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ABSTRACT:

RhythmDrop is an innovative system that integrates wearable technology and the Internet of Things (10T) to transform physical movement into musical experiences.
The project utilizes a wearable device attached to shoes, which captures the user's movements and generates music in real time based on activity. The wearable
detects motion data through embedded sensors, such as accelerometers and gyroscopes, and communicates with a mobile application via Bluetooth. The system
processes the movement data to produce customized beats, allowing users to experience a dynamic, interactive music generation process.

RhythmDrop aims to provide an accessible platform for various user groups, including fitness enthusiasts seeking a motivating workout experience, musicians
exploring novel ways to compose music, and therapists employing music for therapeutic purposes. By addressing challenges such as latency, sensor accuracy, and
data processing, the project ensures a seamless user experience. RhythmDrop represents a step forward in wearable-based music generation, making music creation
more engaging and accessible through the power of movement.

Fig 1.1 Wearable shoes device
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Introduction:

RhythmDrop is an innovative platform that merges technology and creativity to redefine how we experience music. By integrating wearable technology
and the Internet of Things (loT), it transforms physical movement into dynamic musical compositions. A wearable device, attached to shoes, captures
users' motion, allowing them to engage in an interactive and immersive musical journey where their movements directly influence sound generation. At
its core, RhythmDrop is based on the idea that movement is a fundamental aspect of human expression. Utilizing sensors like accelerometers and
gyroscopes, the device records motion data, enabling users to create music through everyday activities. Whether dancing, exercising, or walking, each
movement contributes to a unique soundscape, making music creation accessible and enjoyable for all. RhythmDrop enhances user engagement by
encouraging both physical activity and artistic self-expression. Through real-time data processing and low-latency communication, the system ensures
that the musical output is responsive and adaptive to users' actions, fostering a seamless connection between movement and sound. This integration of
technology creates a personalized and evolving musical experience that adapts to individual creativity. Beyond its artistic potential, RhythmDrop
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emphasizes inclusivity, inviting casual users, fitness enthusiasts, and musicians alike to participate in this new form of music-making. Designed with
user-cantered principles, the platform addresses diverse needs and preferences,

ensuring accessibility for a broad audience. As technology advances, RhythmDrop envisions a future where music is no longer limited to traditional
instruments but instead becomes a reflection of our physical interactions with the world. By redefining the boundaries between movement and sound, it
empowers users to explore their creativity in new and exciting ways. This revolutionary approach transforms music into an interactive experience, making
it an integral part of daily life. Whether for personal enjoyment or professional use, RhythmDrop offers an innovative and engaging platform that
seamlessly blends motion, sound, and creativity into one cohesive musical journey.

Fig:1.2 Side view with controller and other assembly

Fig:1.3 Using Force sensing resistor

Component Used (specification):
. MCU(Microcontroller) : STM32G071RBT6, 32bit ARM
e  Processor (St-microelectronics)
e  Package: SMD / LQFP [64 pin]
e  Accelerometer : ADXL335
. Flex Sensor: 50mm/95mm
e  Bluetooth [module/soc] : HC-05
e  Lithium-ion Battery : 3.7V/950 MAH
. LDO Regulator 3.3V : LD1117

Block Diagram:
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1.3 Block Diagram
Software & Tools

1. Programming Environment
e STMB32IDE

2. Mobile Interface
e Designed the mobile application using  Android Studio (XML and Java).
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3. Database Integration
e  SQLite

Methodology:

Data Collection — The system gathers movement data using accelerometers and flex sensors connected to an MCU. These sensors track steps and leg
movements in real-time.

Processing — The STM32G071 processor analyzes the collected motion data, identifying high and low peaks to determine rhythm patterns. It then
transmits the processed data to the Bluetooth module via UART for communication with the mobile app.

User Interface — A mobile application, developed using Android Studio, receives rhythm data in the form of high and low peaks. It converts this data
into beats and plays real-time rhythm, allowing users to save custom patterns for future use.

