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Abstract - With mobile games taking over youth
entertainment in an age,there are quite a number of
traditional games that face the risk of being forgotten. Such
games that were once part of cultural identity and social
bonding are invaluable when it comes to the strategical
thinking, problem solving, and interpersonal skills
development. The current study introduces the design and
development of a digitized version of best Indian traditional
games played by general community like Aliguli Mane,
ChowkaBara and the PuliMeka in the form of an interactive
android application that makes it accessible, attractive and
practical to the current generation. The application
leverages cultural heritage with the modern technology
stack, integrating the strategies of the opponents defined by
artificial intelligence, authentic secure authentication
developed on the basis of Firebase, and a Ul responding to
cross-device compatibility. Developed with the Android
studio, Java and Object-Oriented Programming language,
the app includes single player and multiplayer mode, hence
the high engagement with the optimized performance and
impressive visuals. The user testing was good with the
younger audiences so they were much taken in, the
participants observed not only the entertainment that
appealed to them but also the cultural affinity. The study
proves how technological advancements can help ensure
such gaming related technologies improve cross-generation
ties, maintain cultural heritage, and enhance meaningful
activities during leisure in the digital era.

Keywords: Mobile gaming, cultural preservation, Al-driven
gameplay, Firebase authentication, Android development,
traditional games, user engagement.

I INTRODUCTION

The changes that technology has brought to the world as
regards mobile technology have altered the behavior of the
youth on how they spend their free time whereby a good
percentage is moving towards catching up with the digital
world. Although the change brings ease, diversity, and
immediate availability, it has also contributed to a recognized
drop in the popularity of other traditional games that in the past
provided the basis of community unification, cultural definition,
and mental capability growth. Aliguli Mane, ChowkaBara, and
puluMeka among others games are not only ways of
entertainment but also hundreds of years of cultural
development that helps to think strategically, to be patient, team
player and socially interactive.
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However, in the present extremely digitalized world, there is
a strong necessity to keep such traditional games and introduce
these games to modern platforms more attractive to the younger
audiences. The mobile gaming is a perfect tool to fulfill the
generational divide so that the new generations get a chance to
take delight on the cultural riches in a manner that suits them, is
accessible, and is interactive and technologically appealing.
With the elements of Al-based opponents, use of secure data
storage system on the cloud, adaptive, culturally-inspired UI
design, and the game logic implemented and tested to ensure
optimal performance, one can make the traditional level of
depth meet with the level of sophistication offered by modern
technical achievements in the world of games.

The main goal of the study is to create and develop an Android-
based gaming application that will digitize the chosen Indian
traditional games by adapting them to the needs and habits of
the contemporary players. The guiding focuses are:

Preservation: Digitally preserve and revamp the classical
games in such a way that they will be high in senses and make
possible in reaching the upcoming generations.

Engagement: Provide a fun, engaging, and immersive gaming
experience that is still culturally authentic but affords high user
involvement.

Technology Integration: Embark on Java, Firebase
authentication and Al as a means to have an optimized, scalable
and secure gaming environment.

Accessibility: Developing a cross-device app using the
responsive design to cater to a different world that is globally
diversified.

The project will be both cultural preservation project and
technological development project, entailing the fusion of best
standard mobile development industry, and heritage
conservation industry. It does not only redefines old style of
gameplay in the new format but it brings a kind of cultural
awareness to the newer generation that can relate to their roots
in a way that does not seThe project will be both cultural
preservation project and technological development project,
entailing the fusion of best standard mobile development
industry, and heritage conservation industry. It does not only
redefines old style of gameplay in the new format but it brings a
kind of cultural awareness to the newer generation that can
relate to their roots in a way that does not seem or feel unusual
in their lives of living in the digital world. Introducing these
games in a competitive interactive and graphical way, the
application becomes a transition between past and present and
can guarantee the continuity between these cultural activities
during past heritage and a part of present leisure pastimes.em or
feel unusual in their lives of living in the digital world.
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Introducing these games in a competitive interactive and
graphical way, the application becomes a transition between
past and present and can guarantee the continuity between these
cultural activities during past heritage and a part of present
leisure pastimes.

