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Abstract

This innovative smart speaking system aims to assist mute individuals in communicating with regular
people who may not be familiar with sign language. The system utilizes motion and flex sensors, along with
a speaker unit, to interpret hand motions and gestures. Powered by battery-operated circuitry and driven
by a Arduino Board, the system stores pre-defined messages such as “Need help" or “Where is the
toilet." To activate the system, a trigger sensor ensures intentional communication, preventing
unintended speech. This wearable, user-friendly system provides a practical solution for mute
individuals to convey essential messages in various situations, fostering better communication with the
wider community.

Keywords: Innovative smart speaking system, motion and flex sensors, speaker unit, interpret hand
motions and gestures, pre-defined messages, trigger sensor, text-to-speech technology.

INTRODUCTION

The integration of Embedded Systems with smart sensor technologies has paved the way for innovative
applications, including the development of a " Speaking System for Mute People Using Hand Gestures."
This project focuses on leveraging embedded system components to create an intuitive and interactive
interface for recognizing hand gestures and providing corresponding audio-visual feedback.

Hand gesture recognition systems have gained significant attention due to their potential applications in
various fields such as human-computer interaction, virtual reality, robotics, and accessibility
technologies. By accurately interpreting hand movements and gestures, these systems enable users to
interact with devices and applications in a natural and intuitive manner, enhancing user experience and
accessibility.Gesture recognition technology has evolved rapidly, driven by the need for more intuitive
and efficient ways to interact with technology.

Traditional input methods, such as keyboards and mice, have limitations in terms of naturalness and
usability, especially in contexts where hands-free or gesture-based interactions are preferred. The advent
of touchscreens and motion sensors laid the groundwork for gesture recognition, but they often lacked
precision and versatility’

The " Speaking System for Mute People Using Hand Gestures " addresses these limitations by
leveraging advanced sensors, machine learning algorithms, and interactive feedback mechanisms. It
offers users a seamless and intuitive way to control devices, navigate The " Speaking System for Mute

IJFMR Volume 7, Issue 3, May-June 2025 410



https://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

i

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

People Using Hand Gestures " addresses these limitations by leveraging advanced sensors, machine
learning algorithms, and interactive feedback mechanisms. It offers users a seamless and intuitive way to
control devices, navigate interfaces, and interact with digital content using hand gestures and voice
commands.

PROPOSED METHOD

The proposed "Speaking System for Mute People Using Hand Gestures" leverages advanced technology
to enhance communication through precise gesture recognition. Integrating 8 flex sensors with an
Arduino Mega microcontroller, the system captures a wide range of hand movements and translates
them into corresponding actions. This setup ensures intuitive and effective communication for users,
allowing them to express themselves through simple hand gestures.

Central to the system's functionality are the voice module, speaker, and 16x2 LCD display, which
provide both audible and visual feedback. The voice module plays pre-recorded messages based on
recognized gestures, while the LCD display shows text matching the spoken words, offering a dual mode
of interaction.
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Fig.2: Block Diagram of Speaking System for Mute People Using Hand Gestures

This combination of sophisticated hardware and software algorithms not only improves gesture
recognition accuracy but also delivers a seamless and engaging user experience, transforming the way
users interact with digital devices and significantly enhancing communication for mute individuals.
This combination of sophisticated hardware and software algorithms not only improves gesture
recognition accuracy but also delivers a seamless and engaging user experience, transforming the way
users interact with digital devices and significantly enhancing communication for mute individuals.
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Fig.3: Flow Chart

MATERIALS AND METHODOLOGY

The circuit for the Speaking System for Mute People Using Hand Gestures comprises several crucial
components interconnected to the Arduino Mega microcontroller.

Flex sensors are attached to each finger of a glove worn by the user to detect finger movements. The
voice module stores pre- recorded messages corresponding to recognized gestures. The speaker outputs
these messages audibly. The LCD display provides visual feedback by showing text messages
corresponding to recognized gestures.
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Fig.4:Circuit Diagram

The circuit can be powered by a battery pack or USB power supply connected to the Arduino Mega's
power input. Resistors may be used for pull-up or pull-down configurations to ensure stable readings
from the flex sensors.Additionally, resistors may be used to protect components from excessive current.
Circuit Connections:

Step-1: Connect the Flex sensors 1 to 8 to the analog input pins of Arduino Mega Board from AOQ to A7
through resistors.

