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Abstract:

Sign language is the main way many deaf and hard-of-hearing individuals communicate their
emotions, thoughts and news to each other. While acoustically transmitted languages use sound, sign
language uses your hands, your body and your face to communicate. Indian Sign Language (ISL) is the
main way the deaf community in India communicates. Deaf people need sign language to help develop
their mental, internal and verbal abilities. Children with hearing loss benefit from being taught both in sign
language and in written and spoken language. Sign language users in the United States speak ASL, those
in the United Kingdom speak BSL and the ISL is used in India. This paper explores how important sign
language is, with particular attention to the manual (single-handed and double-handed) and non-manual
(facial gestures and body movement) forms used in ISL. A website is currently under development to
translate English content into Indian Sign Language.

Keywords — Deaf communication, sign language, Indian Sign Language (ISL), manual signs, non-manual
signs, bilingual education.
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» Hand Shape: How you shape your hand as

1. INTRODUCTION you make the sign.

» Hand Orientation: Which way the palm is
pointing as you sign a word.

» Placement: The place where the printing
takes place is called placement.

» Hand Motion: How the hand is moved
when making the symbol.

» Line of Interaction: The Line of Interaction:
The bit of your hand that reaches your body.

» Plane: The spatial connexion between the
body and the sign is called the plane.

Sign language 1is necessary for both the
communication of deaf people among them and
between deaf and hearing people. In addition, the
Plain Indians and people using Plateau Sign
Language have each invented their own sign
languages to interact with various ethnic groups.
The way we study speech sounds is also important
in sign language. Yet, sign language speaks of
phonemes as hand signs, not sounds.

Sign language phonology consists of a small set of

main elements. Sign language works largely because of these

important phonological elements. The topic of ASL
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phonology is examined by considering location,
motion and plane, making use of basic signs found
in the ASL dictionary.

For a long time, people have been deaf, but the
practise of formally teaching and communicating
with deaf people was never established before the
16th century. Spanish monks began helping wealthy
deaf families by teaching them how to mark and
write words. It resulted in supporters of oral
communication and of sign language exchanging
arguments. The method of lip reading was given a
name in Germany as the "German Method," and
French schools for the deaf adopted sign language
which was described as the "French Method."

A conference in Milan in 1880 worked to take sign
language out of deaf education. The first step in the
movement slowed the use of sign language at
school, but deaf people kept using it, turning it into
a living global language.

A sign is created by using hand shape, position,
movement and direction. Fingerspelling means
making the shape of all 26 letters of the alphabet
using your fingers. We turn to fingerspelling when
there isn’t a specific sign for a name, location,
concept or term or when someone forgets a sign.
Unlike sign language, fingerspelling replaces the
spoken word with English written in space. Most
people who use this technique know written English
or another spoken language.

2. LITERATURE SURVEY

Recognising sign language has become critical
research because it helps those with hearing
disabilities communicate. According to Amit
Kumar Shinde, hand gesture recognition systems
are both important and effective for helping deaf
individuals talk with others. These tools allow both
groups to share ideas, especially when no
interpreter is present. Both offline and online
versions of these systems are available, using
webcams to detect gestures.

The researchers, Neha Poddar, Shrushti Rao, Shruti
Sawant, Vrushali Soma Vamshi and Prof. Sumita
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Chandak, looked into how computers can change
higher mathematics sign language into both writing
and speech. It has the opportunity to improve things
for deaf individuals by helping them easier with
communication.

Anbarasi  Rajamohan, Hemavathy R. and
Dhanalakshmi made a valuable contribution with
their glove-based deaf-mute communication
interpreter. Five flex sensors, tactile sensors and an
accelerometer are used on the glove by this
interpreter. Hand gestures are recognised by the
system and compared to existing outputs for fast,
instant ~communication. To  determine its
effectiveness, the system was demonstrated using
ten recognised symbols from sign language (A, B,
C,D,F,LL,O,M,N, T, S, W).

