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ABSTRACT

In this work, the aim is to explore the main problem in Peru,
environmental pollution. The methodology used is Balsamiq
Mockups, a prototype of web or mobile design. Regarding the
case study, we will show the web design, the mobile
application and the development of the prototype. Thus, the
results of the initial days of launching the application in the
respective shopping centers will be shown along with details
of the daily benefit of recycling a bottle. The results will show
the development during the initial days of use of the project in
the shopping centers Plaza Norte and Mega Plaza; which at
the same time will show the social interest of participation in
the mentioned project.

Key words : Balsamiq Mockups, Environmental Pollution,
Recycling System.

1. INTRODUCTION

The high consumption of plastic bottles has a variety of uses
that has caused the number of bottles to increase every day
over the years [1], [2]; however, although the plastic used
serves the daily needs of a large part of the population, it is an
environmental problem that has been identified due to the
constant disposal of plastic bottles [3]. However, it is not only
the excessive use of plastic that affects the environment, but
also the fact that people throw them away carelessly, such as
when throwing their bottles in the surroundings such as buses,
parks, streets, rivers, beaches, etc.; which leads to predict that
by 2050 there will be more plastic than fish in the oceans [4].
Another example of bad plastic disposal practice is that
people burn 8-9 million tons of plastic waste. This leads to 62
cubic meters of methane, which is equivalent to one ton of
carbon dioxide (CO2) [5]. This underlines the vitality of a
system that can contribute to recycling in terms of reducing
plastic waste [6], [7]-

In this methodology we developed Balsamigq Mockups, a tool
to create prototypes of Web Interface and Mobile Application
to simulate our recycling system [8], [9],[10].This Balsamiq
Mockups methodology is used to develop an easy-to-use and
fast web site and mobile application simulation, useful to
communicate ideas [11]-[13].
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The first stage of this work is the design of the web page,
where the user can register and enter the page with the account
already created, to finally enter the data of the bottle itself.
After that, the second phase will seek to make our mobile
application where the user will proceed to enter with the
account registered by the website, and be able to see the points
earned by each recycling made by the user and the benefits
obtained. Finally, the user will be able to use his/her benefit
by means of a QR code that will be served by the authorized
Supermarket or Cinema; this process to promote the use of the
application through previously established collaborations.
The objective is to reduce the environmental pollution that
exists in our country by motivating users with a Recycling
System that will benefit both our environment and the user,
who will get discounts in supermarkets and cinemas, at the
same time that the brands that commit to this social
responsibility impulse will get more acceptance [14], [15].
The present work is structured as follows: Section 2 will
describe in detail the methodology used for the design of the
system. In section 3, the application of the web system is
presented. Section 4 will show the results obtained and will
discuss them and finally, section 5 will present the
conclusions.

2. METHODOLOGY

The following is the Balsamiq Mockups 3 methodology to
simulate our system in which a Web Interface will be
developed to create a user account and be able to register the
data of each recycled bottle with the objective of generating
scores. After that, the Mobile Application will be used so that
the user can use their points for recycling, since with this
application they will be able to exchange their discounts in
pre-established supermarkets and movie theaters.

The tools and languages that will be used to develop the
system will also be discussed.

2.1 Balsamiq Mockups 3

Balsamiq Mockups is a free tool that allows us to design
interfaces quickly and easily [16]. This is widely used as a
prototyping tool, since it has various components that adjust
to the needs of the application to be developed [17].
Therefore, it is highly recommended for the design of
prototypes such as the Web Interface or the Mobile
Application [18][19].
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A. Phase 1: Web Interface

As a first step, the Balsamiq Mockups 3 method will be
used to make a prototype of our "RecyclingBottlePeru"”
website. Also, the user and bottle registration will be
designed, this method will be created using the container
browser, text, icons, buttons, combo box, check box, link, text
entry, date selector and alert box.

