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ABSTRACT

The first step in creating a prototype is to identify the needs and requirements of users.
This can be done through research, interviews, and use case analysis. Based on this
research, it is possible to define the functionalities and characteristics of the prototype.
Given the occurrence of accidents involving electricians, the prototype was developed to
increase the safety of these workers in their work activities to mitigate the possibility of
these possible accidents occurring, as well as to be a product that is easy for the user to
handle. Thus, the prototype consists of a glove made of insulating material that, through a
system for detecting the passage of electric current in conductive wires, will alert the user
via the Arduino Uno board and output modules of the dangers detected by the tool. The
aim is to obtain positive results at the end of the project development, so that this objective
can be achieved through the methodological process implemented and, in parallel, we
seek to meet the demand and expectations of our client in a way that provides greater
safety and versatility with the use of the tool at a low cost.
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INTRODUCTION

In modern Brazilian society, the development of technological mechanisms that
facilitate people's daily actions is constant. However, problems related to the improper
handling of electrical energy still exist throughout the country. Many professionals who
work in activities associated with electricity are exposed to the dangers of accidents that
can occur when working with this physical phenomenon. What motivated us to choose this
project was the need for greater safety for people with visual impairments when working
with electrical energy. However, we saw through news channels in Brazil and in our region
of the lower Tocantins, in addition to participating in classes related to the neglect suffered
by people/professionals who handle electrical energy. For this reason, | proposed to my
students/team the possibility of researching the topic, where they realized that it is
important to think of possible ways to mitigate these accidents. From this perspective, it is
known that working with electrical energy is dangerous, and people often prefer to speed
up the activities related to electricity that they need to perform in their homes. In this
process, the prevention of turning off the main circuit breaker in the house is generally
ignored, even by negligent people/workers in the area, which is a major problem.

In addition, there are similar products on the market today that refer to the issue of
checking the presence of electrical energy in the wiring, however, these products in
operation are not entirely satisfactory in ensuring good warnings to users, especially those
who are visually impaired. In addition, many people also do not have adequate knowledge
about devices that perform these functions; sometimes not even electricians are aware of
the existence of such products.

In this way, the proposed project will reduce the dangers that electric shocks pose to
electricians and non-professionals in the area, especially for the visually impaired, who
often perform such services in their homes. Thus, the social importance of this project lies
in being able to prevent accidents for those who work with electricity or not, or who simply
want to carry out repairs in their homes, and the economic relevance concerns the
accessibility that the tool will provide to users, so that excessive expenses with other more
expensive and less versatile equipment can be avoided.

Thus, the project consists of the development of a glove for checking electricity in
wiring, which, upon identifying the communication of electrical energy in the conductive
wires, activates an audible alarm and a vibration motor to alert users of the product,

especially those who are visually impaired. To do this, we will use ready-made circuits in
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the verification part; we will use conductive materials in the shape of the fingers of the
glove so that when the tips of the user's fingers come together, creating a closure, it will be
possible to check whether energy is passing through. In short, depending on the response
given by the verification of the circuits, the Arduino warning sensors will be activated and
the user will receive them.

There has been a broad discussion about the importance of introducing concepts of
logic and computer programming from the most basic levels of education. Corroborating
the themes about the application of robotics in the educational context, a theme defended
many decades ago by researcher Seymour Papert, it is understood that computing is so
present in our lives that we should approach it in the same way we do with learning
biology, geography, physics, and other fundamental subjects for the basic education of
students. This view of education has even been debated at the government level, as
reported by the British government's education department, which, after a public
consultation, approved important curricular revisions to be implemented in 2014,
emphasizing the teaching of programming and computing concepts from the age of 5.
Logical thinking is valid for numerous areas of knowledge and learning to program is
essential when we consider that the development of algorithms is one of the most used
tasks in areas related to computing. Many of the difficulties related to programming are
related to the capacity for abstraction, as well as problems in understanding the syntax and
structure of programming languages, especially when there is no basic understanding of
the English language.

