.le.élljleJOU.RlilA.g. PAGES:55-63
e 5/25/24
JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY (JSRT) VOLUME-2 ISSUE-5 MAY

Gesture Controlled Bluetooth Speaker Using
Arduino
Prof. Ratnakala Patil', Sadaf Saniya?, Patge Vaishnavi Vijay?, Soujanya*

IAssitant Professor, Department of information science and engineering, Godutai Engineering College
exclusively for Womens, Sharnbasva University (ISE), Kalaburagi, India. ratnaspatil02@gmail.com

2Student, Department of information science and engineering Godutai Engineering College exclusively for
Womens, Sharnbasva University (ISE), Kalaburagi, India. sadafsaniyal21@gmail.com

3Student, Department of information science and engineering, Godutai Engineering College exclusively for
Womens, Sharnbasva University (ISE), Kalaburagi, India. vaishnavipatge07@gmail.com

4Student, Department of information science and engineering, Godutai Engineering College exclusively for
Womens, Sharnbasva University (ISE), Kalaburagi, India. soujanyababangol@gmail.com

ABSTRACT

In order to access and manage the music player system, most vehicles utilise video and music players that need
human contact. One of the reasons drivers become distracted is because they are using their car's audio or visual
system. Serious accidents, some of which might be fatal, result from this. Adaptive human-machine interface systems
are a common and costly feature in modern luxury vehicles. Hand gestures are the solution to controlling this system.
Using an infrared sensor and an Arduino Nano microcontroller, we created a speaker that responds to hand gestures.
Because of its small size, lightweight design, and reasonable price, this arrangement is perfect for use in cars with
music players. By using a mix of software and hardware, this solution facilitates the access to all primary music
player operations, including play, pause, and volume up/down. Because it makes use of BT trans-receivers, the
reaction time to the aforementioned functions is lightning fast. Unlike other systems that depend on post-processing
methods for gesture identification, our system is able to accurately identify the functions associated with each gesture
without resorting to image processing.

An ingenious gadget that integrates gesture detection technology with the ease of wireless audio. This project's
overarching goal is to improve user interaction by making it possible to navigate tracks, change the volume, and
play/pause audio without using your fingers. An array of sensors for hand gesture detection, a microprocessor for
processing gesture inputs, and a Bluetooth module for wireless networking are all part of the system. In this setup, we
have software algorithms for Bluetooth connection and gesture detection, in addition to hardware components like an
ultrasonic sensor and an Arduino board. Prototype testing and assessment show that the system can correctly identify
gestures and operate speaker functionalities. Smart home technology has a bright future ahead of it, and the creation
of this gesture-controlled Bluetooth speaker demonstrates the possibility of more natural and sanitary ways of
interacting with consumer electronics.

Keywords: Bluetooth speaker, Arduino, RPS

I. INTRODUCTION

An novel method of controlling a Bluetooth speaker using hand gestures is the goal of the Gesture-Controlled
Bluetooth Speaker Project. Physical buttons or mobile applications are the main means of control for
conventional Bluetooth speakers. But our idea improves accessibility and user experience by introducing a
natural way to control speaker functionalities using hand gestures.

Almost everyone these days has a bluetooth-enabled gadget that allows them to take their music with them
wherever they go. Even though most people carry headphones to listen to music, a good bluetooth speaker
allows you to share your music with more people. A fashionable and compact bluetooth speaker is a must for
many university students.

The way you listen to music will never be the same with our Gesture Controlled Bluetooth Speaker. You have
full control over your audio experience with the ability to change volume, skip songs, pause/play, and even
personalise gestures for certain operations.

Incorporating gesture recognition technology to provide touchless control, the gesture-controlled Bluetooth
speaker project seeks to solve these constraints. You can play, stop, skip songs, and control the volume with
only a few hand motions using this revolutionary technique. The technology provides a cleaner and more
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intuitive interface by doing away with the need for physical touch, which improves the user experience in
general.

Developing algorithms to understand sensor data and convert hand gestures into instructions is the software
development part of the project. In order to programme the microcontroller, one makes use of the Arduino IDE.
The programme can identify a variety of hand movements, including swiping left or right to switch songs,
raising or lowering the hand to modify the volume, and keeping the hand still to play or stop the music.

1.1 OBJECTIVE

In order to receive audio signals wirelessly, you need to build a prototype Bluetooth speaker.

Set up gesture recognition software to decipher hand gestures and use them to control speaker features.
Develop a straightforward Ul for configuring and personalising gesture controls.