The authors of the report—Neha V. Tavari, A. V.
Deorankar and Dr. P. N. Chatur—look into the
difficulties hired sign language translators
encounter when working with physically impaired
people. The proposed system captures hand images
with a web camera, processes them and populates a
feature set using a recognition algorithm to identify
different hand gestures. Recognised gestures are
turned into either speech or text. At the same time,
they show that flex sensors may give inconsistent
analogue signals and that the necessary circuits for
such systems are costly and not simple to use.

These studies emphasise that sign language
recognition technologies are having a major
positive effect on how the deaf and hearing-
impaired communicate.

3. THEORETICAL
BACKGROUND

The main purpose of the Asynchronous Server
Gateway Interface (ASGI) is to get around the
problems experienced by the Web Server Gateway
Interface (WSGI). WSGI has been the default way
for web servers to talk to Python web applications,
mainly ones built using Django. The key purpose of
Flask was to ensure similar interfaces between
servers and web applications, making it possible for
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developers to swap different web frameworks with
no compatibility concerns.

Because WSGI’s model is synchronous, it can only
be effective for using the HTTP protocol. As
WebSocket and other recent protocols became more
popular, this matter was realised. ASGI was
designed to give support for both fast one-step
requests and requests that take more time spread out,
unlike the single-request WSGI. Since ASGI can
work with protocols like WebSocket, its flexibility
matches the constant rise of real-time
communication in today’s web development.
Thanks to asynchronous support, ASGI improves
how well web applications run and increases their
scalability for high-concurrency workloads.

4. SYSTEM ANALYSIS

4.1 Existing System:

Today, existing solutions are designed to benefit
people with disabilities, helped greatly by fast
technological progress. Most communication for
the deaf community is through sign language, but it
can be hard for others to make sense of it. While
technology can help you convert sounds into sign
language, getting a translation that both works well
and remains cheap is still hard. This happens
because sign language needs people to move their
hands in many different ways. Today’s systems use
Natural Language Processing (NLP) to make
speech-to-text easier and improve how text is
processed. Moreover, the lists of included words are
getting larger to feature more of the most common
English words.

Disadvantages of Existing System:

» Most of the solutions on the market today
rely on hardware.

» Processing takes a long time in this
organisation.

» People who communicate with deaf persons
should know sign language.
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4.2 Proposed System:

The goal in our suggested system is to produce
animated graphics for each word using specialised
software. First, voice is converted to text, then NLP
algorithms analyse it, after which the system shows
a matching visual animation.

Advantages of Proposed System:

» With the system, speech is turned into text,
NLP processes the text and animated
displays are shown to those involved.

The approach takes less time and users can
still drive a conversation with the deaf

community without needing a special
language.
5. SYSTEM DESIGN

5.1 SYSTEM ARCHITECTURE

word tokenize

Flask Webapp voice to text

pos tag
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5.2 SEQUENCE DIAGRAMS

User

System

T
1
|
Run server
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Login

initialize required packages

voice/text input

preprocess with NLTK

click on play button

Load animated Videos
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5.3 CLASS DIAGRAM

evaluate

+ testtransform; =list

+ CUDAA(status) : boolean
+ Compose (Resize): dataframe

+ load model =hS

|+ LoadModel() : void

|+ save modekparams): retum ‘
|- predict(): result [
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Train Mode!

|+ train_on_gpu: =string
— 1+ test transforms : = Dataframe
- valid_transforms: = Dataframe

:« Compose(parameters) : retum
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Folder (dataset) : data
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©IJSRED: All Rights are Reserved

Available at www.ijsred.com

5.4 ACTIVITY DIAGRAM
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6. SYSTEM REQUIREMENTS

6.1 Hardware Requirements

Component  Specification

System Intel(R) Core(TM) 13-7020U CPU
@ 2.30GHz

Hard Disk 1TB

g?wqf:es Keyboard, Mouse

RAM 4GB

6.2 Software Requirements

Component Specification

Operating System Windows XP/7/10
Coding Language Python

Tool Anaconda
Interface OpenCV
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7.2 Top-down Integration

Sl# Test Case :

ITC1

Name of Test: Train Model

Item being tested: Modelfit is performed
Sample Input: Train x and train y
Expected output: Fit is performed

Actual output:

Training is doneand accuracy is displayed

Remarks:

Pass.