There are currently not many studies supporting and reporting the use of
programming as a teaching tool for understanding logic, but rather emphasizing its product,
that is, the software generated. Even with the existence of technologies such as Lego
Mindstorms, the vast majority of students do not have experience and deeper contact with
aspects of robotics. Thus, it is seen that This topic should be directly linked to everyday
situations or problem-solving (problem-based learning) that motivate students to have a
greater interest and also improve their reasoning about abstractions of complex content.

Arduino is a free platform, both in hardware and software, with its striking attribute
being its flexibility. It is seen as a quick and practical way for people with different
backgrounds to get in touch with the development of electronic circuits. Technically, it is a
printed circuit board that has a programmable microcontroller via USB and a set of tools

that facilitate its programming. In this way, it is possible to create prototypes of circuits that
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receive and send analog/digital signals to components such as sensors, actuators, LEDs,
and stepper motors, among others. This platform has shown important didactic potential
and can be applied in education at its most diverse levels, helping in the creation of several
projects that require hardware technology in some aspect. Because it is a simple and
expandable tool, its use can vary from practical school activities to more complex projects.
This platform emerged as a research project at the lvrea Institute in Italy but was designed
by people from different parts of the world who collaborated directly and indirectly in its
development. The circuit's source code is open, so much so that anyone can develop it,
improve it, and even commercialize new products based on the current project. In this way,
the lack of free and low-cost hardware platforms on the market was satisfactorily met.

In this perspective, the concept of interdisciplinarity between disciplinary contents
described in the National Common Curricular Base (BNCC) of the Ministry of Education
(MEC) was worked on. In the figure below, we make the proper relationship between the

disciplines.

Figure 01 — Umbrella of the Interdisciplinarity of the Theme

INTERDISCIPLINARITY

Disciplines Themes

!

Special Topics — Prototyping

Source: Own Authorship (2024).

The Arduino system is widely used in the contemporary job market and has been
researched by authors such as Warley Monteiro Araudjo, Maxwell Machado Cavalcante,
and Rogeério Oliveira da Silva (2019):

Arduino emerged as a development and prototyping solution, with possibilities
ranging from a simple system to turn a light on and off, to sophisticated and professional
projects, which depend only on the Arduino user's knowledge of programming and

electronics. (Revista Tecnologias em Projecéo, v10, n°1, year 2019. p.41).
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In the text above, the author talks about the functionality of Arduino, which is also
easily extensible, which means that you do not need to change the motherboard if you
want to extend the functionality of your project. Simply add sensors, modules, and shields
to integrate new functions. Furthermore, once programmed, Arduino can be used without a
computer, since the program installed on the board remains in a loop, repeating itself non-
stop, requiring only power for the board to work. Therefore, the use of Arduino in electronic
research and projects is one of the most advantageous in terms of ease, low error rate,
and excellent functionality, as discussed in the magazine Tecnologias em Projeto (2019).

For the development of this project, along with the study of the Arduino architecture,
studies of electricity and, especially in this case, electrodynamics are also considered.
“Electricity is the name given to a broad set of phenomena that in one way or another
underlie almost everything that surrounds us” (HEWITT, 2011, p. 387). Electrodynamics, in
turn, concerns the study of phenomena associated with moving electric charge carriers
(Roberta, 1985).

From this perspective, it is essential to emphasize that what is of utmost importance
for the development of this project are the studies of the electrical quantities of
electrodynamics, namely: electric current, voltage, and electrical resistance. From this
perspective, it is worth noting that, according to Hewitt (2011, p. 408), electric current is the
flow of charge, set in motion by a voltage and hindered by electrical resistance. Voltage,
electrical tension, or potential difference (DDP), in turn, refers to the difference in electrical
potential that conductive materials, batteries, and others present, that is, the difference in
the accumulation of electrical charge quantity between one end and the other of a given
conductor or source of electrical energy. Finally, according to Robortella (1985, p. 112), the
difficulty that carriers of electrical charge encounter in moving within a given body is called
electrical resistance.