Improve the adaptability and mobility for different settings.

YV V VY

These days, most people utilise Bluetooth speakers. They have become a focal point because to their little
stature, mobility, and extended battery life. Introducing our revolutionary touchless technology, which elevates
Bluetooth speakers to a whole new level.

With a simple swipe of the hand, the user may control the music playing on the Bluetooth speaker. By just
raising and lowering their hand over the speaker, users may alter the volume. As a result, the user may control
every aspect of the speaker without ever touching the device.

1.2 EXISTING SYSTEM

The majority of Bluetooth speaker systems now in use depend on buttons and other physical controls that are
responsive to touch. By creating a gesture-controlled system, this research seeks to overcome the many
usability, hygiene, and accessibility issues that plague these traditional control techniques, notwithstanding their
functionality.

The power button, play/pause, volume controls, and track navigation buttons are all conventional features of
traditional Bluetooth speakers. Pressing these buttons, which are often on the speaker unit's top or side, requires
a more tactile approach. This form of control has a few downsides, while being simple. It may be quite a
challenge to find and utilise physical buttons, particularly in dim lighting or when one's hands are full. Buttons
may wear out and lose some of their responsiveness and lifetime after a while of usage. Some users may find it
difficult to push buttons that are too tiny or too firm, which might hinder their ability to use the device properly.

1.3 PROPOSED SYSTEM

By using gesture recognition technology to circumvent the shortcomings of conventional control interfaces, the
suggested solution for the gesture-controlled Bluetooth speaker brings a substantial innovation to the table.
Touchless control is one way this cutting-edge technology plans to improve user engagement by making things
easier to use, cleaner, and more accessible. A versatile and easy-to-integrate microcontroller, an Arduino, serves
as the brains of the proposed system. The microcontroller is the brains of the operation, reading the user's
gestures and sending orders to the Bluetooth speaker accordingly. To detect a hand gesture, ultrasonic sensors
send out pulses of sound and time how long it takes for those waves to return to their source after colliding with
an object—a hand in this example. The sensors provide a dependable and responsive control mechanism by
evaluating the hand's movement patterns and distance to properly recognise various motions.

The suggested gesture-controlled technology has better cleanliness as one of its main advantages. The
technology is especially useful in public or shared spaces since it drastically lowers the likelihood of transferring
germs and pathogens by doing away with the need for physical touch. By allowing users to engage with the
speaker via gestures, the gadget becomes more accessible to those with visual impairments or inadequate fine
motor abilities.

In addition to fixing some real issues with current control techniques, the suggested solution does a lot more.
Users are able to operate the speaker even when their hands are full, which is great for activities like driving,
exercising, or cooking. The system's adaptability to different settings, independent of factors like illumination
and human hygiene, further adds to its usefulness. The robust architecture of the gesture recognition algorithms
further guarantees accurate identification while minimising false inputs caused by background motions or
ambient noise.
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FIG 1. BLOCK DAIGRAM OF DESIGNED SYSTEM
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I11. HARDWARE DESCRIPTION

3.1 Block diagram

Blockdiagram of RPS
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FIG 2. Block diagram of Regulated Power supply Unit

3.2 Circuit description
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FIG-4 Schematic/Circuit diagram of +12V RPS
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3.3 COMMUNICATION

The act of communicating involves passing on knowledge by means of written or spoken word. The mechanism
that will show the details of the following station. Our RF communication technology allows the station and the
train to establish connection.

3.4.1 Block diagram of Communication System

source channel
source
coder coder modulator
(transmitter)
channel
(receiver)

L source channel

destination decoder decoder demodulator

FIG-5. Block diagram of Communication System

IV. DESIGN AND IMPLEMENTATION

A central control unit, a Bluetooth audio module, and a gesture recognition module are the components that
make up a gesture-controlled Bluetooth speaker. A network of infrared (IR) sensors allows the gesture
recognition module to pick up on and understand user hand motions, allowing for hands-free speaker control. It
is the job of the Bluetooth audio module to take in sound from connected devices, transform it digitally using a
DAC, and then pump it out via the speaker. The microcontroller-based control unit takes data from the gesture
detection module and uses it to control playback, volume, and other features via Bluetooth. With this
connection, users can effortlessly engage with the speaker using simple gestures, making it more convenient and
accessible. Ensuring effective communication between components is a key component of the system design,
which in turn provides a responsive and intuitive user experience.

