available power and power flow in and amongst buses. This
article provides a referential study for the performance of the Weighted Least Square
(WLS), Extended Kalman Filter (EKF) and Particle Filter (PF) for comparisons
between these techniques in the Dynamic State Estimation (DSE) of EPS. In the
Extended Kalman Filter (EKF) technique, the Holt method is used to linearize the
process model. The performance of the methods is analyzed through the comparison
of the estimation results considering the error indexes (ε). In this work, an IEEE 14bus test case is utilized. The results show that the PF method has better accuracy than
the WLS and EKF methods.
Comparison Between Voltage Droop and
Fernando Torres, Sebastián Martínez,
Voltage Margin Controllers for MTDC
Claudio Roa and Enrique López
Systems
This paper studies the problem of DC voltage control in a HVDC multi-terminal
system based on voltage source converters. The control scheme used is based on
inner current and outer loops. External loops define or modify the power reference
in each converter. Master-slave DC voltage, droop voltage and margin voltage
controllers are described, and its implementation diagrams are depicted. Dynamic
behaviour of the MTDC grid equipped within DC voltage controllers is studied and
analysed. A three terminal MTDC system subject to converter loss is simulated.
Margin and droop DC voltage controllers are test, indicating relevant differences in
the use of both controllers.
Study of Reactive Power Compensation
Pedro Melin, Johan Guzman, Jaime
Capabilities and LC Filter Design for a
Rohten, Carlos Baier, Javier Muñoz,
Three-Phase Current-Source STATCOM
Jose Espinoza and Eduardo Espinosa
This work shows the use of the operating region of a D-STATCOM based on currentsource inverters to define its operating point and its LC filter. First, a current-source
STATCOM model is defined to compute its operating region and obtain a relation
between reactive power compensation and the device power losses. Because this
relationship defines the losses costs of the reactive power compensation, this relation
is used to define a methodology to get an operating point and design the LC as a
function of the desired cost for nominal power compensation. The methodology is
tested in the design of a 125kVA/380V distribution grid, where simulation results
corroborate the analysis, including changes from one operating point to another, in
open loop, to show the compensation capabilities, the power topology effort and the
grid mains variables with compensation.
The Sequential Importance Sampling
Particle Filter with a Systematic
Gabriel Intriago, Holger Cevallos,
Resampling in the State Estimation of
Douglas Plaza and Raúl Intriago
Power Systems
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Power System State Estimation (PSSE) is a substantial matter in the management of
electrical power systems (EPS). This article provides a referential study for the
understanding of the Sequential Importance Sampling (SIS) Particle Filter (PF) with
a Systematic Resampling (SysR) in PSSE. Two performance indexes are used to
assess the performance of the SIS PF with SysR: an index of error (ε) and the J
Performance Index. Also, the implementation of the method was tested in two
standard power systems, the IEEE 14-bus and 30-bus test cases under two scenarios
which are the normal operation and sudden load change. The algorithms that support
the implementation of the method were tested in MATLAB. From test results, they
help support the feasibility of the method for state estimation applications.
Probabilistic Minimal Loss
Rodrigo López, Miguel Lopez, Jorge
Reconfiguration for Electric Power
Mendoza, Enrique López, Gastón
Distribution Control
Lefranc
Although it is well-known that electric demand is a random variable, the
reconfiguration theory still approaches this problem from a deterministic point of
view; i.e., most of the network losses optimization problems solutions are built
primarily for a specific profile of demand. Even if there are many random behaviors
involved in this subject, the main proposal of this paper is a didactic line of attack for
a probabilistic minimal loss reconfiguration problem, that takes into account the
randomness of load variations of electric distribution systems. The method is based
on the Monte Carlo (MC) technique to assign a random load level in each node of
the system. The statistical behavior of the loads is modeled using uniform probability
density functions. The model defines a useful stochastic index for medium and longterm operation planning reconfiguration. The optimization problem of
reconfiguration is solved using a Genetic Algorithm (GA). Principal contributions of
this paper are: a) a didactic way to understand a complex electric distribution control
theme b) the idea of “expected or characteristic topologies” controlling the influence
of wide random load variations on the system configuration and c) a modal topology
(in statistical sense) corresponding to the reconfiguration solution for the average
demand values. Preceding outcomes are very important: 1) from the realistic
modeling point of view, 2) the decision-making strategies and 3) a simple
understanding of the topic.
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A New Method Based on Wavelet Transform
Julio Arita Torres and Ricardo
and ANN for Multiterminal HVDC System
Caneloi Dos Santos
Protection
This work presents a protection scheme based on Artificial Neural Networks (ANNs)
for fault detection and location in Multi Terminal Direct Current (MTDC) systems. To
perform these tasks only local signals are used and communication links are not
required. A scheme based on ANNs and DC current wavelet coefficients is evaluated.
The proposed method has been tested for different fault locations and fault resistances
in a four terminal MTDC system with three DC lines. The adopted MTDC system was
modeled in ATP-Draw, while the proposed algorithm was developed in Matlab. The
results show that the proposed scheme is able to properly detect and locate a fault
within a few milliseconds.
IoT based robust electrical energy
Juan-Carlos Lorenzana-Gerardo,
monitoring system with Programmable Logic José-Luis Díaz-Reséndiz and EdgarController
Alejandro Rivas-Araiza
This paper develops an energy monitoring system with IoT integration. The platform
used is based in a programmable logic controller (PLC) s7-1200 connected to a
distributed power monitoring module through profinet interface. PLC is a robust and
reliable solution for distributed power monitoring and enables IoT integration by using
the embedded webserver functionality. In Spite of their excellent webserver
capabilities, data management and human to machine interface (HMI) are limited. For
this reason, a single board computer (SBC) is used in order to enhance their
capabilities, providing data base management and improved data visualization. In this
work, the practical aspects of both hardware and software are discussed. Results
obtained by the platform are compared with a power quality
Automatic Generation Control of a
equivalent Multi- Source Electric Power
Marcos Sacasqui
System using the decentralized NEPSAC
controller
The paper deals with the development of a selfadaptive extended horizon non-linear
predictive controller for a multiple input and single output process that allows the
realization of the individual controls made by equivalent generation sources of the
interconnected electrical Egyptian power system, finally the performance of this
controller is compared with the results obtained in a MPC under constraints controller
previously studied.