7.3 System Testing

7. SYSTEMTESTING
7.1 Unit testing:
Sl# Test Case : UTC1
Name of Test: Load dataset
Items being tested: Dataset features and labels are displayed or not
Sample Input: Dataset csv file
All features and labels should be displayed
Expected output:
Actual output: Totaldata is displayed
Remarks: Pass.
Sl# Test Case : UTC2
Name of Test: Split data
Items being tested: Data is divided in to train and test set
Testand train size
Sample Input:
Dataset is divided in to 2 parts
Expected output:
Actual output: Based on given test size data is divided and
storedin train and test sets
Remarks: Pass

In short, sign language translators help bring people
with normal hearing and hearing impairments into
closer connection. In schools, colleges, hospitals,
universities, airports and courts, its use makes
interactions run more smoothly. Going on,
emphasis will be placed on making the website’s
interface more attractive and figuring out how to
add useful new abilities. Having it work on other
platforms like smartphones with an Android
application or using .NET will make the system
easier to reach for more users. Since facial
expressions matter so much in sign language
communication, this project didn’t deal with them,
but we hope to add them to the system later.

Sl# Test Case : - STC-1
Name of Test: - System testing in various versions ofOS
Item being tested: - OS compatibility.
Sample Input: - Execute the program in windows XP/ Windows-7/8
Expected output: - Performance is better in windows-7
Sameas expected output, performance is betterinwindows-7
Actual output: -
Remarks: - Pass
REFERENCES

[1] A. V. Nair and V. Bindu, "A review on Indian
sign language recognition," Int. J. Comput. Appl.,
vol. 73, no. 22, pp. 1-4, 2013.

[2] S. Brahme, "Reading the Signs: Sign
Language," Apr. 21, 2017. [Online]. Available:
http://forreadingaddicts.co.uk/culture/reading-signs-
sign-language/18395

[3] Republic World, "India’s First Sign Language
Dictionary Released,” Mumbai, Mar. 23, 2018.

[4] L. Sweeney, "Gloves that convert sign language
to speech ‘to empower the deaf community’," ABC
News, Apr. 2016.

[5] Divyangjan, "Indian Sign Language Research
and Training Centre (ISLRTC), Department of
Empowerment of Persons with Disabilities,
Ministry of Social Justice & Empowerment,

ISSN : 2581-7175

©IJSRED: All Rights are Reserved

Page 2429



International Journal of Scientific Research and Engineering Development-— Volume 8 Issue 5, Sep-Oct 2025

Government of India," [Online]. Available:
http://205.147.97.190/islrtcapp/

[6] Y. Guo, Y. Liu, A. Oerlemans, S. Lao, S. Wu,
and M. S. Lew, "Deep learning for visual
understanding: A review," Neurocomputing, vol.
187, pp. 2748, Apr. 2016.

[7] T. Young, D. Hazarika, S. Poria, and E.
Cambria, "Recent trends in deep learning based
natural language processing," IEEE Comput. Intell.
Mag., vol. 13, no. 3, pp. 55-75, Aug. 2018.

Available at www.ijsred.com

[8] N. Shone, T. N. Ngoc, V. D. Phai, and Q. Shi,
"A deep learning approach to network intrusion
detection," IEEE Trans. Emerg. Topics Comput.
Intell., vol. 2, no. 1, pp. 41-50, Feb. 2018.

[9] D. A. Cieslak, N. V. Chawla, and A. Striegel,
"Combating imbalance in network intrusion
datasets," in Proc. IEEE Int. Conf. Granular
Comput., May 2006, pp. 732-737.

ISSN : 2581-7175

©IJSRED: All Rights are Reserved

Page 2430