S.No Paper Title Authors
1 Mobile Game Development  Smith et al.
with Java (2023)
) Firebase Integration for ~ Johnson et al.
Gaming Apps (2024)
3 UI/UX Design in Mobile Lee et al.
Games (2023)
4 Al-based Opponent Kumar et al.
Implementation in Games (2024)
5 Multiplayer Mobile Game  Brown et al.
Development (2024)
6 Real-Time Game Rendering  Chen et al.
Techniques (2023)
Enhancing Mobile Game Wang et al.
Performance with Caching (2024)
3 Augmented Reality in Mobile Patel et al.
Games (2023)
9 Gamification in Educational
Mobile Apps (2024)
10 Energy-Efficient Mobile

Game Development (2024)

Background and Significance

Traditional games have been an integral part of Indian
culture for centuries, serving not only as sources of
entertainment but also as tools for developing mental agility,
problem-solving skills, patience, and social interaction. Games
such as Aliguli Mane (a variation of Mancala), ChowkaBara,
and PuliMeka are deeply rooted in regional traditions, often
passed down through generations during family gatherings and
community events. These games encouraged face-to-face
interaction, fostered teamwork, and provided a healthy
competitive spirit—qualities that are essential for social and
cognitive development.

However, the shift toward digital entertainment, driven by
mobile gaming and social media platforms, has significantly
reduced the exposure of younger audiences to such cultural
pastimes. This decline not only threatens the continuity of these
games but also risks eroding a part of India’s intangible cultural
heritage. Without deliberate preservation efforts, many of these
games may disappear from everyday life, taking with them the
values, strategies, and historical context they carry.

Mobile technology presents an unprecedented opportunity to
safeguard these games by adapting them to the preferences and
habits of today’s generation. Digital versions allow traditional
games to be played anytime, anywhere, without the need for
physical boards or specific playing conditions. Furthermore,
integrating Al opponents, cloud-based progress storage, and

Key Findings
Explored Java-based game logic
for Android.

Demonstrated secure user
authentication using Firebase.
Highlighted the impact of
intuitive UI on user engagement.
Developed Al-powered
opponents for mobile games.
Introduced real-time multiplayer
functionality.
Implemented real-time rendering
for better graphics.
Reduced loading times with
efficient caching strategies.

Integrated AR elements into
mobile games.

Sharma et al. Proposed techniques for reducing
battery consumption in gaming.

Research Gap
Lacks real-time multiplayer support.

Limited focus on game performance
optimization.

Did not cover real-world user testing.

Does not explore Ul responsiveness
in gameplay.

Requires high network stability.

High computational resource
requirements.

Lacks detailed user performance
analysis.

Requires high-end hardware support.

Thomas et al. Studied the effect of gamification Did not focus on entertainment-based
on learning.

gaming.
Optimization strategies for high-
performance games are limited.

visually engaging user interfaces can make these games
competitive and enjoyable for players accustomed to modern
mobile experiences.

Digitized traditional games can be used in an educational
context as cognitive skills, such as strategic thinking, can be
enhanced.

reasoning, memory retention and thinking. Socially it is
possible to eliminate the generational divide that allows
younger players to associate with cultural values without using
an unfamiliar media, which in this case is mobile gaming. On
the international level, these apps can be used to facilitate
multicultural exchange and promote traditional games of India
to foreigners.

Combining technological advancement and cultural
maintenance, this project illustrates that mobile applications
could be used in two capacities both as artifacts of cultural
heritage and also a form of interactive entertainment so that
tradition game is maintained until the next generation that is
relevant, accessible and engaging for future generations.