David Caballero, Sergio Toledo,
Predictive Voltage Control using Matrix
Marco Rivera, Edgar Maqueda,
Converter for a Stand-alone Wind Energy
Federico Gavilan, Carlos Romero and
based Microgrid
Raul Gregor
This paper proposes a voltage control strategy based on predictive control approach
applied to a stand-alone energy generation systems. To accomplish this, a matrix
converter based topology is used in combination with a three-phase wind energy
generation system. Results based on a MATLAB/Simulink simulation environment are
discussed and the most relevant characteristics of the proposed predictive control
approach are highlighted taking into account the harmonic distortion as a performance
parameter and complying with the specifications of the standards for uninterruptible
power supplies.
Selective Detection of Harmonics Using a
Johan Guzman, Pedro Melin and
Modified PLL
Javiera Jorquera

Power electronic loads are sources of unwanted harmonic as well as reactive power.
Passive power filters and active power filters are a suitable solution for those power
quality issues. If active power filters are used, then it controls systems need to measure
harmonic and reactive power to compensate it through a controlled current or voltage
source. Thus, it is important to determinate both, fundamental component and
harmonics components for the electric variable to be compensated. Furthermore, if the
design uses a modular approach with several active filters compensating different
harmonics then the value of each harmonic in real time is required. This work presents
a method to find the harmonic components of the signal based on a robust PLL where
a sinusoidal base is built and used to find the Fourier coefficients for the selected
harmonics. Simulated and experimental results are presented to validate the theoretical
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An Open Algorithm for Systematic Evaluation of
Hector Kaschel, Victor
Readmission Predictors on Diabetic Patients from
Rocco and German Reinao
Data Warehouses
Prediction models depend on the variables or input attributes that characterize the
studied phenomenon. In diabetic patients there is a large amount of clinical data and
treatments, but where the most suitable attributes according to a doctor may not be
explicitly present in the data warehouses. Additionally, patient's health prediction from
one model is not an optimization problem, else a continuous improvement process. The
present work seeks to generate additional attributes from the knowledge and medical
experience and to test its predictive power automatically through an algorithm. The
results suggest that this process can be used to reduce the time that analysts use in the
modeling stage, which allows to test new hypotheses more quickly without losing
interpretative capacity and as a result to improve the models, treatments and resource
management for these patients.
Control of a Continuous Positive Bi-Pressure
Daniel Castro-Contardo and
System BPAP as Respiratory Support
Mario Fernandez-Fernández
In this document, the second part of the development of a continuous positive bipressure system as a respiratory support for patients with respiratory disorders while
they sleep, such as sleep apnea-hypopnea, will be discussed. The focus is on the
control strategy used and it corresponds to a gain-scheduling PID control by means of
empirical modeling. The objective was to design a low cost equipment that could
adjust to the requirements of a device for the treatment of Obstructive Apnea
Syndrome. Although the final prototype has not been finished, it is considered that the
imposed objective has been achieved.
EEG Signals Processing Two State Discrimination
Avid Roman-Gonzalez
Using Self-organizing Maps
At present, there are many reasons why persons are affected in their ability to
communicate with the society, so it is necessary to find an alternative communication
channel for these people. The primary objective of this work is to process electroencephalographic (EEG) signals related to two specific mental task; which are also used
to give Yes/No type short answers using signals produced by the brain. These signals
come from two electrodes placed directly over the scalp. Obtained signals are related to
specific commands or motion intention which can be used to generate an interaction
channel for people - who have lost their standard capabilities of communication - with
the society. Different processing methods for EEG signals were implemented, analyzed
and classified in state of the art. In this paper, a Kohonen self-organizing map is
proposed as the classifier. The obtained results give errors of 6% to 7%. The data used
in this work was taken from the database of Universidad Peruana Cayetano Heredia.
Classification of images and enhancement of
Sanderson Oliveira Macedo,
performance using parallel algorithm to detection
Gilberto de Melo Junior and
of pneumonia
Leandro Luiz G. Oliveira
Childhood pneumonia diagnosis using chest radiographies is a very important task
performed by physicians with high impact on further clinical decisions and treatments.
Pattern recognition techniques that would help automate the classification of chest
radiographies into absence and presence of pneumonia Childhood pneumonia diagnosis
using chest radiographies is a very important task performed by physicians with high
impact on further clinical decisions and treatments. Pattern recognition techniques that
would help automate the classification of chest radiographies into absence and presence
of pneumonia with high reliability are being researched and tested, but it is still an open
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problem and this automate process have a high computational cost. This paper presents
a CUDA-based parallel algorithm especially designed to provide speed gains for a
wavelet feature extraction applied to high resolution DICOM images. The wavelet
features are used for pneumonia detection and the proposed parallel technique improves
the computing speed more than 12.75 times.
An Algorithm for Feature Extraction and
Cesar Supanta, Guillermo
Detection of Pulmonary Nodules in Digital
Kemper and Christian del
Radiographic Images
Carpio
This work proposes a method for feature extraction and detection of pulmonary nodules
in digital radiographic images, as little visualization and highlighting of these features
often prevent a deeper diagnosis in chest radiographs. The proposed method involves
digital image processing techniques such as re-quantization, gamma correction, OTSU
thresholding, projection analysis, convergence filter, dilation, erosion and geometric
filters. The proposed algorithm has a sensitivity of 91%, specificity of 96% and
precision 94% with a referential database of 50 chest radiographs.
