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answered by the public (friends, family and acquaintances) thanks to social networks,
through this means it was possible to determine and know the different main causes
of contamination in the district of los olivos one of for them it was due to the lack of
information in public places or institutions. During the investigation, different ideas
were sought as a project team and the conclusion was reached to implement amobile
application with the help of software development programs such as Android Studio
and as a firebase database to store our user data in the cloud for On the other hand,
background information from other mobile applications that also have our same
mission was used as a guide in the application. The objectiveof our app was to help
reduce environmental pollution in differentparts of the district, such as in green areas,

Keywords: recreational centres, and to inform the population, with the main mission of promoting

recycling in multiple ways, incentivizing prizes or points with thesupport of brands or
Environmental Awareness; Technology sponsors who want to help the environment, thus gradually reducing pollution in the
Integration; Community Engagement olive district.

1. Introduction

Currently, the pollution index in Peru has been increasing over the years due to various factors
such as garbagecollection, public and private transportation, aerosol oraerosol, among others.

Environmental pollution in Peru is at an alarming rate. Theproblems arise after the continuous
growth of the population, its concentration in large urban centres, and illegal activities, such as illegal
mining, incineration and the lack of regulation on smog in cars is undesirable, these problems
continue to increase as a result the continuous increase in population. This is a challenge for the

* Corresponding author.
E-mail address: ehuamaniu@uch.edu.pe

https://doi.org/10.37934/araset.41.1.113126

113



Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 41, Issue 1 (2024) 113-126

authorities of each district to implement responsible environmental management since it focuses on
other problems such as citizen security, works and activities. "Peru has the lowest air quality in Latin
America, according to the World Air Quality Report 2021 study carried out bythe private firm IQAir.
Thus, while our country is located in 26th place (with 29.6 ug/m3) of 117, we have Chile in position
40 (21.7 pg/m3), Mexico 51 (19.3 pg/m3), Colombia 72 (14.1 pg/m?3), Brazil 75 (13.6 ug/m?3), among
others. For the preparation of the IQAir study, the level of air quality in 6,475 cities and 117 countries
around the world was evaluated through the existence of particulate matter or PM2.5." [1].

In other words, Peru is positioned in a bad place on the listof countries with very low air quality,
despite the fact thatwith the issue of the pandemic, many people were leftisolated and many
companies did not carry out their normalactivities. enough so that in the year 2021 [2], our country
does not lower air pollution rates, the AutomotiveAssociation of Peru indicates that actions must
be takensuch as the optimization of vehicle traffic, the entry ofvehicles with new technologies
such as electric cars andmust be taken by part of the state since this pollution is thereason behind
many respiratory diseases in the cities. Cars,trucks and buses are one of the main sources of air
pollution. They emit more than half of the nitrogen oxidesin our air, and are one of the largest
emitters of gasesassociated with global warming in the United States.Scientific studies have
identified that these pollutants havenegative impacts on almost every organ in the body [2]. “The
bicycle is an extraordinary vehicle to get around andto have a better quality of life. (MINAM) called
for joiningefforts at all levels of government to promote theimplementation of actions seeking
good conditions forcitizens. “It is not only about reducing emissions, but alsothat we all think that
what we do has to be aimed atimproving the quality of life of people” [3]. This means that,promoting
the issue of environmental care, not only seeksto reduce pollution, but also to improve our quality
of life,using alternative means of transportation that do notgenerate emissions, to reduce the
level of pollution andencourage more people to join our purpose.

After the aforementioned, we propose a mobile applicationthat provides us with information on
reducing pollution in our country, implementing didactic forms such as forums and questionnaires,
mini-games that promote recycling, offering recycling points and ecological campaigns. Many
companies collaborate to recycle the materials that we do not use; For example, placing different
containers to facilitate the segregation of waste such as cardboard, plasticbottles, glass, and others;
Recycling promotion campaignsare also carried out both in schools and universities [4].

Plume Air Report “This app provides real-time pollution levels in a specific area and forecasts how
the air quality will evolve every hour for the next 24 hours, similar to a weather forecast. In summary,
it provides the user with personalized recommendations on the best time of day to carry out their
favourite activity (going for a run, walking inthe park with children) without overexposing themselves
topollution” [5].

EcoApp is a company founded in 2018, focused on the development of mobile applications, as an
opportunity for its own entrepreneurship, founded and created by developers and computer
analysts, taking into account the solutions of the different technologies that are currently available,
proposing a community good, this company is characterized mainly by the ecological environment of
recycling. However, given the aforementioned, a solution to this problem can be found, through
different stages, processes, studies, and requirements, promoting andencouraging citizens to be
willing to be part of an ecological system [6].

