IUMSRT25MAY014

Volume-3,Issue-5,May2025

International Journal of Modern Science and Research Technology

ISSN NO-2584-2706

Assistive Device for Blind , Deaf and Dumb

Neha
Assistant Professor & Dy. Head
of Dept Electronic and Communication
Noida Institute of Engnieering and
Technology
Greater Noida. Uttar Pradesh

Ashutosh Pratap Singh
Dept Electronic and Communication
Noida Institute of Engineering and
Technology
Greater Noida,Uttar Pradesh

Abstract

It's heartbreaking when the ability to
connect through talking, seeing, and
hearing is missing. Imagine a single
device that could bridge those gaps for
people who are mute, deaf, and visually
impaired. This system aims to do just that,
offering a new way to communicate.
Think of it: a blind person could "read"
online content thanks to technology that
turns text into audio. And for everyday
interactions, the device could read text out
loud or turn spoken words into written
text. Even scanning a picture with a
camera could lead to the device speaking
the words it sees. It's about opening up the
world and making communication easier
for those facing these tough challenges.

Keywords - Assistive Device, Blind,
Deaf, Dumb, OCR (Online Character
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I . Introduction

Symbolic language presents the most
significant communication hurdle between
deaf individuals and the wider world. The
development of a proposed system aims to
simplify and improve the lives of
individuals with cognitive impairments
(likely the intended meaning of
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"fools"), hearing impairments, and visual
impairments. Globally, approximately 290
million  people  experience  visual
impairment, of whom 60 million are blind.
It is important to

note that the statement "There are 255
million individuals who are blind" appears
tobeaninaccuraterepetition or misstatement
of the earlier statistic. For individuals who
are blind, Braille remains the primary and
essential method for accessing written
information. The term "humanze" at the
end of the paragraph is unclear and does
not seem to relate to the context of
communication for individuals  with
sensory impairmen.

Deaf, deaf-blind individuals face daily
communication barriers with the general
public, hindering their integration into the
digital world. They currently rely on
symbolic gesture language, where each
movement carries specific meaning.
However, this non-verbal communication
is often misunderstood by those unfamiliar
with it. Consequently, many individuals
with communication impairments resort to
simplified, less personalized symbolic
language to convey messages. This results
in persistent communication gaps between
the deaf, deaf-blind community and the
wider world. Despite the significant
population affected, limited research has
addressed these communication barriers.
To bridge these gaps for the visually and
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speech impaired, a system utilizing the
Raspberry-Pi 3 Model B, a small credit
card-sized computer, has been developed.
This proposed technology aims to
facilitate communication amongst deaf,
deaf-blind individuals.

For visually impaired users, the system
allows them to scan images using a
Logitech webcam. This scanned image is
then processed by Tesseract OCR to
extract the text. The recognized text is
saved as a WordPad file in a designated
folder. Subsequently, this text is converted
into speech wusing Speak technology,
enabling the user to "read" the content
audibly. The converted text is also
displayed simultaneously in WordPad for
potential review or other uses.

II. System Requirements :

ESP32

The ESP32 family is like a collection of
super-efficient and versatile little computer
brains that come with built-in Wi-Fi and
Bluetooth. Think of them as the Swiss
Army knives of the microcontroller world!
These chips offer different "engine"
options inside, using either a dual-core or
single-core  Tensilica  Xtensa  LX6
processor, a more powerful dual-core LX7,
or even a single-core RISC-V. This variety
means there's an ESP32 that's just right for
all sorts of projects, whether you need lots
of processing power or something that sips
very little energy.
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Fig 1 : ESP 32 Front view
Camera
Although a laptop camera can help identify
objects for blind individuals, its use for
daily movement may not be as convenient
as wearable devices. Successfully using
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this technology depends on strong Al
software and an easy way for the user to
understand  the  spatial  information
provided.

Open CV

OpenCV is like a super helpful toolbox for
computers that want to "see" and
understand the world in real-time. It's a
free and open-source project that works on
all sorts of computers and has tons of
different tools for doing things like
recognizing objects, tracking movement,
and analyzing images. It started at Intel,
then got support from Willow Garage, and
now a company called Itseez keeps it
going. Think of it as the go-to library for
anyone who wants to build cool things that
involve computer vision.OpenCV's main
language is C++, but it speaks Python,
MATLAB, and Java too! It works on pretty
much any computer or phone (Windows,
Mac, Linux, even Blackberry!). You can
use it for tons of cool stuff like finding
objects, recognizing faces, and helping
robots see. Basically, it's a powerful vision
toolkit that plays well with different
programming styles.

Speaker

In a gesture control system, a speaker
serves as the primary output for auditory
feedback, conveying information or
responses through sound. However, when
such a system is specifically designed for
deaf individuals, a speaker would not be an
effective output method due to their
inability to hear. Instead, the output
mechanisms  for deaf wusers would
necessitate the use of visual or tactile
modalities. These alternative outputs could
include display screens that present text
translated from recognized hand gestures,
visual indicators like lights or patterns that
correspond to specific commands, or haptic
feedback, such as vibrations, to provide
confirmation or convey simple messages.
Thus, while a speaker is suitable for
auditory output in general gesture control
applications, systems intended for deaf
users require a shift towards visual and
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tactile feedback to ensure effective
communication.