Miguel Bustamante, Roman
Applications of Crεme algorithm to radiographic
Osorio-Comparan, Manuel
images
Duarte, Gaston Lefranc and
Antonio Rienzo
In this work, the Crεme algorithm is applied to radiographic images for improving the
diagnosis and detection of osteoarthritis of the knee.
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Carlos Calderon, Leonardo
A Neural Network embedded system for real123
Jaramillo, Jose Zuñiga and
time identification of EMG signals.
Wilmar Hernandez
This work is part of the “Mano Esperanza” research project. An embedded pattern
recognition system has been implemented, using electromyography (EMG) signals
detected in real time to control a robotic prosthesis. The work has been divided in two
stages: the stage of extraction of EMG signals that consisted in the investigation and
application of the distinct methods of acquisition and conditioning of EMG signals and
the stage intended for pattern recognition, where neural network algorithms and
supervised learning algorithms were investigated. In addition, an algorithm was
designed and implemented to train and validate the system. This work is part of the
“Mano Esperanza” research project. An embedded pattern recognition system has been
implemented, using electromyography (EMG) signals detected in real time to control
a robotic prosthesis. The work has been divided in two stages: the stage of extraction
of EMG signals that consisted in the investigation and application of the distinct
methods of acquisition and conditioning of EMG signals and the stage intended for
pattern recognition, where neural network algorithms and supervised learning
algorithms were investigated. In addition, an algorithm was designed and implemented
to train and validate the system. The results obtained from the patterns classification
in the validation stage are presented through confusion matrices and percentages of
accuracy to show the effectivity of the system, obtaining a success rate of 97%. The
validation tests have been accomplished on 12 people without motor disabilities. The
results show that the system was able to control the execution of five movements of
the robotic hand prosthesis.
Exoskeleton for Rehabilitation of Carpal
Lely Luengas, Brien Abella and
128
Tunnel Syndrome
Karen Acuña
The prolonged and highly repetitious flexion or extension of the wrist materially
increases the risk of carpal tunnel syndrome (CTS). Some jobs produce CTS: jobs
entailing the use of vibratory tools, assembly work, and food or small things processing
and packing. Carpal tunnel syndrome (CTS) is a condition in which a nerve that runs
through a bony and fibrous tunnel in the wrist is compressed. This leads to pain,
numbness and tingling in the hand. The general management of CTS is exercise and
mobilisation. Exercises do not use robots. The research project consist of development
of an upper limb exoskeleton for rehabilitation of carpal tunnel syndrome.
Felipe Cid Burgos, Felipe
An inexpensive and novel phantom prototype
Vargas, Javier Melillanca,
154 for auscultation in simulation-based training
Gustavo Schleyer, Paulo
for medical processes
Gallardo and Gustavo Sanhueza
Simulation-based training is an interdisciplinary area used in medicine that allows
students to improve the learning process which, in turn, ensures their professional
competence. The development of new technologies applied to a simulated scenario can
be implemented in hospitals and classrooms. However, simulation is an educational
methodology that involves teamwork and communication skills, not a technology. In
this context, this work is about the development of a training system for auscultation
processes using a phantom and an adapted stethoscope to generate body sounds.
Sensors and a high-quality bluetooth sound system allows to simulate a pool of heart
and lung diseases. The phantom creates its own wireless network to connect a
smartphone and use a mobile application to configure the settings of the system. Also,
the phantom has been built using low cost components and with a modular software
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design. Finally, the implementation and the first practical results will be presented,
with a discussion about the future work.
Method for the Automatic Segmentation of
Gerson Delgado-Rivera and
156 the Palpebral Conjunctiva using Image
Avid Roman-Gonzalez
Processing
Conventional methods to diagnose anemia require a blood draw. This generates a great
problem in patients due to the fear of contracting a disease through syringes, or
sensitivity to this element. The palpebral conjunctiva is an indicator of diseases such
as the hordeolum, chalazion, marginal blepharitis, bacterial conjunctivitis, trachoma,
and anemia. The palpebral conjunctiva pallor is an indicator of anemia and if we
wanted to develop an automatic system, for the non-invasive diagnosis of anemia
based on the analysis of photographs of the palpebral conjunctiva, we would need
algorithms for the segmentation and analysis of this membrane. In this sense, this
research proposes and develops a method for the automatic segmentation of the
palpebral conjunctiva using an Android application and image processing techniques.
As a result, the success of this segmentation method is 92.2%.
Desarrollo de Sistema de Control Para
Victor Manuel Hernandez
159 Prótesis Mioeléctrica de Extremidad Superior
Vegara and Hugo Omar Garces
con Dispositivos de Bajo Costo
Hernandez
In this paper we will discuss the fundamental aspects of the design of a system capable
of controlling a prosthesis of the upper limb by using signals obtained by means of
surface electromyography (EMGs), the processing of these by linear regression and
the cleaning of data using average filters and median filters, also using anomalous data
elimination techniques by determining outliers calculated with the use of MAD
(median absolute deviation).