Step-2: Connect the Voice Module VCC to Arduino 5V,Voice Module GND to Arduino GND and
Voice Module Signal Pin to Digital Output Pin 8 .

Step-3: Connect the positive terminal of Speaker to the output of the voice module and Connect the
negative terminal to GND.

Step-4: Connect VSS to GND,VDD to 5V. Connect to RS (Register Select) Digital Pin 12 on Arduino
Mega,RW (Read/Write): Connect to GND on Arduino Mega, EN (Enable): Connect to Digital Pin 11 on
Arduino Mega.

Step-5: Connect 5V to External 5V power supply or USB and GND to External power supply GND or
USB.

Circuit Operation:

At its core, the system utilizes flex sensors attached to each finger of a glove worn by the user. Flex
sensors measure the degree of bending of each finger and provide analog voltage outputs proportional to
the bend angle.

The Arduino Mega reads these analog voltages through its analog input pins, converting them into
digital values for processing.These signals are then routed to the Arduino Mega, where they are
processed for gesture recognition.

When a gesture is recognized, the Arduino triggers the voice module to play the corresponding pre-
recorded message.The voice module outputs the message to the speaker, which makes the message
audible to the user.

Simultaneously, the Arduino Mega communicates with a 16x2 LCD display, displaying text messages
that align with the spoken words. This dual output mechanism ensures effective communication,
providing both auditory and visual cues to the user.

Overall, the circuit integrates various hardware components with the Arduino Mega microcontroller to
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create a comprehensive speaking system that translates hand gestures into audible and visual feedback,
enabling effective communication for mute individuals.

Fig.5: Practical Circuit

RESULT
The implementation of the Speaking System for Mute People using Hand Gestures has resulted in a

successful and robust solution for recognizing hand gestures and providing interactive audio-visual
responses. The system combines various hardware components and intelligent algorithms to achieve
accurate gesture recognition and enhance user experience. The Smart Hand Gesture Recognition System

successfully combines

Fig.6 a&b: Result(Normal Condition)
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Fig.7: Output on LCD Display

hardware components, intelligent algorithms, and user-friendly interfaces to create an interactive and
efficient gesture recognition solution. The system's accuracy, responsiveness, and reliability make it
suitable for applications such as human- computer interaction, gaming, and interactive displays, offering
enhanced user experiences and intuitive control mechanisms.

CONCLUSION

The conclusion of the Speaking System for Mute People using Hand Gestures project underscores its
significant contributions to human-computer interaction and technological advancement. By leveraging
a combination of innovative hardware components and sophisticated algorithms, this system has
demonstrated remarkable capabilities in gesture recognition and user interaction the Speaking System
for Mute People using Hand Gestures represents a significant advancement in human-computer
interaction, offering efficient, accurate, and versatile gesture-based control in various applications. Its
success opens doors to further innovation and exploration in the field of gesture recognition technology.

This project showcases the potential of combining hardware components and software algorithms to
create intuitive and user-friendly solutions for communication challenges. It emphasizes user-centric
design, ensuring the system meets the practical needs of mute individuals. Through careful design,
calibration, and iterative testing, the Speaking System for Mute People Using Hand Gestures aims to
offer a reliable and effective tool for facilitating interaction and improving the quality of life for its
users.

FUTURE SCOPE

The future scope of the Speaking System for Mute People using Hand Gestures is promising, with several
avenues for expansion and improvement. One key area of development lies in enhancing the system's
gesture recognition capabilities by incorporating machine learning algorithms. By training the system on
a diverse dataset of hand gestures, it can learn to recognize and interpret a wider range of gestures with
higher accuracy.

Additionally, expanding the system's capabilities to support multiple languages and translation features
can significantly broaden its user base. This multilingual support can make the system accessible to non-
English speaking users worldwide, facilitating cross-cultural communication. The incorporation of health
monitoring features, such as tracking vital signs and physical activity, can also add value by providing
users with health insights and alerts, thus serving as a comprehensive assistive and therapeutic tool.
Additionally, integrating more advanced sensors such as depth sensors or 3D cameras can enable the
system to capture hand movements in three-dimensional space, adding depth and precision to gesture
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recognition. This enhancement would be particularly beneficial for applications requiring fine-grained
control or complex gesture patterns.
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