From this perspective, most people have heard about the risks of electricity, but it
only takes one oversight for the situation to change completely, get out of control, and even
cause death. Unfortunately, the number of incidents of this nature remains high in Brazil,
as indicated in the Abracopel 2022 Yearbook, recently published by the Brazilian
Association for Awareness of the Dangers of Electricity (Abracopel). According to the
publication, there were 1,585 electrical accidents in Brazil in 2021, resulting in 761 deaths.
In 2020, there were 1,502 incidents, resulting in 764 deaths.
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Also according to the document, the cases are varied and many occurred in
everyday situations, most of them inside the home. Last year alone, the Association
recorded 215 accidents that caused 190 deaths inside homes across the country. Our
project, considering the aforementioned factors, seeks to develop a technological glove
that can prevent and/or avoid accidents related to electrical energy, mainly by acting as a
tool to check the presence of electrical energy in the conductors, to improve the safety of
people who need to work with electrical energy, such as residential electricians.

In addition, taking into account that many accidents can happen due to not turning
off the home's main circuit breaker or not knowing whether energy is being transferred
through the home's wiring, the Luvolt product aims to check the electrical transfer from one
point to another, using a circuit with sensor modules to check and alert the user about the
presence of electricity. It is worth noting, however, that our glove does not eliminate the
need to be careful when using electrical energy, because, even if there is a tool that can

help, it is by no means dispensable that people are responsible when handling electricity.

METHODOLOGY

The construction of the Arduino glove to provide greater safety and versatility to the
individual who performs activities involving electrical energy can follow an iterative
methodology, such as the Agile Development Cycle. Below, we describe a possible
approach to building the project:

1. Team formation: the project begins with the formation of the participating team
members in order to form a harmonious and proactive group.

2. Problem identification: with the team formed, seek to identify a problem in society
that requires a project to mitigate it. This involves understanding the risks of
accidents that electricity poses to formal or informal workers, and especially to the
visually impaired, and mitigating them through a tool that provides greater safety in
carrying out the activity.

3. Questionnaire: conduct a questionnaire to obtain legitimate and accurate information
to support the project under development.

4. Meeting with the professional in the area: Meet with the supervising professor
together with the physics teacher to have a framework of information about the
phenomenon of electricity, its concepts, and practical examples.
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5. Project construction: develop the prototype of the glove using an insulating material.
Apply the electrodynamic measurement system to the finger part of the glove, so
that it does not pose a risk to the user.

6. System development: implement the Arduino platform to receive the system
verification signal and alert the user through sound and vibration modules.

7. Testing and validation: perform system tests to verify whether the electrical current
detection and alert to the user are being performed correctly. Put the system in real-
life usage situations to validate its effectiveness and identify possible failures or
improvements.

8. Feedback collection: obtain feedback from users, professionals in the electrical field,
and the visually impaired involved, in this case, only one student from the team who
participated in the project. They evaluated whether the system meets the users'
needs, whether it is easy to use, and whether it prevents possible accidents. Use
these insights to improve the system.

9. Continuous improvement: based on the feedback received, iterate and improve the
system, adding additional features or adjusting existing functionalities. Maintain a
continuous cycle of feedback, testing, and improvement to ensure the quality and
effectiveness of the system.

10. Implementation and evaluation: after improving the system based on the feedback
received, proceed with large-scale implementation (if it is of interest to investors).
Monitoring and evaluating its performance, observing user adherence, and

increasing worker safety. So that additional adjustments can be made, if necessary.

It is important to note that the methodology may vary depending on the resources
available, the development team, and the project constraints. Adapting the methodology to

the specific needs of the project is essential to obtain effective results...
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Figure 02 — Methodology divided into Phases
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RESULTS
RESULTS/DISCUSSIONS

Increased safety: by alerting the user to the possible risks of the presence of
electrical energy in conductive wires, the project contributes to increasing the safety of
workers who perform activities in this line of work. This is especially important for those
professionals who perform these activities in hostile work environments, such as tasks that
require the use of ladders.