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Evaluation of the Degre of Knowledge and
Antonio Rienzo, Miguel
Implementation of Information Security
Bustamante, Gaston Lefranc
Management Systems, based of the NCh-ISO
and Camilo Aravena
27001 Standard, in Health Institutions.
Several companies and organizations are being violated and affected by threats,
attacks or theft of information or money from their computer systems. And in
particular, health institutions may be the most affected, since most of their data is
confidential and sensitive. It is important to explain that there is a standard, NChISO 27001, which defines the requirements to establish, implement, maintain and
continuously improve an Information Security Management System (ISMS); and
which establishes that the management of information security must be carried out
through a process that is systematic, documented and known throughout the
organization. The article analyzes the international situation and the advances in the
health sector of Chile; and presents the results of a research, in which the degree of
knowledge and the degree of implementation of the NCh-ISO 27001 in the
establishments and Health Services of the country
Xaviera López-Cortés,
Strategy Based on Data Mining and MALDICristopher Orellana, Fabián
Mass Spectrometry for Control Disease of
Ávila-Salas and Leonardo
SRS in Salmo Salar
Silva Santos
Piscirickettsia salmonis is a highly transmissible pathogens that cause high mortality
in farmed salmonids. In this way, new techniques based on mass spectrometry (MS)
and machine learning were applied and combined in an automatized platform in order
to classify and predict this pathogen, in a faster and effective way. MALDI-MS was
used to analyze serum samples from salmonid fishes (healthy and diseased) coupled
to machine learning analysis in order to obtain a specific and sensitive pattern (m/z)
for every pathogen with high reproducibility. The results probed that combining these
two techniques are a powerful tool in the correct detection of this pathogen, in an
early state of the infection process. Accuracy was >80%, which affords the good
performance of our platform as a potential tool for the early disease control in the
salmon farming industry.
Design of a Continuous Positive Bi-Pressure
Daniel Castro-Contardo and
System BPAP as Respiratory Support
Mario Fernandez-Fernández
In this document, the part I of the development of a continuous low-cost positive
bi-pressure system as a respiratory support for patients with respiratory disorders
while they sleep, such as sleep obstructive apnea-hypopnea, will be discussed. A
description is given of the main requirements of this device, the features it must
comply with and the components that comprise it.
Witman Joel Alvarado-Díaz,
Brian Andreé MenesesDesign of a System of Analysis of
Claudio, Victor Niels Romero
Bioimpedance in Children
Alva, Oscar Minaya-Varas
and Avid Roman-Gonzalez
The bioimpedance analysis is a technique used with a small alternating current to
determine the impedance that is the human body's opposition to the electric current.
The bioelectrical impedance analysis equipment, which currently exists, is not
prepared to be used in under-ten children, since they do not have the necessary
formulas to perform the calculations, which is why in this project it is demonstrated
by making use of electronic circuits and microcontrollers, that it is possible to make
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an analysis of electric impedance in under-ten children, thanks to the development of
a device through which it is possible to estimate the impedance of the human body
and with this it was possible to find the percentage of body fat, in addition to
parameters such as lean mass (mass that is not fat), fat mass, total water and body
mass index.
An Electronic Equipment for Automatic
Miguel Alarcon, David
Insulin Dosage Based on Digital Image
Torobeo, Guillermo Kemper,
Processing
Kalun Lau and Jorge López
The present work proposes an electronic equipment oriented to insulin dosage with
automatic control of the filling process in a syringe, using digital image processing.
The equipment aim to improve the precision of the dosage, which is often carried out
manually and inaccurately. The proposed system is made up of a mechanical part
composed of endless screw, couplers and steppers motors. This allows the plunger
of the syringe to be vertically moved and the container containing insulin punctured.
It also presents a camera for the acquisition of images and an algorithm implemented
in a reduced-board computer. The algorithm detects the level of filling by image
processing and determines if the amount of insulin is appropriate according to the
data entered by the user. The stages of processing involve thresholding, averaging
filtering, detection of the syringe plunger and determination of the filling level by
contrast and intensity change. The validation of the equipment was made from the
percentage of absolute error of the filling volume achieving an absolute error value
± 0.025ml with respect to the indicated value.
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Remote Laboratories for Control
Ernesto Rubio, Ivan Santana,
24 Education: Experience to classic PID
Jaime Rohten, Vladimir Esparza
control course
and Boris L. Martinez-Jimenez
This paper describes a series of experiences in automation control that can be carried
out by using a Remote Laboratory System implemented at the Universidad del BíoBío (UBB). Remote laboratories are increasingly used by universities to perform the
practical activities especially for control engineering education. This method allows
to use the laboratory resources more efficiently, as it growths the availability up to 24
hours a day, requires no extra time to practice assemble, and allows to share expensive
resources with many students geographically separated from the laboratory setup. The
aim of this contribution is to show, with practical examples, the potential of this
methodology applied to the teaching of automatic control at the UBB with the Remote
Laboratory Systems ("Sistema de Laboratorios Distancia", SLD) developed
preliminarily in the Universidad Central de Las Villas, Cuba. A scale model of
coupled tanks made up by the Feedback Instruments Company was incorporated to
the SLD at the UBB. Thus, a series of level control experiences were designed to
validate the proportional, integral, and derivative actions effects of classic PID
controllers. In addition, experiences to show the necessity of some practical changes
on the classical PID were also developed as: sensed variables filtering, anti-windup
correction, and derivative action filtering
Using the neuroeducation for teaching the
Christian Pareja Rua and Lady
43
electromagnetic theory of light and colors
Janeth González Varela
The use of technological tools is very useful in the implementation of pedagogical
strategies that have a good acceptance in the educational field, however, it is necessary
to include fundamental aspects that contribute to the successful and effective learning
process. This paper describes the design and implementation of a pedagogical
proposal for the teaching-learning of the additive and subtractive theory of color,
using not only technological tools, but neuroscientific and psychopedagogical basis
to make learning meaningful. The results obtained show that the students managed to
internalize the concepts and phenomenon studied here, obtaining an average
normalized gain of 0.8.
Design and development of a flexible
Hector Vargas, Vanessa Lara,
48 control laboratory plant for educational
Cristian Castro, Jesus Chacon
purposes
and Luis De la Torre
Theory and practice in control education come together into hands-on laboratories.
