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Soluciones de Optimizacion en Sistemas de Gestion de
Energia para Aplicaciones de Alumbrado Publico
Inteligente

Optimization Solutions in Energy Management Systems for Public Smart
Lighting Applications

Franz E. Cabezas; Héctor F. Chinchero, Member, IEEE.
fecabezas@pucese.edu.ec; hfchinchero@pucese.edu.ec

Resumen.

En este articulo se presenta una investigacién sobre soluciones de optimizacion en
Sistemas de Gestion Energética (EMS) para Alumbrado Pablico Inteligente (PSL). El
método de control propuesto combina la integracion de Internet de las cosas (10T) con un
convertidor reductor DC-DC convencional para regular la corriente a través de una
lampara LED de 200 W implementada. Este trabajo demuestra la factibilidad de
implementacién de una Red de lluminacion Inteligente usando comunicaciones LoRa. El
prototipo experimental se ha probado utilizando un sensor de movimiento y un sensor de
luz para verificar la optimizacion del algoritmo desarrollado. La eficiencia de la lampara
alcanzada es del 90% y el sistema funciona en tiempo real. Ademas, se presentan algunas
alternativas de mejora y factibilidad de comunicacion cuando el EMS basado en 10T para
PSL esta trabajando en espacio abierto para comunicacion sin interferencias.

Palabras claves:

Alumbrado Puablico Inteligente (PSL), Internet de las Cosas (loT), Control PWM,
Lampara LED, Sensor de Largo Alcance (LRS)
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Abstract.

In this paper a research on optimization solutions in Energy Management Systems (EMS)
for Public Smart Lighting (PSL) is presented. The proposed control method combines the
integration of Internet of Things (IoT) with a conventional DC-DC buck converter to
regulate the current through a 200 W LED Lamp implemented. This work demonstrates
the feasibility of implementation of a Smart Lighting Network using LoRa
communications. The experimental prototype has been tested using movement sensor and
light sensor in order to verify the optimization of developed algorithm. The lamp
efficiency achieved is 90% and the system work in real time. In addition, some
alternatives of improvement and feasibility communication are presented when the lIoT-
based EMS for PSL is working in open space for communication without interference.

Keywords: Public Smart Lighting (PSL), Internet of Things (l1oT), PWM Control, LED
Lamp, Long Range Sensor (LRS).
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October 24", 2022
To:

Editor of the |EEE Latin America Transactions

Dear Editor,

We hereby submit our paper enti “Optimizati ions in Energy N
for Public Smart Lighting Applications” in order to be considered for possible publication in the
|EEE Latin America Transactions.

The contribution of this paper is focused on optimization solutions in Energy Management
Systems (EMS) for Public Smart Lighting (PSL). The proposed control hod combil the
integration of Internet of Things (loT) with a conventional DC-DC buck converter to regulate the
current through a 200 W LED Lamp. This work d the feasibility of impl i
of a Smart Lighting using LoRa ¢ ications. The experimental prototype has been
tested using movement sensor and light sensor in order to verify the optimization of developed
algorithm. The lamp efficiency achieved is 90% and the system work in real time. In addition,
some alternatives of improvement and feasibility communication are presented when the loT-
based EMS for PSL is working in open space for communication without interference.

This paper has not been submitted to any other journal or conference.
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We suggest the g specialists as ial ¢ to serve as reviewers of this paper
(all of them can read and understand Spanish):

Dr. Mario Ponce Silva

Centro Nacional de Investigacion y Desarrollo Tecnoldgico de México
Cuernavaca, México

mario.ponce.silva@gmail.com

Dr. Marco Antonio Dalla Costa
Universidad Federal de Santa Maria
Santa Maria, Rio Grande del Sur, Brasil
marcodc@gedre.ufsm.br

Dr. Javier Ribas
Universidad de Oviedo
Gijon, Asturias, Espafia
ribas@uniovi.es

Sincerely,

The Authors
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