Bluetooth speakers that include gesture control technology are a huge step forward in terms of user accessibility
and interactivity. This synergy not only fits in with the current smart device trend but also improves the user
experience by making the interface touchless. Developing an idea, choosing hardware, integrating software, and
designing the user interface are all steps in the process of creating a gesture-controlled Bluetooth speaker.
Examining each of these steps in depth, this article draws attention to the difficulties and their resolutions that
arose during growth.

Coming up with ideas is the first step in creating a gesture-controlled Bluetooth speaker. Finding out who you're
making the product for, what they need, and what the product's main characteristics are all part of this process.
Primarily, we want to build a speaker that people can use with their hands without touching it at all. This
capability is especially useful in places like kitchens, workshops, and healthcare facilities where it could be
uncomfortable or unclean to touch the device.
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4.1 SYSTEM WORKING

With its novel and user-friendly music experience, the gesture-controlled Bluetooth speaker showcases a high
level of technological and software integration. With this method, users may navigate tracks, change the
volume, play/pause, and more with only their hands, without ever touching the speaker itself. In this article, we
explore the inner workings of the system, breaking it down into its component parts and how they combine to
provide smooth gesture control.

The control unit, the gesture recognition module, and the Bluetooth audio module make up the system's three
main components. The speaker's ability to react to user movements and provide high-quality audio performance
is dependent on each module.

At its core, the system is able to recognise and understand human motions thanks to the gesture recognition
module. A camera-based system with image processing capabilities or a network of infrared (IR) sensors are
common components of this module. Because of its low cost, dependability, and simplicity of integration, an
infrared sensor array is selected for this application.

To identify things within their detection range, infrared sensors produce infrared light and then measure its
reflection. Any movement inside the sensor's range of vision, such as a hand, will alter the reflected signal since
it will disturb the infrared light. We can identify individual gestures by detecting and processing these changes.
Recognisable movements include swiping left or right, raising and lowering the hand, and hovering. For the
speaker, each motion denotes a distinct command.

The Bluetooth audio module controls the wireless playback of audio from connected devices including laptops,
tablets, and smartphones. The module's components include an amplifier, a DAC (digital-to-analog converter),
and a Bluetooth receiver.

For example, the Audio/Video Remote Control Profile (AVRCP) allows for remote control capabilities and the
Advanced Audio Distribution Profile (A2DP) allows for high-quality audio streaming via Bluetooth. Not only
can users manage playback features directly from their associated device, but these profiles also enable the
speaker to produce improved audio quality.

V. RESULTS

Fig-6 Gesture controlled bluetooth speaker

According to our findings, Bluetooth technology has revolutionised the music business. Bluetooth has
simplified the use of speakers and headphones for music lovers. Because of their small stature, mobility, and
extended battery life, they have become rather popular. Introducing our revolutionary touchless technology,
which elevates Bluetooth speakers to a whole new level.

Simply swiping one's hands over the Bluetooth speaker can play or pause the music. Users may also change the
distance threshold on the speaker to customise the hand-eye distance. As a result, the user may control every
aspect of the speaker without ever touching the device.
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VI. CONCLUSION AND FUTURE WORK

Finally, the Gesture-Controlled Bluetooth Speaker Project presents a new approach to controlling audio devices,
which simplifies, expands, and improves the user experience. This research paves the way for novel intuitive
control options in a variety of settings by combining gesture detection with Bluetooth speakers.
Commercialization and broad use of this technology are possible outcomes of further research and
improvement.

With its innovative and intuitive gesture control, the Bluetooth speaker is a giant leap forward in the world of
smart music products. The device offers a natural way to operate it without using your hands by combining a set
of infrared (IR) sensors for gesture detection, a Bluetooth module for wireless connection, and a microprocessor
for command processing. In addition to making the product more accessible for those with mobility issues or
who are doing tasks that benefit from hands-free operation, this innovation improves the user experience by
enabling smooth control over music playing and volume changes. More advanced and interactive products will
be possible thanks to the project's successful execution, which showcases the potential of gesture recognition
technology in consumer electronics.

The way you listen to music will never be the same with our Gesture Controlled Bluetooth Speaker. You have
full control over your audio experience with the ability to change volume, skip songs, pause/play, and even
personalise gestures for certain operations.

Several opportunities for growth and development are ahead in the future. An upgrade from infrared sensors to
time-of-flight sensors or computer vision using machine learning algorithms might be one way to improve the
gesture detection system. These innovations may improve precision and accommodate a wider variety of
gestures, even those with more subtle and intricate hand motions. By using machine learning, the system may
gradually adapt to user interactions, learning their unique gesture patterns and enhancing the accuracy of its
detection.
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