Control laboratories are commonly composed by a set of didactical plants (typically
plants of liquid level control in tanks, temperature control, speed and position control
in motors, among others) on which students perform the practical experiences
required by the teaching staff. However, given that these plants usually have a fixed
structure (normally first or second order models), the creation of control learning
activities for different type and order plants are not possible. In this context, this paper
presents a novel and flexible educational plant which has been designed as a set of
electronic modules based on operational amplifiers which can be combined to create
different transfer functions (or plants) and perform PID control on it. This plant is
accompanied by a data acquisition system that allows sending and receiving signals
to and from the modules and visualizing the results through a graphical user interface
developed in LabVIEW. The application also includes an additional tool to compare
simulated and real responses for analysis and validation purposes of the designed
controllers.
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Development of a collaborative class
Carlos Muñoz, Mario Fernandez,
between three universities
Ernesto Rubio and Arturo Padilla
With the passing of time, learning methodologies have been changing, focusing on
the technology as a mean to facilitate the learning process. Although the idea of a
blended learning (B-learning) takes more strength every day, the concern that arises
is how to take advantage of the benefits of traditional "face to face" teaching with that
which only uses technological resources. A relevant issue is that the specialty courses,
especially those of last courses of the formation process, have a low number of
students. The proposal of this work is to create a collegiate room, which can be joined
by students from different institutions, who will participate in face-to-face or remote
mode, where each class will be in charge of a professor from one of the institutions,
with students who will participate in face-to-face, while others will participate
remotely, but, with at least one professor, in charge off support the development of
the remote class in person. Practical laboratory activities can be also performed in a
remote way. This modality will allow more time for each professor to work in
collaborative way and it will make better use of the available laboratory equipment,
both in quantity and time of use.
Why should Python be a compulsory
Carlos Sotomayor-Beltran and
introductory programming course in Lima
Avid Roman-Gonzalez
(Peru) universities?
Python is a computer programming language being widely used in the developed
world for a diversity of applications. Extensively used in scientific research and
spanning areas like finance and biomedicine, Python is making a breakthrough in
many professions. Worldwide rankings from popularity in programming languages
and also our own show that Python is among the three most preferred ones around the
world. A case is then presented to urgently introduce Python as a core introductory
programming language in the curricula of the computer science departments in the
universities of Lima, Peru, for starters. We also discuss an introductory methodology
in programming with Python in order to make a better impact of what this
programming language is capable of.
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Marcos Andreu, Diego
Parameter Identification and Adaptive PI
Zuñiga, Jaime Rohten, Ernesto
Control using SLD-UBB
Rubio, Ivan Santana, Vladimir
Esparza and Pedro Melin
The design of accurate control system can take a lot of effort, especially when its
dynamics are fairly complex or unknown and a desired outcome is critical. To
estimate the real parameters of the dynamic model, the least squares estimation
method can be used, even for nonlinear systems, using the input and output
measurements. The time differential equation of nonlinear model can be linearized to
obtain the transfer function in the frequency domain. Thus, it is possible to adjust the
controller gains based on the online parameters estimation to get an accurate
controller contemplating real system constants. In this work, both, the estimation
method and adaptive control method are tested using the remote laboratory SLDUBB (Distance Laboratory System) implemented at Universidad del Bío-Bío for
Control Engineering Education.
Katherine Perez, Hector
Coupled tanks laboratory for teaching
Vargas, Cristian Castro, Jesus
multivariable control concepts
Chacon, Luis De la Torre and
Sebastian Dormido
This work aims to be a valuable tool for teachers involved in the field of automatic
control, especially for those who teach multivariable control systems. In this context,
the study of coupling degree of variables is the first step to follow for designing a
multivariable controller. However, didactical setups which are used in the control
laboratories to conduct multivariable control experiences usually have not a flexible
structure to study the effect of different coupling degrees between variables. In this
way, this paper presents the design and construction of a two coupled tanks system
(MIMO system) at laboratory scale which was designed by means of open-loop
simulation tests and a variables interaction analysis. This platform has the peculiarity
of having a manual valve that couples both tanks, which can be driven to modify the
variables interaction degree in the process, according its opening level. By using this
laboratory, students can identify and face the effects of coupling on a real water tank
plant, by analyzing and applying different multivariable control strategies according
the interaction degree of variables in the process.
A Gamification Approach to Improve
Sebastian Diaz, Jaime Diaz
Motivation on an Initial Programming Course
and Danay Ahumada
Gamification is the use of game elements to engage the audience in non-ludics
environments. This work describes a proposal based on gamification called
"Marketplace" and its implementation in a formal programming course for
engineering education in the Universidad de La Frontera. We use the first two levels
of the Kirkpatrick's model, to evaluate the impact and motivation on students. The
results reaffirm the idea that the use of different strategies in favor of the teaching
and learning process is highly appreciated.
From UML/OCL to ADOxx specifications:
Marcelo Esperguel and
how to do it
Samuel Sepúlveda
Within information technologies, modeling techniques are an important element
when dealing with a system and its complexity. Through the use of modeling tools,
it is possible to perform tasks that allow a better understanding of the system under
study and generate additional value from the models created. This paper presents a
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series of recommendations to configure the ADOxx generic modeling platform.
These recommendations arise from the experience of having created a tool in the
domain of Software Product Lines for the modeling of variability using feature
models.
Are Relevant the Code Smells on
Maintainability Effort? A Laboratory
Oscar Ancan and Carlos Cares
Experiment
In Software Engineering, maintainability is considered a non-functional feature that
gives the software the ability to be modified effectively and efficiently. In the late
1990s, code smells emerged as a way to approach potential failures. Although the
link between code smells and effort has been studied, there are few quantitative
studies trying to demonstrate the relationship between code smells and effort of
maintenance. In this paper an experiment is used to analyze whether there are any
differences in effort when performing perfective maintenance with and without a
code smell. However, no significant differences were found between the control
group and the experimental group, indicating that elimination of code smells would
not substantially impact effort. Finally, the presence of variables such as the expertise
and experience of the developer would be more influential on the effort than the
presence of a code smell in the software. The result is relevant because refactoring
efforts appear not having a significative effect on maintainability.
