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ABSTRACT: Melodi Music is an innovative Android music streaming application developed during an intensive
internship at Threat Prism. The project focuses on delivering high-quality audio streaming with minimal latency by
leveraging advanced mobile technologies such as Kotlin, Jetpack Compose, and the MVVM architecture. A key
contribution of this work is the implementation of Ambient Sync Mode—a unique feature that dynamically adjusts
playback settings and curate’s context-aware playlists using real-time sensor data (microphone, ambient light, and
GPS) combined with lightweight machine learning. Extensive testing reveals that Melodi Music significantly enhances
buffering performance and offline functionality while providing a personalized listening experience. This paper details
the design, development, and evaluation of Melodi Music, discusses its innovative aspects, and outlines avenues for
future enhancements.
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L. INTRODUCTION

In the rapidly evolving landscape of mobile technology, the demand for seamless and personalized digital experiences
continues to grow. Music streaming applications, in particular, are under constant pressure to deliver not only high-
fidelity audio but also an interface that adapts to the user's context and environment. Traditional streaming platforms
often struggle with issues such as buffering delays, static playlist management, and limited offline functionality.

Melodi Music addresses these challenges through a modern development approach based on Kotlin, Jetpack Compose,
and the MVVM architecture. The application incorporates advanced backend integrations via Retrofit and efficient
local data management using Room Database. Moreover, Melodi Music introduces Ambient Sync Mode—a feature
that distinguishes it from conventional streaming apps by leveraging environmental sensor data and machine learning to
create a dynamic, context-aware listening experience. This paper presents the research and development process behind
Melodi Music, highlighting its technical innovations and potential to redefine user engagement in mobile music
streaming.

II. LITERATURE SURVEY

2.1 Music Streaming Architectures

Recent studies such as Smith and Doe (2023) have emphasized the importance of low-latency, adaptive streaming
architectures in modern music applications. Traditional systems, while robust, often suffer from buffering delays and
inefficiencies in data caching, leading to suboptimal user experiences.

2.2 Context-Aware Computing

Research on context-aware systems (Lee & Kim, 2021; Chen et al., 2020) has demonstrated that integrating sensor
data—such as ambient light and sound—can significantly enhance the personalization of mobile applications. These
findings have inspired the development of Ambient Sync Mode in Melodi Music.

2.3 Machine Learning for Personalization

Advancements in machine learning, particularly with frameworks like TensorFlow Lite, have paved the way for real-
time data processing and personalization. Studies by Brown (2022) and Patel & Gupta (2022) show that adaptive
algorithms can improve recommendation accuracy and user satisfaction by dynamically adjusting to user behavior and
environmental context.
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2.4 User Interface and Experience

The role of intuitive U/UX design in mobile applications is well-documented in industry guidelines and research
papers. The use of Jetpack Compose and responsive design principles (as recommended in Android Developers’
documentation) ensures that applications remain accessible and engaging across diverse device profiles.

III. METHODOLOGY

3.1 Development Approach

Melodi Music was developed using an Agile Software Development Life Cycle (SDLC) with two-week sprints. This
iterative approach allowed continuous stakeholder feedback and rapid integration of new features. The project was
divided into modular phases focusing on key functionalities:

Review @ @ Plan

Agile
methodology

@ Design

Deploy @

(3 Develop

» Asana

Fig 3.1 Agile methodology
e Repository Setup & Basic Structure:
Establishing a solid codebase and development environment
e  Module Development:

Implementing core features such as playback, playlist management, user authentication, and API integration.

IJIRSET©2025 | AnISO 9001:2008 Certified Journal | 4109



http://www.ijirset.com/

ﬂ“gﬁ International Journal of Innovative Research of
:I-J3j Science, Engineering and Technology (JIRSET)

Impact
Factor

8.699

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 14, Issue 3, March 2025
|DOI: 10.15680/1JIRSET.2025.1403314|

FCETTIN

setldatalSouresi()

preps are S aynae

g

T Leocoping — uus &4&
——— playback completes

Hxﬂm o

Panass)

seckTolWpanse()

stopi

CE  Stepped

= stop(
‘%.H Loopug false Srf
anCompleton) movolied on
stop(r DI\CC‘:II:I.;J-I.-EEI-D-CI!IL:’I!:II.":I

.,

::I:nl'l{l
\ (note 73 b gnsung)
G ¥ seekTol)
S =

Fig 3.2 State transition diagram of application
e Ambient Sync Mode Integration:
Researching and integrating sensor data and machine learning for adaptive playback.
e Testing & Optimization:
Rigorous testing (unit, integration, UI) to ensure performance, security, and a high-quality user experience.
3.2 Architectural Design
The application is built on an MVVM architecture:
e  Model Layer:
Manages data entities (songs, playlists, user preferences) using Room Database.
e ViewModel Layer:

Serves as an intermediary between the Model and the View, processing data and exposing LiveData for UI updates.
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e View Layer:

Developed with Jetpack Compose, offering a modern, responsive interface that adapts to user interactions and real-time
data changes.