The AndroBici project tries to build a system for the management of bike lanes and bike lanes, and
the provisionof services through a mobile terminal to its customers. Thisservice includes different
components: Check the status ofthe stations, Plan the route from one station to another according
to the bike path, send suggestions and problemsto the company in charge of the service, social
network where customers can interact [7].
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2. Background

The environmental pollution of the air in our country is reaching alarming figures, all this is due
to the different forms of contamination that are carried out by the population as indicated in a study
carried out by the privatefirm IQAir, where the different figures of contamination are observed.
Taking this into account, the use of the "Plume Air Report" application was launched: This application
provides real-time pollution levels in a specificarea and forecasts the evolution of air quality every
hour for the next 2 hours, similar to a weather forecast. In short, it provides users with personalized
recommendations on the best time of day to do their favourite activity (jogging, walk in the park
with the children) without having to be exposed to the sun | give too much pollution [5]. Thus, our app
can help us eradicate pollution rates without putting our health at risk, in addition to making basic
recommendations on outdoor physical activities, it also allows us to schedulealerts for pollution peaks
to notify us of high levels of contamination and being able to share this status on different social
networks or the use of a forum in the sameapplication, which can be obtained free of charge for Apple
iPhone 10s and Android phones.

Cars, trucks and buses are the main sources of air pollution. They release more than half of the
nitrogen oxides in our air and are one of the largest emitters of gases associated with global warming.
Scientific studies have determined that these pollutants have a negative impact on almost every
organ in the body. Taking this into account, measuresare currently being taken such as applications in
this case Eco App is a company founded in 2018, focused on the development of mobile applications,
this company is mainly characterized by the ecological environment ofrecycling. However, given the
aforementioned, a solution to this problem can be found, through different stages, processes,
studies, and requirements, promoting andencouraging people who are willing to be part of an
ecological system. Therefore, this app aims to offer a complete guide with all the information on how
to correctlyseparate plastic, metal, brick, paper and cardboard containers. It includes a container
search engine so that theuser can always consult their doubts while classifying.

One of the main causes of pollution is vehicle emissions. In most urban areas, industrial sources
and means of transportation also create and contribute to this problem. Emissions move through the
air from cities to many regions,affecting the entire planet. The AndroBici project tries to build a system
for the management of bike lanes and bike lanes, and the provision of services through a mobile
terminal to its customers. This service includes different components: Check the status of the stations,
Plan the route from station to another station according to the bike path, send suggestions and
problems for handling to the service company Service, Social Network where customers can interact
[7].

Develop a mobile application as a strategy to enable the promotion of eco-recycling in different
cities of the Metropolitan Area, having our recycling areas located at key points, in addition to being
able to visualize the most contaminated areas and be able to take the safest routes forour health. in
addition to being able to take into account theimportance of conserving natural resources through
new habits that they exercise as people when carrying out these actions and promoting new eco-
cultures that are sustainable for the environment in our region.

The technologies that will be used for the elaboration of our mobile application on how to help stop
environmentalpollution are: an (IDE) integrated development environment, which will be Android
Estudio thanks to the fact that it has high-level characteristics for the development of applications
such as creating designs by dragging elements, it has an Android emulator for testing, it is flexible,
also recommended by Google, the Google Maps APIs will also be used to locate the different recycling
points in our area, all this will be implemented using the C++ programming language and MySQL will
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beused as a data management system that will allow us to store and access data through multiple
storage, performance and durability engines.

3. Methodology

The Scrum methodology will be used for the investigationof the study, the benefits of this
methodology is the abilityto respond to changes, which are not a problem but as something
necessary for product improvement and customer satisfaction. The changes are part of the
development process of the study, the prototypes of the application will be made through a study, in
order to reduceenvironmental pollution.

3.1 Scrum Methodology

The Scrum methodology has a great contribution to projects in different areas, managing the high
level ofuncertainty that this type of project contains and understanding how adaptation is the
fundamental basis forsuccess in a project managed in an agile way. This knowledge acquired during
the course will be strengthenedin the two practical sessions, where the participants will apply the
agile framework in a real case.

3.1.1 Planning

For planning, a session will be held in which the SCRUM team participants will define the output
of the sprints. In this meeting, two important questions will beasked, which are: what is going to be
delivered? and howis it going to be done? For this, we will have the help ofthe Scrum Master who
will guide us in the process, the Product Owner or owner of the product and the development team
will also be present, who will be in charge of carrying out the necessary work to finish the project on
time [8].

3.1.2 Development of the sprints

The Sprints are mini projects of no more than a month (with very short execution periods such as
between one and four weeks), whose objective is to achieve an increase in the value of the product
that we are building [9]. Every sprint has a definition and planning that will help achieve the goals set
for our mobile application.
3.2 Prototype Development

The prototype is an evolutionary development model which shows us a preview of how our
application will beand to have an idea of time, cost, its evolution and functionality. In our case, it will
start with a registrationform, an options menu and access to the forum.