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Hardware-in-the-loop Simulation approach
Natalia Rosero, Felipe González
108
for Process Control practices
and Juan Flórez
In this work a Virtual Laboratory (LV) based in Hardware-in-the-loop Simulation
(HILS) for Process Control practices is presented, this was development through four
steps methodology: requirements definition and HILS environment selection, plant
selection, implementation and finally the LV evaluation using three laboratory
practices using the LV (A), a real plant for level control Amatrol T5552 (B) and both
(C). The comparation between the practices and the results of an evaluation to a
students sample, showed that knowledge appropiation in students with practice A and
B is similar, but it is important to remark that LV cost is lower than the cost of a real
plant. Better results were obtained in practice C, therefore it is possible to state that
LV can be used as well as an important tool to improve the results of practices with
real plants.
Rodrigo Morales, Matías
Implementation Study of Photovoltaic
Garbarino, Jaime Rohten,
140
Generation in an Educational Institution
Vladimir Esparza, Pedro Melín
and Ernesto Rubio
The present work presents the state of art revision for the Chilean legislation, norms
and guides to carry out a photovoltaic installation at the Universidad del B´ıo-B´ıo.
The Chilean solar potential with respect the rest of the world, highlighting Chile as the
world leader in solar resource availability, with the highest radiation rates, even bigger
than countries as Germany, Spain, China, United States, which have a significant
amount of photovoltaic (PV) energy installed. To attain a PV installation it is
necessary to carry out an energy consumption study, considering the invoices of the
electrical consumption and the daily consumption curve, in order to dimension the
number of PV modules to be installed. In addition, the PV curves are studied to extract
the maximum power from the PV modules by the use of algorithms capable to work
into the whole system operating region, optimizing the energy injection to the grid
and/or batteries. Finally, an economic study is presented where economics tools such
as the Net Present Value (NPV) and Internal Rate of Return (IRR) are employed to
show this project feasibility.
Pole placement controller applied to a
145 Rotary Inverted Pendulum System. A
Carlos Muñoz
didactic view
Rotary Inverted Pendulum is a challenging problem to address complex control
systems in control teaching. In this paper the rotary inverted pendulum is analyzed and
state gain feedback is tuned with a pole placement technique. Results show that the
system design is critical to enhance the area where the pendulum converges to the
equilibrium.
Development of three simultaneous stations
Flavio Torres, Juan Parraguez,
171 for industrial process control laboratory
Juan Plana and José Martínez
purposes
The development of three tanks instrumented with a diversity of equipment is
presented, with the purpose that the students know a range of possibilities that could
be found in their future working world. In addition to fulfilling the practical teaching
of control of undergraduate processes, this equipment allows to support other
disciplines, apart from the electrical and electronic ones such as mechanics and
chemistry, which are binding on process control. This set is available for postgraduate
development, training and industrial consulting. Each tank allows the design of a
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process of liquid level, pressure and flow. The experimental work stations has three
technological options for the controller: PLC, industrial controller and computer. This
flexibility allows the use of different control algorithms: PID, LQG, fuzzy control,
matrix dynamic control and control with sliding modes, among others. The proposed
team meets the requirements of personalized teaching in accordance with
contemporary trends in engineering education.
Manuel Vargas, Soledad Vargas,
PBL and CDIO for engineering education: A
Miguel Alfaro, Ginno Millan,
polynesian canoes case study
Guillermo Fuertes and Raul
Carrasco
A design of nautical project using project-based learning was developed by
collaborative partners and implement in two different Universities in Chile. The search
of stimulate teaching methodologies to work collaboratively with students in complex
projects from places geographically away in diverse cultural environments as the main
objective of this research.
The experience uses the concurrent engineering supported by computing platform and
design techniques: Computational Fluid Dynamics (CFD), Computer Aided
Manufacturing (CAM), Finite Element Method (FEM) and Computer Aided Design
(CAD) as tools for enhancing the innovative capacity of students. Interdisciplinary
teams are grouped by capacities and technical interests, they worked in the developing
stages of the project of naval team for an international competition. The design and
construction areas are approached all the technical components for a naval team; the
3d digital concept, the ergonometric studies, the computational simulations, the
hydrodynamics, the resistance analysis of materials, the processes engineer, the 3D
prototype, and the assisted manufacturing on computer. The research presents the
obtained results by the two teams, the PBL comparison with lecture course, outcomes,
and challenges.
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A machine vision system applied to the
Carlos Calderon-Cordova, Maria
teaching of mathematics for blind and
Guajala, John Lanchi, Rodrigo Barba
visually impaired children
and Carlos Bermeo
This paper proposes the architecture and the procedure for the design and development
of a new educational board game based on computer vision, which is an automated
tutor oriented to special education institutions. For practical demonstration of the
proposed system, we applied machine vision to educational board game focused on
two-dimensional Braille math operations. Three tests were performed: 1) Test of
performance of the machine vision based on cross-correlation algorithm, 2) Test of the
algorithm that locates errors on the educational board game, and 3) Usability
evaluation by visually impaired children and teachers at the Institute for Blind people
Byron Eguiguren (Loja-Ecuador). As a result of 1), the average success rate is equal
to 94.6%, as a result of 2), the algorithm locates 100% of possible errors, finally as a
result of 3), aspects as interactivity, usability, likeability, and playability are met.
These results indicate the high potential of the new application proposed of the vision
machines; as a means for creating automated tutors applied to educational board games
for visually impaired children, these teaching tools meet such characteristics as low cost, fast and non-intrusive.