Vnc Viewer

VNC, or Virtual Network Computing,
provides a way to view and interact with
the desktop of a computer from a different
location. It operates using a standard
communication method that transmits your
mouse and keyboard actions to the remote
machine and displays its screen on your
device, allowing you to control it as if you
were directly in front of it. This technology
is versatile, working across different types
of computers, and enables remote access
whenever needed, provided the computer
you wish to control is running a VNC
server application. The VNC Viewer on
your end captures your input and sends it
to this server, effectively giving you
remote control.

I11. Implementation and Methodology

Imagine a smartwatch that's like a mini

phone for texting, but way more versatile.
You can chat by simply speaking into it,
and it'll show your words as text on its
screen. When someone replies by typing,
the watch cleverly reads their message

aloud to you. Beyond basic text
messaging, this gadget offers even cooler
ways to communicate: it can read any text
out loud (TTS), potentially describe
images or read text from them (ITST), and
even translate hand gestures into speech
(GTS). Of course, it also does the standard
talk-to-text (STT) for sending your own
messages. It's like having a super
adaptable communication assistant right

on your wrist, ready to help you connect
using your voice, sight, and even gestures.
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Fig 3 : Data flow diagram of the proposed
model

Gesture-to-Speech

Gesture-to-speech technology helps people
who can't speak normally communicate
through hand movements. While some
might mistakenly see it as typing
converted to audio, the future holds much
more potential. Imagine advanced systems
understanding complex gestures and body
language, powered by Al to become more
intuitive and personalized. This tech could
integrate into various devices, offering a
natural way for everyone, especially those
with speech difficulties, to interact with
the world.

Via espeak
synth

[no meanin; [text has meaning]

peaK ISHeT By Speaking

Fig 4 : Gesture To Speech
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Image reading using the camera

This technology is designed to help people
who can't see regular text. To do this, it
uses a camera to take pictures of text.
Then, special computer tools (OpenCV)
and software libraries examine these
pictures. The system uses a technology
called Tesseract OCR to turn the image of
the text into actual computer text, which is
saved in a simple text file. Before saving, it
even makes long paragraphs into shorter,
easier-to-understand sentences. The OCR
process works by making the text image
black and white and then finding the
shapes of the letters. Finally, a program
called E-Speak reads this text aloud
through speakers or headphones, allowing
visually impaired individuals to "read" the
text.

Issue image to
speech command
|

Convert image
to text

\
onvert text to
speec
[no meaning] ‘ [text has meaning]

\'4
K |
g al et;t:er By Speaking

Using
‘ Tesseract OCR

Via espeak
[ synth

Fig 5: Image To Speech

[ Call speech to text
g command

Open chromium browser and
connect to speechtexter. com
[voice not good] [if voice is perfect]

Fig 6. Speech-to-Text

Speech-to-Text

This technology aims to bridge the
communication gap for individuals who
are deaf or have difficulty recognizing
voices. Think of it as a real-time
translator for spoken words. The system
uses a microphone to capture what
people are saying, and then a special
tool (likely an online service or API)

WwWw.ijmsrt.com

International Journal of Modern Science and Research Technology
ISSN NO-2584-2706

instantly turns those spoken words into
written text. This text can then be
displayed on a screen, allowing deaf or
hard-of-hearing individuals to follow
conversations and understand what's
being said around them. It's all about
making audio information accessible in

a visual format.

Gesture control

Gesture conversion is a technology
designed to translate sign language into
text or spoken words, primarily assisting
individuals with speech disabilities who
communicate using gestures. The process
involves capturing an image of the gesture,
which is then processed to enhance its
features. By analyzing finger shapes and
the angles they form, the system interprets
the gesture. Deviations from standard
gestures can be assessed by counting
specific angular characteristics. Ultimately,
the recognized gesture is converted into a
text message displayed on a screen and can
also be voiced through a speaker, enabling
communication with those who don't
understand sign language.

IV. Conclusion

Technology has become deeply ingrained
in our daily existence, permeating nearly
every aspect of our lives and occupying
much of our time. The continuous and
swift advancements we witness daily serve
as a testament to the futility of succumbing
to life's challenges; instead, technology
offers significant solutions to overcome
them. Our responsibility lies in harnessing
its power effectively to attain a level of
success that yields positive outcomes for
individuals, the broader society, and the
nation as a whole. Numerous prototype
models are being developed and explored
to leverage these technological capabilities
for various beneficial purposes.These
diverse prototype models are being
integrated into a single, user-friendly
device. A key benefit of this design is its
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small and portable form factor, allowing
for easy transportation. The current model
also supports hand gesture recognition,
albeit with some limitations. Future
enhancements  could include  the
implementation of gesture recognition for
both numbers and letters, significantly
expanding its communication capabilities.
Furthermore, the system could be extended
to process video input, breaking it down
into individual frames for text scanning
and subsequent conversion into either text
or audio formats. Ultimately, this device
aims to serve as a versatile communication
tool, converting text and images to speech
for the visually impaired, speech to text for
the hearing impaired, and hand gestures to
text for the deaf community.
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