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Abstract

The article highlights a mobile application that combines augmented reality and geolocation to
preserve the Chatino culture in Santa Cruz Zenzontepec, Oaxaca. The application offers virtual
reconstructions of historical events, audios and writings in Chatino and Spanish, connecting the
user with the past and revitalizing culture. Its objective is to show the tourist places of the
municipality, guiding visitors with geolocation. Developed with various technological tools and
an agile methodology, it seeks to provide an immersive experience that not only preserves the
Chatino culture, but also invites you to explore tourist places. In summary, this application
represents a valuable tool to counteract the loss of cultural identity, offering an educational and
exciting experience that connects the user with the history and beauty of Santa Cruz Zenzontepe..

Mobile application, Chatino culture, Augmented
reality

Resumen

El articulo destaca una aplicacion movil que combina realidad aumentada y geolocalizacion para
preservar la cultura Chatina en el municipio de Santa Cruz Zenzontepec, Oaxaca. La aplicacion
ofrece reconstrucciones virtuales de eventos histéricos, audios y escrituras en Chatino y Espafiol,
conectando al usuario con el pasado y revitalizando la cultura. Su objetivo es mostrar los lugares
turisticos del municipio guiando a los visitantes con geolocalizacion. Desarrollada con diversas
herramientas tecnoldgicas y una metodologia agil, busca proporcionar una experiencia inmersiva
que no solo preserve la cultura chatina, sino también invite a explorar los lugares turisticos. En
resumen, esta aplicacion representa una valiosa herramienta para contrarrestar la pérdida de
identidad cultural, ofreciendo una experiencia educativa y emocionante que conecta al usuario
con la historia y la belleza de Santa Cruz Zenzontepec.

Santa Cruz Zenzontepec

Aplicacion  movil, Cultura chatina, Realidad
aumentada
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Introduction

Today, mobile application development has
reached an  unprecedented level  of
sophistication, thanks to the incorporation of
technological advances and innovative tools.
This process has been influenced by agile
methodologies such as Extreme Programming
(XP), which have revolutionised the way digital
products are built and delivered. In this context,
phases 3, 4 and 5 of the XP methodology are
highlighted, which focus on pair programming,
continuous integration and testing, respectively.
It is important to mention that this study is
developed in the framework of the journal
‘100Cia Tec’, with the title "Web page of tourist
attractions, history, culture and traditions of
Acatlan de Osorio, Puebla, with location in
google maps using augmented reality. Journal
Computational Simulation, 1-5". (ROJAS-
NANDO, J. C.-R.-C.-S. (2022)), in which the
initial elements of the XP methodology have
been addressed.

In phases 1 and 2, planning and design
respectively, contained in this source of
dissemination, where fundamental aspects of
project planning and the definition of user
requirements were explored, thus laying the
foundations for subsequent development.

The analysis focuses on the intermediate
and advanced phases of XP, where the
implementation of collaborative practices and
development techniques that enhance the quality
and efficiency of the final product is explored in
depth. Through these phases, the aim is to
maximise the value delivered to project
stakeholders and to adapt in an agile manner to
emerging changes and requirements.

In this study, the practical implications of
the coding, testing and release phases of the XP
methodology in the context of mobile
application development will be explored,
drawing on lessons learned from the previous
stages of the ‘100 Cia Tec’ magazine.
Challenges, best practices and strategies to
ensure the successful implementation of these
phases will be analysed, with the aim of
delivering a high quality project that meets user
needs and expectations in a constantly evolving
technological environment.
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Development of headings and subheadings of the
article with subsequent numbers

For the development of the mobile application,
the Extreme Programming Methodology (XP) is
used, which was described by Kent Beck in his
book ‘Extreme Programming Explained:
Embrace Change’, published in 1999 (Kent
Beck, 1999).

This methodology is considered suitable
for the project, as it focuses on speed and
simplicity through short development cycles.

“Extreme programming is an agile project
management methodology that focuses on
speed and simplicity with short development

cycles and less documentation.”
(asana,2022)
Planificacién

Disefio

Codificacion
Prueba
Lanzamierto
Figure 1

Outline of the XP-extreme programming methodology
Source: (Raeburn, 2022)

In this second stage, three important
development cycles take place: Coding, Testing
and Release.

Coding phase

The coding phase was a crucial step in the
development of the mobile application, where
previous concepts and designs were translated
into a functional and robust product. Databases
were also used, as Elisa Sanchez Godinez
mentions.
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‘Information systems represent a tool that
supports decision making in any organisation,
for this reason it is necessary to ensure its
content and pay attention to the controls that
are  established to generate quality
information’, (Godinez, E. S., & Segura, L. Z.,
2011).