Carlos R. Figueroa, Ernesto Rubio,
Speed and Position Control Practices
Ivan Santana, Jaime Rohten,
through the remote laboratory: SLDValdimir Esparza and Boris L.
UBB
Martinez-Jimenez
This paper describes the speed and position control practices implemented with the
Feedback 33-033-IC servomechanism, which are accessed through the remote
laboratory SLD-UBB (Distance Laboratory System of the Universidad del Bío-Bío).
The servomechanism model is located in the Automatic Control Laboratory of the
Department of Electrical and Electronic Engineering (DIEE/UBB), but its
accessibility through the SLD via Internet, gives it the advantage that students can
interact with them when it is necessary and in real time. It is available at all times while
the user has access to the Internet. These laboratory practices contribute to the
reinforcement of the theoretical knowledge provided in the classroom
Remote laboratory for position control
Freddy Osses-Herrera, Rodrigo
using a Quanser Servo SRV02 operated
Ortega-Beltrán and Carlos Muñoz
via Moodle
Track 10: Engineering Education

Use of a didactic coupled tanks kit for
Natalia C. F. Lima, Thiago C.
systems identification teaching through
Miranda, Icaro B. Q. Araújo and
the project-based approach
Ademar G Costa Junior
Although widely used in industry, systems identification and modelling techniques are
areas that are often not explored by undergraduate engineering students. the aim of
this paper is to show a case study with the PjBL teaching methodology for the
identification of mathematical models based on the step response performed by
students of the industrial process control. The modelling of the dynamics of the system
was performed based on the results of the presented techniques, performing the
calculation of mean square error for each of the cases. Thus, it was possible to motivate
students to practice using alternative experimental techniques to model through the
phenomenological equations that govern a given dynamic system, using a real
application that can be easily modified and found in industrial environments
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Design and construction of a low cost
José A. Chaves-Osorio, Christian
wheeled mobile robot for
Pareja-Rua and Edward A.
implementation of path planning
González-Ríos
algorithms
This paper describes in general terms the design considerations and construction of a
wheeled mobile robot (WMR) developed in the research group GIRA of the
Universidad Tecnológica de Pereira. The main objective of this work is to develop a
robot with the adequate and necessary systems for the navigation, auto-location, path
following, and other similar applications of mobile robotics. One of the main problems
of mobile robotics is the implementation of theoretical developments in real robots,
therefore this project presents an agile and low-cost solution for researchers to perform
several control and automation tests. The built prototype is subjected to some
validation tests, to evaluate the performance of the mechanical system, the electronic
system and the control implemented to path following. A position error of 0.015 m
was obtained in a 3.6 m path for a closed trajectory.
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A framework to assess impacts of cyber
Alexander Giehl, Norbert
attacks in manufacturing
Wiedermann and Sven Plaga
Recent trends in manufacturing and industry accelerate the interconnection of
industrial control systems between each other and over public networks. This brings
an increase of cyber attack impact with it as the number of potential targets rises and
the consequences of the attacks gain in severity. In order to build secure
manufacturing systems, it is paramount to measure the possible impact of cyber
attacks. This is required to evaluate security controls towards their effectiveness in
attack scenarios. In this work, a proposal for an impact assessment framework in
manufacturing is given. A suitable attacker model for execution of the attacks is
provided. An evaluation metric for quantifying attack impact on manufacturing
systems is developed. A lightweight modeling technique is presented and used to
study the impact of cyber attacks on a cellular assembly setup. Different attack
scenarios are implemented and simulated within the framework. The simulations
provide detailed insight and illustrate attack impact.
Predictive Neural Network Model applied
to the fermentation of Bifidobacterium
Claudio Alarcon and Carolina
longum ATCC15707 in
Shene
fructooligosaccharides
This work presents the results of a neural network model coupled with a mass balance
equation applied to a Bifidobacterium longdum culture. The model can estimate the
concentration of biomass and substrate for 17 hours from a single measurement at the
beginning of the process. The data for the neural network training was obtained from
experiments, in which values of current biomass, substrate and time were acquired.
A Fourier filter was applied to the data to reduce high frequency variations attributed
to experimental error. Results shows that the model obtained can estimate the
growing behavior of the microorganism and substrate consumption. These
estimations can be used to reduce the amount of labor-intensive measurements of
biomass and substrate concentration required to automate the process.
Luis Jacome Galarza, José
Leonardo Benavides Maldonado,
A Survey on Intelligent Traffic Lights
Hernan Fabricio Alvarado Romero
and Boris Diaz
Transportation of people and goods has a huge impact on the economy of countries.
The exponential grows of vehicles in the cities brings traffic congestion consequences
like pollution, high combustible consumption and lowers the quality of life of the
citizens. The development of Intelligent Transportation Systems is a key component
of Smart Cities; Artificial Intelligence (AI) techniques used to build Intelligent
Traffic Light Controllers (ITLC). This paper presents a survey of current technologies
being use in the development of ITLC; many of them are experimental and tested in
simulators, which show that implanting ITLC systems in real scenarios is difficult
and expensive. The main objective of this survey is to find related work and
algorithms to control traffic in real-time scenarios with AI. Artificial Vision rises as
a promising technology for building reliable Intelligent Traffic Lights (ITL) as the
technology evolves the error rate is decreasing, and more applications appear such as
vehicle counting and classification, identifying vehicle’s moving patterns and giving
priority for emergency vehicles. Furthermore, ITL implementation discussed, and the
algorithms and different solutions compared.