3.2.1 Backlog planning

The first table shows us the user stories created that will allow us to do a better job and improve
details and featuresthat we want to implement in the mobile application.
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Table 1 will show the user stories, also known as requirements, that the application needs to
function optimally and that will be implemented during its creation.It will be divided into 4 parts which
satisfy the user's needs.

Table 1
User Stories
No.user stories
1 |, as a user, want a system that shows cycle routes in
order to help with traffic congestion.
2 As a user | want a system that shows informationabout an area to detect the level of contamination
As a user | want an application that shows recyclingpoints to help care for the planet
4 As a user | want an informative application, to be upto date with the latest pollution news

w

3.2.2 Used tools
The tools that will be used for the creation of the mobileapplication are the following:

i.  Android studio: The official integrated development environment (IDE) for Android app
development and is based on IntelliJ IDEA [10].

ii. SQL Server: Microsoft SQL Server is one of the main relational database management
systems on the market thatserves a wide range of software applications for business
intelligence and analysis on corporate environments [11].

iii. Google Map APIs: It is a type of identification (Application Programming Interface) for the
use ofapplications with Google Maps. The first thing we have todo is request it and later
we will insert it into our mobile application [12].

Figure 1 shows the tools that will be implemented inthe development of the mobile application
which are android studio Chipmunk | 2021.2.1 Patch 1 for Windows 64-bit (929 MiB), SQL Server
2019 and the Google Maps APl in such a way that it will allow us to work, communicate and exchange
information in our mobile application with each other, managing to extract data and receive orders.

s Q o4
19
API
i R Google Maps
R
= = ¢
=" R

A Fig. 1. Used tools

Figure 2 shows the process of the mobile application inaction, the application begins when the
user starts the userand password registration process, when he completes the registration and clicks
on the next button to continue, whereit will show the options panel of the different functions and
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activities to be performed, on the other hand, we also have to save our changes or data to be stored
in a SQL server database.

Crear cuenta Tiene Inicia Sesién
cuenta

Muestra el panel
de opciones

éDesea
realizar
Test?

éDesea
cambiar
config.?

Muestra la zona
contaminada
alrededor

Y

Presiona el boton
salir

Serealizan
cambios

éGuardar
y salir?

éDesea
Salir?

Fig. 2. Application Flow Diagram

Figure 3 shows the architecture of the software where the user, once he enters the application,
will provide his data and make the queries he needs, on the other hand, he will also be provided with
notifications about social eventsthat contribute to the environment, all of these The data will be sent
and stored in the database where it is necessary to be able to link the server with the users through
the mobileapplication, then the information obtained from it will be sent and stored in the SQL server
database that will be used, in addition all the information will be managed. information in a pdf where
you can view a list of help pointsin the olive trees area, this information will be updated andnotified
in the registered emails of our users from the mainserver.
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Fig. 3. Software architecture for the mobile application
3.2.3 Research application prototype

The prototypes are a graphic representation in which the functionalities of our mobile application
will be shown, starting with a registration interface so that the applicationcan then be entered
through the login where a panel will bedisplayed with the different functions such as air quality orthe
climate forecast will also be able to observe the agendawith the different types of indicators to be
able to recycle.

In Figure 4 We can show the registration form where users will have to complete their respective
data such as: names, a valid email and their password in order to registeron the platform, shows the
login where previously registered users will have to enter their email and password to be ableto log
in and navigate the application.

O

REGISTER

Christopher

CREATE ACCOUNT

Fig. 4. Registration y login form prototype
In Figure 5, we can see the Panel where the different options for the use of the application can be

found, such as: see traffic, search for locations, show air quality or know how the weather is. All of the
above mentioned will be done thanks to the Google Maps APl which provides us withthese services.
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Fig. 5. Navigation panel prototype

In Figure 6, you can see the main functionalities which are the air quality around us and also the
weatherforecast, which are focused on the district of los olivos.
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Precipitation 95% - Winds NNE 15 mph
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Fig. 6. Prototype of main
functions of the application
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In Figure 7, the agenda section can be seen, where recycling events can be added and other users
will be informed about different events specifying the place, date,time and description, on the other

hand, it can show the recycling points closest to us and to be able to schedulethem as can be seen
in Figure 8.

<  Agenda L
SEPTIEMBRE 2021 v
01 02 03 05 06 07
-’
RETIRO DE RESIDUCS —
17:00 — 18:00 pm 4
10:00 — 11:00 am V4 Recoleccion
Editar

Fig. 7. Virtual agenda prototype Fig. 8. Prototype of collection points

4. Results and Discussions

Figure 9 shows the Event Log, which helps the user toadd events to his calendar on environmental
events.
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12000 &

REGISTRO DE EVENTOS

Agregar Evento

Titulo del evento

Descripcion del evento

Localizacion del evento

Email del invitado

Fecha Inicio Fecha Fin

Hora Inicio Hora Fir

QO Nunca

O olaria
Fig. 9. Environmental
event log

Figure 10 shows the Map. (Recycling points) around our area to be able to visualize the closest
one and be able to make the shortest route in the different recreational areas.