Ease of use: the project seeks to provide a comfortable and easy-to-use glove,

meeting customer expectations in a useful and inclusive way for the various occasions that
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the work demands. This contributes to a positive user experience and facilitates the
integration of the system into the worker's daily work activity.

Cost-benefit: based on the prices of similar tools, the aim is to develop an affordable
product so that it is not economically expensive for the customer to purchase the tool.
Therefore, the project can have a positive impact on reducing expenses in the purchase of
PPE and improving the efficiency of the activity.

In short, the expected results of this project are to provide greater safety for workers
in this area, efficient audible and vibration alerts, a useful and inclusive tool, versatility and
easy handling in an affordable way. With the success of the finalized prototype, these
results can contribute to better workplace safety for electricity professionals in today's

society.

FINAL CONSIDERATIONS OR CONCLUSION

When developing this project, it is essential to consider the needs of users, ensuring
a cohesive, easy-to-use tool that is accessible to different profiles. Continuously collecting
feedback from users and professionals in the electricity sector will help identify
opportunities for improvement and ensure that the system meets expectations and
requirements. Finally, the success of this project will depend not only on the construction of
the functional prototype but also on its adoption and effective use by users. Therefore, it is
essential to ensure safety for professionals and efficiency in the field of electricity work by

providing support through effective tools for the itinerary work of these workers.

ACKNOWLEDGMENTS FROM THE TEAM

We are grateful for the entire framework of technical, scientific, technological, and
professional knowledge passed on by the professors of the Federal Institute of Education,
Science and Technology of Para — Abaetetuba Campus during these years of study at the
institute, especially to the physics professor Gregdrio Barbosa Correa Junior who helped
us with the theoretical basis and to the professors supervising the project Marcio Valério de
Oliveira Favacho and Sueli de Lima Pereira for their technical support and encouragement
throughout the development of the project — they were of fundamental importance for the
construction of the product — as well as for the opportunity to be able to present our work in

an international scientific context. In addition, we would like to thank the professionals in

REVISTA ARACE, Sao José dos Pinhais, v.7, n.1, p.2208-2219, 2025

- 2216



Revista A

ARACE

ISSN: 2358-2472

the electricity sector who collaborated with us on the practical effects of the theory based

on.

REVISTA ARACE, Sio José dos Pinhais, v.7, n.1, p.2208-2219, 2025

2217




Revis& ~
IININ/ND
ISSN: 2358-2472
REFERENCES
1. Araujo, W., Cavalcante, M., & Silva, R. (n.d.). Visao geral sobre microcontroladores e

prototipagem com Arduino. Revista Tecnoldégica em Projecdo, 10(1).
http://revista.faculdadeprojecao.edu.br/index.php/Projecao4/article/view/1357/1062

2. Cemig. (n.d.). Acidentes com energia elétrica aumentam no Brasil em 2021 e Cemig
orienta como evita-los. https://www.cemig.com.br/release/acidentes-com-energia-
eletrica-aumentam-no-brasil-em-2021-e-cemig-orienta-como-evita-los/

3. Costa Junior, A. O., & Guedes, E. B. (2015). Uma analise comparativa de kits para a
robdtica educacional. In Anais do XXXV Congresso da Sociedade Brasileira de
Computacdo: XXIlII Workshop sobre Educacdo em Computacdo. Recife,
Pernambuco.

4. Guimaraes, C. S. S., & Maures, H. P. (2011). EduBOT: Prot6tipo de uma plataforma
robdtica para educacdo através da metareciclagem. In Anais do Il Simpdsio de
Tecnologia da Informacéo da Regido Noroeste do Rio Grande do Sul: XX Seminario
Regional de Informatica. Santo Angelo, Rio Grande do Sul.