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Alternative Method for the Fermentation
Pablo Parra, Odalys Castillo and
of Cocoa Beans
Paúl Maldonado
This article shows the results of the tests carried out with cocoa beans in order to
reduce the fermentation time. We have proceeded to experiment with a prefermentation stage, which consists of inoculating the cocoa bean with bacteria of the
lactobacilli type. This pre-fermentation stage lasts 24 hours under an anaerobic
environment. Subsequently, the cocoa bean is introduced into a fermenting system,
whose technology has been developed for this research. This system consists of a
static chamber of controlled temperature in an aerobic environment, inside which a
rotating stainless steel basket is placed, where the grain to be fermented is housed.
The cocoa will remain for another 24 hours in this chamber. It has managed to ferment
the cocoa in a time of 48 hours, that is, it has managed to reduce the time compared
to traditional or craft processes, whose duration ranges from 4 to 7 days.
Manuel Vargas, Miguel Alfaro,
Technological prospective of
Ginno Millán, Guillermo Fuertes,
manufacturing for the year 2030
Carolina Lagos and Raul Carrasco
The end of the fifth technological wave of Kondratieff implies great prospective
changes for the society, our research was centralized in the technological prospective
of the manufacture for the year 2030. The projections of the technological tendencies
were developed by a committee of experts and evaluated by a heterogeneous group
of specialists in manufacturing industry, government and academia using the Delphi
method.
The study made it possible to reveal projections with significant impact for t he
manufacture of the year 2030 corresponding to complex technological processes due
to their transdisciplinary and multifactorial characteristics. Technological processes
currently under development are established with a direct impact on the capacity to
generate new jobs and the society's welfare; the accelerated automation of processes,
services and manufacturing through artificial intelligence, nanotechnology and
biotechnology will radically transform the world.
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Direct Travel System: A way to
José Mardones, Isabel Miranda, Gustavo
control the service of shared taxis
Schleyer, Felipe Cid and Felipe Vargas
Direct Travel System, SRD® is a system designed to make more effective and
efficient movement of vehicles of public transportation in the urban area of the
most important cities of our country to settle AS A COMMUNICATION
SYSTEM AND DRIVER USER SERVICE and become both an important tool of
control, as cashpoint for those who need it, oriented more taxis owners and
entrepreneurs of this transport.
The system raises one hand serve the user of this medium and its more cost
effective choice when choosing your destination, incorporating a programmable
display visible day and night, allowing it at first instance, namely, where you
going? and secondly what number of seats available is mobile in question mainly
if is out of service or in the "FULL" status.
Every event that happens will be recorded in the system memory, and discharged
all data when the vehicle arrive to your base station.
Using Big Data for fault diagnosis
Claudio Morales, Katherine Henriquez
in legacy manufacturing production
and Rodrigo Muñoz
lines
Integration of the Internet of Things, Big Data and Cloud Computing technologies
is already a fact in the big industry. The smart factory and industry 4.0 integrate
these technologies from the design phase. But outside this area, the adoption of
these new technologies will not be so fast and legacy machines will continue
providing services for a while, making solutions to integrate new technologies in
legacy production lines a need. The present work shows the results of applying a
Big Data system for fault diagnosis in a semi-automated production line. The
methodology used to implement a minimally invasive system that uses
technologies in the state of the art is exposed and results achieved are presented.
Lean-RUP: Adoption of Lean
Nahur Manuel Meléndez Araya and
Manufacturing approaches in
Andres Alfaro Avalos
“Rational Unified Process”
A primordial strategy to avoid problems and develop quality products is to take
into account that the quality of the products is intimately linked with the quality of
the processes used to develop them. This article presents the application of a Lean
Manufacturing approach to Rational Unified Process (RUP), incorporating aspects
of Toyota Production System, Just in Time Production, and Total Quality
Management. This result in a more slender development model called Lean-RUP,
which maintains the characteristics of RUP but removing that weight or excess of
work that has traditionally of RUP. In this way, Lean-RUP, not only streamlines
the software development process under RUP, but also ensures the quality of the
final product that will be released to the customer, as well as the reduction of scrap,
optimization of operations, shorter reaction times, better service and attention to
customer, better quality and lower costs.
Design and construction of a
temperature controlled chamber for Christopher Soto Delgado and Mario
simulation of cherries and
Fernandez
cranberries harvesting process
It is desired to study the effect of the mechanical and environmental variables that
can affect berries during the period of harvest and transport of fruit to packing.
These variables have been monitored under different conditions. One of these
variables is the temperature, which has been measured at different heights of the
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harvest box. In order to replicate the conditions of harvest in the laboratory, a
system has been created consisting of an oven and an agitator, which replicates the
movements and temperatures to which said fruit has been exposed. This
information was obtained from the field during harvesting. The objective of this
work is to report the design work construction and experimentation of the referred
furnace. The experimental results confirm that the system is capable of replicating
a temperature profile as required
SIMULATOR OF A SLUDGE
Patricia Aros-Beltran, Itelier SalazarDRYER FROM SEWAGE
Quintana and Nelson Aros-Oñate
TREATMENT PLANTS
A strategy for the use of low-cost biomass, such as the sludge produced in Sewage
Treatment Plants for the formulation of a solid fuel with high added value, has
been the objective of the present work. To accomplish this, the design of a sludge
dryer for these plants is being evaluated, with the need to reduce the humidity of
the sludge at constant temperature with constant airflow. The work presents the
design of a simulator for the dryer of sludge from sewage treatment plants from a
prototype on a reduced scale in terms of its size, so as to subsequently reproduce
it on a productive scale. First, the drying process is modeled phenomenologically
for the proposed prototype, and thus to allow the evaluation of the main process
variables; the optimal profiles of the process variables that allow to dry the sludge
without decreasing its calorific value due to the loss of organic material are
identified. As a result, it is the design of the validated simulator with experimental
data where new control strategies, optimization and parametric sensitivity can be
tested, to achieve a robust control for the sludge dryer under study.