Implementation Details

1.Hardware Setup
e Accelerometer, Gyroscope: These sensors track motion parameters such as step count, movement speed, and orientation. The accelerometer
detects linear motion, while the gyroscope captures rotational movement, ensuring accurate rhythm synchronization.
e  STM32Processor:The STM32G071 microcontroller processes raw sensor data to identify rhythmic patterns. It performs real-time
computations to detect motion peaks and convert them into beats.
e  Bluetooth SSP(Serial Port Profile): A Bluetooth Low Energy (BLE) module enables secure data transmission between the wearable device
and the mobile application, ensuring low latency and stable connectivity.
2. Software Implementation
e  Android Application: The user interface (Ul) is developed in Android Studio using Java, ensuring smooth interaction and customization
options. Users can start/stop music, adjust sensitivity, and save rhythm patterns.
. Real-Time Data Processing: The app receives continuous motion data via Bluetooth, filters noise, and applies peak detection algorithms to
generate musical beats.
e  User Interface Design: A minimalist and interactive Ul provides an intuitive experience for users to navigate settings, view real-time
movement analysis, and access playback controls.
3. Motion Data to Rhythm Conversion
e  Beat Mapping: The detected motion peaks are mapped to predefined beats or sound
e  samples, ensuring an engaging and interactive musical output.
e  Adaptive Beat Generation: The algorithm dynamically adjusts rhythm intensity based on responsive and immersive experience.
4. Bluetooth Communication
To establish a stable and secure connection between the wearable device and the mobile app, the system uses Bluetooth SSP (Serial Port Profile).
e  Data Transmission: The processed motion data is sent from the STM32 processor to the mobile application via Bluetooth.
. Secure Pairing: Only authenticated devices can establish a connection, ensuring privacy and preventing unauthorized access.

Applications:

. Music and Dance: Useful for dancers and musicians to experiment with creating unique beats and harmonies based on movement, adding an
interactive and creative dimension to performances and practice.

. Fitness and Health: For tracking movements and encouraging physical activity with rhythm-based feedback, making workouts more
enjoyable and engaging

e  Zumba & Dance Fitness — Enhances Zumba and dance-based workouts by generating real-time rhythmic beats based on body movements.
This keeps dancers energized, improving synchronization and endurance.

e  Crowd Engagement in Events — Used in marathons, dance festivals, and sports events to create a synchronized musical experience. Rhythm-
based music enhances audience participation and excitement.

End-User Benefits:

. Interactive Learning for Children
The system fosters an engaging learning environment by converting physical movements into musical responses. Studies in cognitive development
indicate that interactive, music-based learning enhances memory, coordination, and motor skills in children.

. Enhanced Workout Experience
RhythmDrop transforms exercise into an immersive experience by syncing real-time motion with dynamic rhythmic beats. Research suggests that music-
driven workouts improve endurance and motivation, making fitness routines more engaging and effective.
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e  Hands-Free & Real-Time Adaptive Music Generation
Unlike conventional workout playlists, RhythmDrop autonomously generates beats based on user movement, eliminating the need for manual
intervention. This hands-free functionality enhances focus during activities such as dance, sports training, and rehabilitation exercises.

. Data-Driven Performance Insights
The system tracks movement patterns, step count, and intensity, providing users with actionable feedback to optimize their routines. By analyzing real-
time data, users can personalize their fitness goals and monitor progress with scientific precision.

. Potential for Future Expansion
Future iterations of RhythmDrop could incorporate advanced motion tracking, improved sound customization options, and deeper integration with VR/AR
environments for enhanced user immersion.

Results:

The implementation of Rhythm Drop demonstrates a successful fusion of motion tracking and real-time music generation, offering a dynamic and
interactive user experience. The key results observed include:
. Real-Time Music Synchronization — The system effectively converts motion data into rhythmic beats, enhancing engagement in fitness,
dance, and sports activities.
e  Stable Bluetooth Connectivity — Reliable data transmission is ensured via Bluetooth SSP (Serial Port Profile), minimizing latency and
disruptions.
e Live Data Monitoring — The system accurately tracks step count, movement speed, and intensity, providing real-time feedback for users.
e  User-Friendly Interface — The mobile application offers an intuitive interface for easy customization, control, and playback of rhythm
patterns.
. Enhanced Performance in Movement-Based Activities — RhythmDrop improves coordination, movement efficiency, and motivation in
fitness workouts, dance training, and rehabilitation exercises.

Conclusion:

Rhythm Drop presents a novel approach to motion-based music generation by integrating wearable sensor technology, real-time data processing, and
adaptive rhythm synthesis. The system utilizes accelerometers and gyroscopes to track movement patterns, while the STM32G071 microcontroller
processes this data to generate synchronized musical beats. Secure Bluetooth SSP communication ensures reliable data transmission to the mobile
application, which offers real-time visualization, user customization, and performance analytics.

By dynamically synchronizing physical activity with auditory feedback, RhythmDrop enhances fitness workouts, dance choreography, sports training,
and interactive learning. This hands-free system provides data-driven insights into user movement, enabling performance optimization and engagement.

In the future, RhythmDrop can be expanded with VR and AR integration, further enhancing user immersion and interaction. This research establishes a
foundation for motion-driven music applications, bridging the gap between movement and sound.

By bridging the gap between movement and music, RhythmDrop establishes a new frontier in motion-responsive auditory experiences, paving the way
for next-generation interactive sound applications
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