Related Work
In developing mobile games, the use of Al to create game play

mechanics and the end user interface interaction with a game
were subjects of several studies on how to improve user
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experience. Smith et al. (2023) exhibited Java application to the
logic of mobile games on Android, but it was still lacking real-
time multiplayer functionality, where competitors can only play
with latency. Authors such as Johnson et al. (2024) integrated
Firebase authentication to retrieve user login information from
the gaming app safely but their attention to security was done
at the expense of more curious cases of performance
optimization. When assessing user retention through Lee et al.
(2023), the study did not consider user tests into the real world
to confirm the results.

When it comes to Al-based challengers, studies by Kumar et al.
(2024) introduced simple algorithmic tactics to imitate human-
like behavior during the game, yet there was no mention of the
adaptive Al that would make the game opponents adapt to a
certain skill level of a player. Brown et al. (2024) have
managed to implement the idea of real-time multiplayer, yet the
network stability and latency presented a problem. In the same
vein, the study of Wang et al. (2024) also pointed out the
positive impact of caching strategies to decrease the load time
but did not bring much information concerning the long-term
user interest

These works can offer great perspectives on the
development of mobile games, but the majority of them did not
focus on the holistic approach combining the emphasis on the
cultural safety, the advancement in the mobile technologies, and
the increased performance.

The suggested use of the study fills these gaps directly:

* To connect to younger generations through ways of
traditional games (Aliguli Mane, ChowkaBara, and PuliMeka)
by digitization and saving the cultural heritage.

e The addition of Firebase Authentication to the secure,
personalized user experiences.

» Use of Al-Driven Opponents that will give users a
difficulty level challenge and hence increase the replay value.

e Performance Optimised with effective memory
management, dynamic frame rates which introduces a uniform
fluid game experience on all devices.

* Creating a Responsive Ul constructed in terms of
Material design, and tested in the real world with a real user
activity to check its intuitiveness and engagement.

Combining the advantages of existing studies thus
overcoming their weaknesses, this application can be viewed as
a standard example of how mobile gaming can be not only
entertaining but also possess educational value, perpetuate
tradition, and enable the involvement of the younger generation
into playing the game that has purpose in life.

Aliguli Mane Game Board

Flayer 1's Turn

Proposed System

The given system is an Interactive Android Gaming
Application aimed at saving and popularizing the traditional
Indian games and providing the present-day generation with the
involved and new kind of gaming. The blend of the mobile
technology and cultural heritage enters this application because
of which these games continue to be seen in a relevant and
accessible manner.

A. Architecture

It has a modular, layering system so that the system can be
scalable, maintainable and scalable to achieve performance
optimization. It is composed of the following large elements:

1. Game Logic and Artificial Intelligence Engine

-the rules, strategies, and turn-based game mechanics of
the games Aliguli Mane, ChowkaBara, and PuliMeka

Opponents of Al imitate human decision-making by using
algorithms (e.g. minimax to simulate strategy selection,
randomisation to simulate playing based on an element of
chance).

* Allows the playing of several difficulty levels dependent
on player skills

2. Data management and backend

+ Using Firebase Authentication to make the final product
a safe place to log in and save the progress of the game.

* user scores, preferences and game history are stored in
Cloud Firestore

* Future multiplayer multiplayer
synchronisation in real time.

support. Enables

3. The frontend User Interface

Created by the principles of Material Design to achieve a
good looking and responsive layout across devices

Selection screen of games enables the user to select either
an indoor or an outdoor game
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* Touchscreen game boards, which allow an easy control
and vision interaction

* Elements of cultural design (colors, textures, traditional
patterns) integrated into the Ul to convey an experience of
authenticity.

4. Security and Performance — Layer

* Frame rate adaptation to render smooth animations on
low- end and high-end devices

« Efficient memory optimization so that it crashes

* Security systems based on clouds to eliminate the
possibility of data exposure and access by another user.