5. Hewitt, P. (2011). Fisica conceitual (T. Freire, Trad., 112 ed.). Porto Alegre, RS:
Bookman.

6. INBRAEP. (n.d.). Acidentes de trabalho em atividades com energia elétrica.
https://inbraep.com.br/publicacoes/acidentes-de-trabalho-em-atividades-com-
energia-eletrica/

7. Kenski, V. M. (1999). Novas tecnologias: O redimensionamento do espaco e do
tempo e os impactos no trabalho docente. Informatica Educativa, 12(1), 35-52.

8. Nunes da Silva, A., & Muniz, I. (n.d.). Andlise organizacional de acidentes de trabalho
no setor de distribuicdo de energia elétrica. Universidade Estadual Paulista “Julio de
Mesquita Filho”, Faculdade de Medicina.
https://repositorio.unesp.br/bitstream/handle/11449/139369/000860423.pdf?sequen
ce=1

9. Schons, C., Primaz, E., & Wirth, G. A. P. (2004). Introducdo a roboética educativa na
instituicdo escolar para alunos do Ensino Fundamental da disciplina de Lingua
Espanhola através das novas tecnologias de aprendizagem. In Anais do | Workshop
de Computacao da Regiao Sul.

10. Viana, C., Bastos, K., Santana, L., & Azevedo, W. (2020). Criando jogos com Arduino:
Passo a passo (12 ed.). Vitéria da Conquista, BA: Casa da Robdtica.

11. Zilli, S. R. (2004). A robdtica educacional no ensino fundamental: Perspectiva e

pratica [Dissertacdo de mestrado, Universidade Federal de Santa Catarinal.
Repositério Institucional da UFSC.

REVISTA ARACE, Sao José dos Pinhais, v.7, n.1, p.2208-2219, 2025

- 2218



ﬁ

Revista Py

ARACE

ISSN: 2358-2472

ANEXO: CODIGO FONTE PROPOSTO

#include <Wire.h>
#include <Adafruit_Sensor.h>
#include <Adafruit_ ADXL345_U.h>

/I Defina os pinos do Arduino
const int vibrationMotorPin = 9; // Pino para o motor de vibragao
const int sensorPin = AQ; // Pino para o sensor de eletricidade

/l Inicialize o sensor de vibragao
Adafruit ADXL345_ Unified accel = Adafruit. ADXL345_Unified(12345);

void setup() {
Serial.begin(9600);
pinMode(vibrationMotorPin, OUTPUT);
pinMode(sensorPin, INPUT);

// Inicialize o sensor de aceleragao
if(accel.begin()) {
Serial.printin("Nao foi possivel iniciar o sensor de aceleragao!");
while(1);
}
}

void loop() {
/l Leia o valor do sensor de eletricidade
int sensorValue = analogRead(sensorPin);

// Defina um limite para ativagao do motor de vibragao
int threshold = 500;

if(sensorValue > threshold) {
// Ative o motor de vibracao se o valor lido for maior que o limite
digitalWrite(vibrationMotorPin, HIGH);
Serial.printin("Eletricidade detectada! Motor de vibragdo ativado.");

} else {
/I Desative o motor de vibragao se o valor lido for menor que o limite
digitalWrite(vibrationMotorPin, LOW);
Serial.printin("Nenhuma eletricidade detectada.");

}

// Aguarde um pouco antes de fazer uma nova leitura
delay(500);

}
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Figura 03: Tela de Programacao

dafruit_ADXL345_Unified(

setup() {
Serial.begin( );
pinMode(vibrationMotorPin, OUTPUT);
pinMode(sensorPin, INPUT);

if('accel.begin()) {
Serdal.println(
N );

LoopQ) {

sensorValue = analogRead(sensorPin);

digitalWrite(vibrationMotorPin,
Serdal.println(

Fonte: Autoria prépria (2024)
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