The use of technologies such as Java
programming language and SQL ite as a database
management system to store the information in
the information system, combined with software
development practices, made it possible to
achieve the established objectives and provide
an optimal solution for the objectives of the
project.

Figure 2
Login

In Figure 2, the main template of the login form
is elaborated, together with its corresponding
interface.

Nombre del lugar Turistico
Desipet

Figure 3
Result interface

In the following Figure 3, the data of a
tourist site is visualised as the end user will see
it when accessing the application.
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Figure 4
Customer module

In Figure 4, the different modules are
displayed where the user can view four main sets
of information, each organised according to the
corresponding category.

Figure 5

Administrator Module

In Figure 5, the administrator module is
presented, where you will be able to add various
categories and relevant information about the
tourist attractions and customs of the region,
including images, names, descriptions and
locations. This data will be displayed as a result
in the interface illustrated in Figure 3, which is
the interface used to visualise the information.
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Figure 6

Adding records

Figure 6 shows how the interface was
created for the administrator to make records of
the different categories with their respective
information. It was designed in an intuitive way
for the user to use it easily.

Testing phase

The testing phase was essential to ensure the
quality and performance of the mobile
application by conducting extensive tests at all
stages of development. This allowed for the
detection and correction of possible bugs before
the launch to the public, thus ensuring an optimal
and satisfactory user experience. Testing was
performed on the mobile device, as shown
below:

Figure 7

AR testing of the bule

Figure 7 shows the tests carried out on
the bule with augmented reality. As well as in the
following images, the corresponding tests are
carried out, as shown below: in Illustration 8 the
wooden cup, Hlustration 9 the chichihuite, and in
Illustration 10 the flag.
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Figure 8
Wooden cup AR

Figure 9
Chichihuite with RA

Figure 10
Flag with AR
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In these figures involving augmented
reality, a description is provided in both English
and Chatino. In addition, an audio is included in
both languages so that those interested in
knowing the writing and pronunciation can learn
about the culture present in the town of Santa
Cruz Zenzontepec.

135 2 SN AR

Inicio de Sesién

INGRESE A SU CUENTA

REGISTARSE

1
—
ACEETD

Figure 11
Login

Figure 11 shows the login form for the
administrator to log in using a username and
password. If you do not have an account, you can
easily register, as shown in Figure 12. In
addition, the option to retrieve your password in
case you forget it is provided.

Registro de Usuarios

Figure 12
User registration
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Santa Cruz Zenzontepec

Figure 13
Main screen

Figure 13 shows the final result of how
the relevant information about a product in a
specific category is displayed. The same layout
will be followed for the other categories, thus
ensuring a uniform and consistent presentation
of information throughout the application.

<

Taza

Figure 14
Register detail

Figure 14 shows the home screen, where
the main categories that the user will be able to
visualise are presented.
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107 &9

INFORMACION

Parroquia de Santa Cruz
Zenzontepec

Figure 15
Information

Figure 15 shows a section dedicated to
providing information about the community and
how to use the application with augmented
reality and the available bookmarks.

Launch phase

In the final launch phase of the project, it is
essential to highlight several key aspects of the
successful completion of the mobile application,
which involved careful planning and execution
of various activities to ensure a successful
launch and a positive user experience.

‘Given the trend towards the use of
technologies that enable greater user
interaction and immersion with computer
systems and mobile applications, augmented
reality 2 technology is increasingly present in
popular systems in various application
domains.” (Gabriel, 2020)

Conclusions

In conclusion, the development of the mobile
application with augmented reality and
geolocation to promote the tourist attractions of
Santa Cruz Zenzontepec, Sola de Vega, Oaxaca,
has been a resounding success. This project,
executed under the XP methodology, focused
especially on phases 3, 4 and 5, which played
critical roles in its implementation and launch.
During the detailed programming phase (phase
3), meticulous work was done on the coding of
the planned modules, ensuring functionalities
such as the visualisation of tourist information,
the integration of augmented reality and the
interaction with the database.
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Testing during the testing phase (phase
4) ensured the functionality and accuracy of the
application, including specific testing of the
audio and information displayed, to guarantee a
smooth experience for users.

In the launch process (phase 5),
complementary information was added to
further enrich the user experience, including
additional content on tourist attractions and
relevant historical data.

These combined phases ensure a high
quality final product that not only promotes local
tourism, but also contributes to the cultural
preservation of the region. The application
represents an advanced technological tool that
boosts tourism and local economic development,
marking a significant milestone in the promotion
of cultural heritage and local identity.
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