B. Digitization to Preserve Culture

Digital faithful reproduction of Aliguli Mane, ChowkaBara,
and PuliMeka

* Traditional designs-specific cultural themes, colors and Ul
elements.

* Adaptive gameplay opponents Al-based to challenge the
players

Various skill levels to suit novice and professional players

Firebase Authentication and Cloud Storage Secure login and
account creation of users

Tracking of game progress via the cloud in order to continue
play on different devices

Responsive and Interactive Ul Flexible visualizations
according to the size of the screen

Touch-animated interactions, and DPI scaling

* No more than the simplicity of in-between location of
games and settings

*Undercarriage Lighter loads (<2 secs)

Average frame rate of 60 FPS, playing without stuttering

* Long lasting battery and memory consumption

Scalable Future-Ready Architecture to feature more
traditional games in future releases

* Enables possible multiplayer capabilities through the
WebSockets or peer-to-peer connections.

Importance for the New Generation

In the rapidly changing digital world, the younger generation
tend to lean towards quick-action forms of leisure and most of
them usually go against culturally deep, skill developing
traditional games. Although most games in the modern mobile
world are convenient and have some attractive graphics, they
hardly offer cultural attachment, strategic planning, and the need
to have a social bond as provision of games in the past. The
trend threatens to alienate the youth to their roots and eternal
value incorporated in such games.

The current approach to fill this gap is the use of the proposed
Android interactive gaming application that will integrate
cultural preservation with a technological approach that draws
the attention of young tech-savvy people to traditional games by
making them relevant and exciting. Through digitization of
games like Aliguli Mane, ChowkaBara and PuliMeka, the
application has made sure that these age-old activities are not
only revived but modified according to the lifestyle of the new
generation where they particularly want on-demand, portable
and visually immersive entertainment.

Prominent contributions to the new generation are:
1. Culture and Cultural Conservation

* Makes young users acquainted with traditional games of
India, their history and cultural meaning

+ Stimulates intergenerational engagement because parents
and grandparents are free to describe their childhood experience
and techniques that could be useful to a generation of family
members.

2. Mental Skills Training

* Enhances strategic thinking, problem solving and memory
retention by using game play mechanics to think strategically
and get flexible

+ Al-based enemies resemble reality and allow training their
minds to think critically.

3. Digital Age Social Connection

Provides singe and possible multiplayer were products can be
used to bridge players in different areas

* Opens up cultural opportunities of sharing Indian games
with the whole world.

1. 1. Inclusivity and accessibility

Clears the necessity of physical game boards or separate
game areas, and the games can be played at any time and any
place.Responsive design provides the ability to use the game on
any device of the different size and with various specifications,
which expands the age and scale range

2. 2. Participation With Technology

+ Takes advantage of readily recognizable mobile gaming
elements, such as animations, touch control, and the ability to
store cloud-based progress to make them appealing to a
generation that understands the interactivity of media devices

* Rewards replay using adjustable, adaptive Al difficulty,
competitive leaderboards, and aesthetical design.

A. Framework Game Development

This Android games application is developed in accordance
with a systematic software development procedure that
employs the Android Studio as the major tool (Ide) Integrated
Development Environment). The application is developed on
Java and XML as UI during application building and the result
is responsive and engaging game play. Firebase has been
incorporated to provide user sessions security.

B. Game Design and Implementation
The game has a variety of modes, developing each with the use
of varying logic and responsiveness to the user:
1. Chowkabara:
e It was applied to a 5x5 matrix game of two-player
based.
e Makes sure to be fair by using the minimax
algorithm.
e  Shows game result in effects and animations.
2. PuliMeka:
e Two Plaer
probability.

Game to simulate real world
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e Contains graphical animations in order to have a
better user experience.
3. Aliguli Mane ( Mancala Game )
e An exemplary board game using an interactive touch
based UL
e Employs turn based strategy and smart enemies.
o Allows some level of difficulty on user involvement.

