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Abstract:--  Sign language has been a solid medium for dumb
and deaf people to interact with others. Speech impaired people
and people with impaired hearing make use of different meaningful
hand-gestures and facial expressions to convey their message.
However, many people lack the knowledge andunderstanding of
such hand gestures, which then leads to difficulty in communicating
or exchanging information with one another. Thus, there is a
communication gap between them and normal people. The sign
language recognition system acts as a supportive interface between
their communityand other people out there. This sign language
recognition system presents a way to convert human sign language
or hand gestures to a meaningful text, and then to speech.

I. INTRODUCTION

Deaf and hearing-impaired people utilize sign language, a natural and
visual language, to communicate with one another and with the general
public. It has a full and separate grammar, syntax, and vocabulary all its
own. To express thoughts, ideas, and emotions, sign language uses a
combination of hand gestures, facial expressions, body movements, and
visual signals in place of spoken words. Various nations and locations
have various sign languages; hence it is not a global language. It's
possible that each nation has its own distinct sign language or variants
on a standard sign language. For instance, British Sign Language (BSL)
is used in the United Kingdom while American Sign Language (ASL)
is primarily utilized in areas of Canada.

For those who are deaf, sign language is an effective way of
communication due to its intricacy and richness. It makes it possible for
them to communicate socially, have discussions, and access
information in a way that makes sense to them. Users of sign language
can communicate in a variety of contexts, including businesses, social
events, and internet forums. In sign language, physical gestures, finger
printing, and facial expressions are all combined. To express words,
ideas, or activities, manual signals use precise hand positions,
movements, and forms. Finger-spelling is the practice of writing down
individual letters or words from a spoken language using hand
movements. In sign language, nuances, emotions, and grammatical
structures are communicated using facial expressions and body
language. The acceptability of sign language as an official language has
grown during the past few years in many nations. To provide effective

communication and equitable opportunity for deaf people, initiatives
are being made to encourage sign language instruction, interpreting
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services, and inclusive policies. The development of Sign Language
Recognition Systems and other assistive technologies to close the
communication gap between sign language users and the larger hearing
community is becoming increasingly popular as a result of
technological breakthroughs. These systems read and convert sign
language motions into spoken or written language using computer
vision, machine learning, and natural language processing techniques,
promoting accessibility and communication for all.

1. OBJECTIVES

A. To develop a simple and reliable sign language recognition
system.

B. Accurately recognize and interpret sign language gestures.

C. To develop a model for identifying varius signs and translate them
into corresponding text to speech.

D. To analyse sign anguage gestures on real time allowing for
immediate interpretation and communication.

E. To develop a system having high reliability and accurcywhen
identifying sign language.

I11. TECHNOLOGY AND HARDWARES IN
PROJECT

A. Arduino R3- Arduino Uno is a microcontroller board based on the
ATmega328P (datasheet). It has 14 digital input/output pins (of which
6 can be used as PWM outputs), 6 analog inputs, a 16 MHz ceramic
resonator (CSTCE16MO0V53-R0), a USB connection, a power jack, an
ICSP header and a reset button. It contains everything needed to support
the microcontroller; simply connect it to a computer with a USB cable
or power it with a AC-to-DC adapter or battery to get started.. You can
tinker with your Uno without worrying too much about doing
something wrong, worst case scenario you can replace the chip for a
few dollars and start over again.

© 2024, IJSREM | www.ijsrem.com

| Page 1


http://www.ijsrem.com/
mailto:Vijaya.Avati1710@gmail
mailto:Tanushdeshmukh33@gmail.com
mailto:Kartikvasudevkorde2002@gmail.com

LAY
{7 ISREM

g _e-Journal

=2 VOLUME: 08 ISSUE: 04 | APRIL - 2024

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM)
SJIF RATING: 8.448

ISSN: 2582-3930

B. Flex sensors- A flex sensororbend sensoris asensor that
measures the amount of defletion or bending. Usually, the sensor is
stuck to the surface, and resistance of sensor element is varied by
bending the surface. Since the resistance is directly proportional to the
amount of bend it is used asgoniometer. and often called
flexible potentiometer. Flex sensors are used in wide areas of research
from computer interfaces, rehabilitation, security systems and even
music interfaces. It is also famous among students.