B. Phase 2: Mobile Application

As a second step, the prototype design will be created in
Balsamiq Mockups to simulate the Mobile Application
"RecycleBottlePeru™ in order to design the redemption of
your discounts, this method will be created from the design
from the perspective of an iPhone and will have content such
as text, icons, buttons, images, link and text input.

2.2 Tools and Languages to Develop the Recycling System

Below the tools and languages that will be used for the
development of our website and mobile applications will be
discussed.

A. Sublime text 3

It is a multi-platform code editor that allows us to work
with several types of programming language, it is used to edit
and program web pages [20][21].

B. PHP

With PHP (Hypertext Preprocessor) this project will be
developed, it is an open source scripting language, easy to
learn and works perfectly with the MySQL database, it is also
very popular for web developers [22].

C. MySQL

MySQL is a popular database management, which
implementation is fast, simple and easy to install. MySQL is
closely associated to create interfaces with various types of

language including PHP, Python and .NET; it will serve to
manage our record of recycling bottles of each user [23].

D. Android Studio

It is a main tool of Android, in charge of developing an
Application. It allows to be developed in code or also in a
mobile or virtual device and is much related to the Java
language or XML [24].

E. Java

Java is an object-oriented programming language, has a high
level, this language does not allow writing insecure code. As it
can be a risk its main basic components are the creation of
classes, interfaces and packages [24][25].

3. CASESTUDY

3.1 Phase 1: Web Interface

As previously mentioned, the initial design will be the
representation of the home page of the website, in which the
user can register (as shown in Figure 1).
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Figure 1:Home Screen of RecycleBottlePeru

In case the user doesn't have an account he or she will press
the "Register" button and a confirmation screen will appear as
shown in Figure 2.

Google Chrome
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Figure 2: Register screen of RecycleBottlePeru

&

Furthermore, in case the user has forgotten his password, the
button "Recover password" will be pressed, where the user
will have to place the account's e-mail so that a confirmation
message is sent to the registered account, as shown in Figure
3.

Google Chrome
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Recuperar

Figure 3: Recover password screen of RecycleBottlePeru

When the user has registered in their account, a new screen
will be opened in which the user will proceed to register the
discarded bottle, placing the barcode of the bottle and
selecting the brand of the bottle that is entering as shown in
Figure 4.
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Figure 4: Bottle Recycling Register

For each bottle recycled by the user, points will be
accumulated so that the user can exchange them by going to
the establishment of their preference. If the user wants to use
his exchange of points, he will use the Mobile Application to
see what benefits he would get for the points acquired up to
that moment.

3.2 Phase 2: Mobile Application

When the user is able to complete his data on the website, he
will have to log in with his registered account from a
smartphone (as shown in Figure 5).

. O

Figure 5: Login screen of RecycleBottlePeru

Once the user is logged in, the accumulated points will appear
and show the benefits of different brands such as:

a) Discounts at CineMark.

b) Discounts at Cineplanet.

¢) Discounts on products at PlazaVea Supermarket.

d) Discounts on products at Tottus Supermarket.
If the user decides to access the benefits, he must select the
establishment of his preference and select the offer of his
interest as shown in Figure 6.
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Figure 6: Coupon Selection Screen

When the user has selected a coupon, the details and how
many points have to be spent to get that discount will be
displayed. If the user has the required amount of points, he
will proceed to redeem them by clicking on the "Claim Now"
button, at the end of which a QR Code will appear as shown in
Figure 7.

The user will go to the selected movie theater or store and with
the QR Code generated he will be able to access the discounts
or promotions.

\ /|

Figure 7: Exchange of coupons in the mobile application
4. RESULTS AND DISCUSSION

This section shows all the results of the application and
operation of the mentioned software in the shopping centers
of North Lima, Peru.

4.1 About the Case Study

A. Results of the web system
Resulting data is presented in Table 1.
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Table 1: Results of the web system "RecyclingBottlePeru”

will get 200 points.