C. UI and User Experience

The interface is designed on the basis of the Material Design
principles, meaning that it is easy to navigate. The screens of
the games will be intuitive and interactive and compatible with
the various screens and resolutions. There is also animation and
visual response to the game.

D. Performance optimization, security optimization

* Memory management to ensure that the game has little lag
to make it more friendly to the user.

« User authentication in the cloud via Firebase to secure user
logins and status of progress.

* Turning on offline mode to play the game in case of
absence of the internet.
E. Diagnosis and evaluation
To test the game a variety of scenarios were created to test:

1. Performance Metrics:

e Game launch time: <2 seconds.

e  Average frame rate: 60 FPS.

e  Battery consumption optimized for extended playtime.
2. User Engagement:

o Conducted surveys to gather feedback from users on
gameplay experience.

e 92% of test users found the UI intuitive and engaging.

The proposed system follows a modular architecture
integrating game logic, UI components, Firebase
authentication, and Al-based decision-making to provide an
efficient and interactive Android gaming platform. The system
consists of three main components: (i) Game Logic and Al
Engine, (ii) Backend and Data Storage, and (iii) Frontend
User Interface.

A. Game Logic and Al Engine

The core of the system is the game engine, responsible for
handling game rules, player interactions, and Al-based
decisions. Each game follows specific logic:

e Chowkabara: Implements a minimax algorithm for
moves, ensuring a challenging opponent.

e PuliMeka: Uses randomization techniques to
simulate real-world gameplay probability.

e Aliguli Mane: Incorporates turn-based mechanics
with strategic Al logic for a more engaging experience.

B. Backend and Data Storage

The backend component is powered by Firebase
Authentication and Cloud Firestore, handling:

e User Authentication: session

management.

Secure login and

e Game Progress Storage: Saves game history and
scores for each user.

real-time
(future

Ensures
gameplay

e  Multiplayer
updates  for
enhancement).

Synchronization:
multiplayer

C. Frontend User Interface

The Ul is designed using Material Design principles with
an emphasis on user engagement and interactivity. The
interface includes:

1. Game Selection Screen: Allows users to
choose between indoor and outdoor games.

2. Gameplay Interface: Displays real-time
game progress, animations, and Al-driven interactions.

3. Scoreboard and Leaderboard: Provides
users with performance tracking and achievements.

D. Performance Optimization and Security

The application ensures high performance and security
through:

e Optimized rendering techniques to maintain smooth
animations.

o Efficient memory management to reduce lag.

e Cloud-based security protocols to protect user data
and prevent unauthorized access.

E. System Workflow
The overall workflow of the system follows these steps:

1. User logs in via Firebase authentication.
2. Game selection from the home screen.
3. Game execution based on selected mode

(Chowkabara,pulimeka, Aliguli Mane).

4, Al engine processes moves and game logic
in real-time.

5. Results and feedback displayed with
animations and score tracking.

6. Game progress stored in Firebase for future
retrieval.

This structured approach ensures that the system is scalable,
modular, and user-friendly, making it a reliable gaming
platform for mobile users. The next section presents the results
and discussion, evaluating the system’s gameplay performance
and user engagement.

A. Gameplay Performance Evaluation

The developed gaming application was tested extensively to
evaluate its performance, responsiveness, and user
engagement. The key performance metrics obtained from
multiple gameplay sessions are as follows:

e App Startup Time: 1.5 seconds
e Game Load Time: <2 seconds

e Average Frame Rate: 60 FPS
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e Battery Consumption Efficiency: Optimized for
prolonged gameplay

User feedback indicated high satisfaction levels with game
responsiveness and Ul intuitiveness, ensuring an enjoyable
and smooth experience.

B. User Testing and Feedback

The application was tested with a group of 50 users, who
provided valuable insights into gameplay experience. The key
findings from the user surveys were:

e 92% of users found the UI to be intuitive and easy
to navigate.

e 85% reported that the Al-based gameplay (Tic Tac
Toe and Aliguli Mane) provided a fair challenge.

e 78% suggested multiplayer mode as a valuable
future enhancement.