1220 4

Maps_UCH

URBVILLA
DELNTE

DS JAZMINES
L NARANJAL

EFDNZNNIN

Punto Parque zonal lloque Yupanqui

e

La Catdlica 19, Lima 15304
DIRECCION

Lineas de Aulobls con las éstaciones mas cercanas a Club
Zonal Llogue Yupanqui en Los Olivos

Fig. 10. Recycling points in nearby areas
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4.1 Evaluation Questionnaire

The first three questions were asked to learn a little about the people who complete the
guestionnaire, which also helps to know the average age of the people involved for the purpose.

Table 2
Participants of our survey
Edad Sexo
Participants: 40 Mayor: 52 Masculino:21 (55%)
Promedio: 23.1 Femenino: 15 (40%)
Menor: 12 Otros: 4 (5%)

Resulting in 40 participants, mostly male and the average age of the participants is 23 years. In
Figure 11 as the first question on the subject, which is Have you heard about environmental
pollution? With which you want to know if the respondents know something about environmental
pollution.

Fig. 11. Result Graph

The result of this question gave 75% positive votes and 25% negative votes, letting us know that
most people are aware of environmental pollution. Figure 12 presents the second question, has
anyone ever encouraged you to recycle? It seeks to know if they have been encouraged to recycle
either in schools, homes, jobs or the community.

mYES
mNO

Fig. 12. Incentive percentage to recycle
The result thrown by this question was that 60% of respondents if they have had an incentive to

recycle, be it the area where they are, being a very favourable percentageof pollution, since only 40%
have not had this incentive.
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Figure 13 presents the following question: Howcontaminated do you think the district of Los
Olivos is? You want to know the level of contamination in the districtof the respondents.

Alot

Regular

Bit

Nothing

Fig. 13. Olive trees pollution rating

According to those surveyed, the district of Los Olivos is contaminated from 30% to 60% and only
40% believe thatthere are sites that still maintain an area free of contamination.

In Figure 14, the purpose is to know, how important is itto take care of the environment? It is
knowing how important the environment is, for those surveyed and thosearound them.

15%
0%

It'snot It's a little Itis It's very
important important important important

Fig. 14. Importance of caring for the environment

Of those surveyed, 55% say that caring for the environmentis important, 30% that it is very
important and 15% say thatit is not so important.

After asking the questions to the general public in the Los Olivos district, in order to know who
the potential audienceis for this investigation. The main objective of which is to collect data, from
different people, to have an overview ofthe problem to be solved, in this way to implement solutions
that help the district and can be expanded to morecommunities throughout the country.

5. Discussions

While this project was developed, different observations were made by the team, which will be
explained in detail below, it is known that, due to the greatenvironmental contamination generated
by the industries and the population itself. As a consequence, | cause damageto our ozone layer
producing different natural disasters around the world, that is why our mobile application will help
our users to give our planet a better quality of life.
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As a first point, our project has a good base, but it is not yetcompared with the related models,
we still need to implement many features that we had planned.

Secondly, our approach is still not as ambitious as we hope, since we will only focus on the
different recycling points since this would generate cleaner and better distributed green areas.

Thirdly, the facilities that we show in our proposal for the registration of events that we had
planned, is a section that was successfully implemented, which shows us that our application can
carry out different activities from our homes, facilitating our users since It has the same functionsas a
web page.

Taking into account the great acceptance that the mobile application would receive from the
population, it isconsidered that it must continue to innovate, in this way different suggestions can be
added by our users, such as increasing the information that explains how we can support other
districts resorting to brands or sponsors who want to join the good cause. Once this objective has
been achieved, the final objective is considered to be sharing this information with all the districts or
municipalities of those,so that in this way it is possible to reduce contamination and reduce the most
contaminated areas of Lima.

6. Conclusions

In this research, a mobile application has been conceived that allows users to interact and
visualize the less polluted areas of their environment. The fundamental premise in the creation of
this application has been its uniqueness compared to others, since a variety of useful tools for the
user have been incorporated, such as the identification of areas with better air quality, the location
of nearby recycling points and the generation of optimal routes to move. These features have led to
the conclusion that the application can provide users with more complete information about their
environment and, in addition, allow them to share this data through an integrated forum. The
services of the application are divided into distinct modules, each fulfilling a specific function
according to the user's choice at that time. The feedback of the users in Los Olivos has been
fundamental to meet the initial objectives, which include the optimization of routes, the inclusion of
images of nearby recycling areas and the acquisition of valuable knowledge in the management of
technologies pertinent to mobile projects, overcoming the typical restrictions of this type of devices.
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