Day Shopping N° of Bottles Brands e) Ifauser ent_ers 15-20 recycled bottles per day, they will
Center Users earn 300 points.
CocaCola:12 f) If a user enters more than 20 bottles, he will get 300
Fanta:5 points.
PeruCola:4 . L
Mega Plaza 37 41 IncaKola:6 C. Results of the Mobile Application
Cielo:10 Resulting data is presented in Table 3.
San Luis:3
1 Otros:1 Table 3: Ranking of the mobile application "RecyclingBottlePeru"
CocaCola:15 )
Cielo'5 Rank Users Code Accumulated | Points
San Mateo:4 Points Used
Plaza Norte 39 46 Peru Cola:3
Inca Kola:12 1 Martinez54 | 1987924873 200 0
Cifrut:3 -
Otros:4 2 Luis95 1978945645 120 0
TOTAL: 76 87 Soledad445 | 1921479321 120 0
4 Isidro77 1974752111 120 0
From the above data, we have obtained the following: -
a) This recycling system was successfully applied in the Glan632 | 1917486321 80 0
?\lrg)rp:s)mg centers of North Lima (Mega Plaza and Plaza 6 Michel22 1938723645 80 0

b) We obtained the first result on day 1.

c) Inthe Mega Plaza shopping center, we managed to have
37 registered users, and they have managed to discard
41 plastic bottles.

In the Plaza Norte shopping center, we managed to have
39 registered users, and they have discarded 46 plastic
bottles.

According to the results of day 1, we reached 76 users in
which we have recycled 87 bottles each day.

d)

€)

B. Points score for Recycled Bottles
Resulting data is presented in Table 2.

Table 2: Points score obtained by bottles collected amount

Bottles collected amount Score obtained
1to3 40
4106 80
7t010 120
11to 14 200
15a20 300

From the previous Table, the following is considered:

a) If a user introduces 1 to 3 recycled bottles per day he
will get 40 points.
b) If a user introduces 4 to 6 recycled bottles per day he

will get 80 points.
c) If a user enters 7 to 10 recycled bottles per day he will
get 120 points.

d) If a user enters 11 to 14 recycled bottles per day, they
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4.2 About the Methodology

A. Advantages

Itis a fast access and user friendly program; to acquire it, it is
enough to download it since it is a free program that allows to
illustrate different prototypes or model designs for a better
visualization of the project in execution. This function allows
you to guarantee a model that meets the needs of the project in
a structured, integrated and organized way through the
exercise of dragging and dropping the different elements to
create the final set, allowing you to modify any previous
stage.

B. Disadvantages

On the other hand, while it shows a lot of benefits, some of the
disadvantages of the platform are that some of the tools and
components are not completely finished, it is also necessary to
mention that a better precision system adjustment could be
incorporated to obtain better results.

C. Comparison

There are a variety of methods to solve the situation that
afflicts the environment. Therefore, a brief comparison will be
made with an article published in a conference in Taoyuan,
Taiwan [26], which sought to create a robot that would collect
discarded products and place them in the corresponding
recycling container through machine learning.

However, it should be noted that human participation in this
study has been delegated. For this reason, it is considered that,
although it is an innovative idea, it should promote social
awareness through human participation by driving it through
different motivations, as this study does not only through
rewards but also by being available to anyone who has a
smartphone.
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5. CONCLUSION

The application of the developed web system will help to
improve the environment, reducing plastic waste and
constantly promoting recycling. In the case study we defined
the design of the web system that will serve as a model for the
control of plastic bottle waste and the maobile application that
will benefit users who recycle constantly.

The Balsamiq Mockups methodology supported us with the
development of the web and mobile design, which shows its
wide viability to design interface mockups in contexts like the
present.

It is recommended to consider in the future for the
implementation of the present artificial intelligence system to
make a faster and more interactive recycling of plastic bottles
through the motivation of users. Likewise, the possibility of
expanding the horizons of the present and including different
types of material for a greater impact is emphasized.
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