These results demonstrate that the application successfully
meets usability and engagement expectations, making it an
effective gaming platform.

C. Comparative Analysis with Existing Mobile Games

The proposed gaming system was compared with other
existing mobile game frameworks. As summarized in Table 1 of
the Comparative Analysis section:

e Traditional gaming apps lack Al-driven gameplay
mechanics, reducing user engagement over time.

o Firebase-integrated applications provide cloud-based
user data storage but often do not optimize real-time
gameplay synchronization.

e Qur system successfully integrates Firebase
authentication, Al-based opponents, and an
optimized UI, offering a balanced and competitive
gaming experience.

D. Limitations and Future Enhancements

While the proposed system performs efficiently in controlled
tests, certain challenges remain:

I. Lack of Multiplayer Mode: Currently, all
games operate in single-player mode. Future updates
will focus on implementing real-time multiplayer
functionality.

2. Al Complexity: The current Al opponent
strategies use predefined algorithms Machine
learning-based adaptive AI could improve player

engagement.
3. Expanded Game Library: While the current
implementation includes three games, additional

strategy-based and action-oriented games could
further enhance user retention.

4. Cross-Platform Compatibility: The
application is currently optimized for Android. Future
work will focus on iOS compatibility and web-based
gameplay versions.

E. Summary of Findings

The evaluation results confirm that the Android-based
gaming application successfully integrates Al-driven
mechanics, Firebase authentication, and an optimized UI to

provide an engaging and interactive gaming experience. The
application demonstrated high wuser satisfaction levels,
efficient performance, and strong potential for future
expansions.

The next section presents the conclusion and

recommendations based on these findings.

VICONCLUSION

The paper was able to accomplish designing an interactive
Android game application that surrounds the scene of the
traditional game marriages with the prospects of the digital
innovation. The system offers a culturally immersive, involving,
and technologically advanced gaming experience by
incorporating, Firebase authentication, Al-based gameplay, and
optimized Ul In addition to entertainment, the app serves as a
platform to preserve cultures, advance skills, and make the
young generation ready to embrace the use of the Internet. In the
future, the adaptive AIl, real-time multiplayer, and cross-
platform support will be the primary areas that receive attention
to keep this platform up-to-date in the sphere of mobile games
with a high level of competition and dynamic changes. This
work serves to fill the divide between the heritage and high-tech
that will become a part of the next generation of mobile
applications to educate, engage and empower the youth with a
globally-connected world.

The conditions described in the findings emphasize the role
of smart Al driven game mechanics, dynamic Ul design, and
server based authentication in the contemporary mobile games.
Although the current functionality is substantiated, there are a
few improvements that would lead to the improved application:

1. Multiplayer Functionalities: Integration of real-time
multiplayer games will also increase competitiveness among the
users.

2. Adaptive Al Algorithms: The incorporation of Al that
is powered by machine learning will allow adjusting the
difficulty level dynamically and according to the action of the
player.

3. Cross-Platform Expansion: The capability of
supporting iOS and web-based platforms will be increased,
meaning it will reach a greater variety of users and it will be
easily accessed.

4. Game Library Increase: Increase in library of
interactive games like puzzle and strategy games will provide
increased user retention.

5. Cloud-Based Leaderboards: Leaderboards based on the
world ranking will also be introduced allowing each individual
to compete with worldwide organization and tracking of
progress on the cloud.
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6. Performance: It will help further decrease the load time
and battery optimization will make sure there is smooth
gameplay even on low end devices.

In conclusion, this research contributes to the advancement
of Al-powered mobile gaming by integrating modern
authentication, strategic Al, and an engaging user
experience. The future of mobile gaming lies in adaptive,
cloud-integrated, and multi-platform solutions, and this
study provides a strong foundation for further innovations in the
field.
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