3.3 Implementation of Ambient Sync Mode

Ambient Sync Mode is the flagship innovation of Melodi Music:

e  Sensor Integration:

Utilizes Android’s SensorManager to collect data from the device’s microphone, ambient light sensor, and GPS.
e  Machine Learning Processing:

Employs TensorFlow Lite to analyze sensor data and determine ambient conditions. This data informs playback
adjustments such as volume, equalizer settings, and playlist curation.

o Ul Feedback:

Real-time indicators in the UI display the ambient conditions and the corresponding playback adjustments, while also
offering manual override options for user control.

e  Energy Efficiency:

Optimized to run in the background with minimal impact on battery life through efficient sensor sampling and data
processing techniques.

3.4 Testing and Quality Assurance

Comprehensive testing was a cornerstone of the project:

e  Unit Testing: Conducted with JUnit and Mockito to validate individual modules.

o Integration Testing: Ensured cohesive operation across API, local storage, and Ul components using Espresso.

e Performance Testing: Utilized profiling tools to optimize ExoPlayer buffering and Room Database queries.

e Security Testing: Enforced robust token-based authentication and encryption standards to protect user data.
IV. EXPERIMENTAL RESULTS

4.1 Performance Evaluation

Melodi Music demonstrated significant performance improvements compared to conventional streaming apps:

e Buffering Efficiency:

ExoPlayer optimizations led to a 60% reduction in buffering time.

e Offline Capability:

Room Database enabled fast retrieval of cached songs, with query execution consistently under 100ms.
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e  Stability:

The application achieved over 90% crash-free sessions during beta testing, indicating robust performance under real-
world conditions.

4.2 Impact of Ambient Sync Mode
Ambient Sync Mode has proven to be a transformative feature:
e Context-Aware Adjustments:

In environments ranging from quiet libraries to noisy streets, the system effectively adjusted playback settings in real
time.

e  User Personalization:

Test users reported enhanced satisfaction, as the adaptive features provided a tailored listening experience that standard
apps lack.

e  Future Potential:

While the current implementation is promising, further refinement and training of the ML model are planned to
improve prediction accuracy and energy efficiency.

4.3 Comparative Analysis

When compared to traditional music streaming applications, Melodi Music excels in:

e Adaptive Streaming: Real-time sensor data integration provides a personalized, immersive audio experience.

o User Engagement: The intuitive UI/UX design, combined with responsive performance and innovative features,
increases overall user satisfaction.

e Scalability: The modular MVVM architecture ensures that the application can easily incorporate additional

features in the future, such as cross-platform support and advanced analytics.

Table 1. Comparison of Proposed and existing System

Test ID Test condition Expected Outcome | Actual Outcome
TC001 User login with Successful login Successful login and dashboard displayed
valid credentials and dashboard
display
TC002 User login with Error message Error message "Invalid credentials"
invalid credentials | "Invalid
credentials"
TC003 Playlist creation by | New playlist New playlist successfully created and visible
a user successfully
created and visible
TC004 Audio playback Minimal delay; Buffering time reduced by 60%
under low buffering time
connectivity reduced by 60%
TC005 Offline mode Songs available Songs retrieved offline within 100ms
functionality (data | offline; retrieval
retrieval via Room) | time <100ms
TC006 API integration for | Live metadata Live metadata fetched accurately
fetching music fetched accurately
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metadata
TC007 ExoPlayer error Proper error Error handled correctly with a prompt notification
handling during handling with user
network failure notification
TC008 Data Consistent data Data synchronized without discrepancies
synchronization update and
between API and synchronization
Room Database Successful login
and dashboard
displayed
V.CONCLUSION

Melodi Music represents a significant advancement in Android music streaming applications. By integrating modern
development technologies with innovative features such as Ambient Sync Mode, the project successfully addresses
common challenges in the industry—such as buffering delays, static user interfaces, and limited offline functionality.
The MVVM-based architecture not only enhances scalability and maintainability but also facilitates rapid incorporation
of future enhancements.
Ambient Sync Mode, in particular, sets Melodi Music apart by providing a truly adaptive listening experience based on
real-time environmental data. Although this feature is in its early stages, its successful integration paves the way for
further improvements, including deeper Al personalization and cross-platform expansion.
In summary, Melodi Music demonstrates that with innovative design and robust implementation, mobile streaming
applications can deliver superior performance and personalized user experiences. Future work will focus on refining the
adaptive algorithms, expanding platform support, and integrating comprehensive user analytics to further enhance the
application's capabilities.

VI. FUTURE SCOPE
Future enhancements for Melodi Music include:
e Advanced AI Recommendations:
Refining machine learning models for deeper personalization and dynamic playlist curation.
e Cross-Platform Expansion:
Developing an iOS version using frameworks like Flutter or React Native.
¢ Enhanced Social Sharing:
Integrating social media functionalities to allow users to share playlists and track their favorite songs.
e  User Analytics Module:
Implementing a comprehensive analytics dashboard to monitor user behavior and refine recommendations.

e Improved Ambient Sync Mode:

Optimizing sensor data processing and ML integration to further tailor audio playback to varying environmental
conditions.
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e Advanced DRM:
Incorporating robust digital rights management to support commercial streaming and protect intellectual property.
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