C. Bluetooth HC05 Module- HC-05 is a class-2 bluetooth module
with Serial Port Profile, which can configure as either Master or slave.
a Drop-in replacement for wired serial connections, transparent usage.
You can use it simply for a serial port replacement to establish
connection between MCU, PC to your embedded project and etc.

D. Breadboard- A breadboard, solderless  breadboard,
or protoboard is a construction base used to build semi -
permanent prototypes of electronic ~ circuits.  Unlike
a perfboard or stripboard, breadboards do not require soldering or
destruction of tracks and are hence reusable. For this reason,
breadboards are also popular with students and in technological
education.

E. J2C module- 2C Module has a inbuilt PCF8574 12C chip that
converts 12C serial data to parallel data for the LCD display. These
modules are currently supplied with a default 12C address of either 0x27
or 0x3F. To determine which version you have check the black 12C
adaptor board on the underside of the module.

F. 16/2 Disply- The 16x2 LCD display is a very basic module
commonly used in DIYs and circuits. The 16x2 translates a display 16
characters per line in 2 such lines. In this LCD each character is
displayed in a 5x7 pixel matrix.

G. Accelerometer- An accelerometer is a device that measures the
vibration, or acceleration of motion, of a structure. The force caused by
vibration or a change in motion (acceleration) causes the mass to
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“squeeze” the piezoelectric material which produces an electrical
charge that is proportional to the force exerted upon it.

IV. IMPLEMENTATION

Flex sensors, Bluetooth HC-05 module are connected to the Arduino
R3 via jumper wires. A 9v battery is used to power the

circuit. A 16/2 LCD display is also connected to the Arduino. The flex
sensors gives the readings of the bending of the fingers. Depending
upoun the bend of the fingers, Arduino gives the output on the screen.
An accelerometer recognise the movement of the hand depending on
the changes in the directions of X-axis, Y-axis and Z-axis.

For coding purposes an Arduino USB shall be connected to the
computer and the further carry on the coding. Once the value for each
hand gesture is feed to the Arduino the maximum and minimum limit
is set by the coder. Once the finger bend in that particular reading the
code In the system will understand the gesture and gives the output on
the LCD screen. Then the user whom he wants to convey the message
can understand the signal. Hence it helps in the better communication.

V. FUTURE SCOPE

With  continual technological breakthroughs and growing
understanding of the requirements of the deaf and hard-of-hearing
community, the future potential for sign language identification is
bright. Here are some potential areas of development and future
possibilities for sign language recognition:

A. Addition of new sings for further making the project more inclusive
and user friendly.

B. Improved Accuracy for sign language recognition: To increase the
precision of sign language recognition systems, further research and
development is needed. The recognition algorithms need to be
improved, models need to be trained on larger and more varied datasets
of sign language, and hardware needs to be optimised for real-time
processing.

C. Mobile Applications: With the increasing prevalence of
smartphones and wearable devices, sign language recognition
applications can be developed to run on these platforms. This would
enable deaf and hard of hearing individuals to communicate more easily
using their mobile devices, fostering greater independence and
inclusivity. Assistive Technology: Sign language recognition can be
integrated into various assistive technologies, such as smart glasses or
headsets, to provide real-time sign language interpretation and support.
This would enable deaf individuals to access information, participate in
conversations, and navigate their surroundings more effectively.

D. Education and Accessibility: Sign language recognition technology
can play a crucial role in improving accessibility in educational settings.
It can be used to create interactive learning tools, facilitate remote
learning, and provide real-time feedback to learners, promoting
inclusive education for deaf students. Sign Language Databases:
Building comprehensive and diverse sign language databases is
essential for training robust recognition models. Future efforts should
focus on expanding these databases, covering a wide range of sign
languages, dialects, and variations, to improve the accuracy and
inclusivity of sign language recognition systems.
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CONCLUSION

Sign Language is a way of communication between
speech/hearing impaired community and normal people. The
performance of four fundamental signs viz. what is your name?
how are you? | am fine and thank you . are very important in day
to day life of the individuals. While performing these signs the
accuracy of about 72% has been achieved. The accuracy
measured is the average accuracy of the above four signs.
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