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ABSTRACT

Sign Language Interpreter (SLI) interprets computer vision
with machine learning, mainly using K-Nearest Neighbors and
Support Vector Machine algorithms in gesture recognition. The
SLI detects and analyzes hand gestures along with some other
characteristics of sign language communicators. KNN
classifies these gestures based on their similarity to known
labeled gestures; hence, it can handle multidimensional data.
Being a more advanced technique, SVM finds the best possible
hyperplane that can separate classes of gestures, hence giving
razor-sharp demarcations between different gestures. The
performance of the SVM was better in this application than
KNN, thus showing its high ability to handle the complexity of
sign language gestures, hence improving translation and

interpretation.

Keywords: Sign language, KNN, SVM, Gesture-to-Text,

Text-to-Speech, Machine Learning.
1. INTRODUCTION

Modern conditions are demanding about being inclusive and
having equal distribution of information between men and

women with their varieties of language regimes.

Used, the sign language will be the key for individuals with
hearing impairments communication. At present, it opens doors
for them to get involved in social interactions and the dispersal
of ideas. However, it’s been a challenge for this group of people
to avail themselves of online resoures and effectively
communicate in the online environment—a need that presses
for ingenuity. We investigate this breakthrough solution
concerning the web and cutting edge technology, meaning
SLT. This system, under discussion, is going to make web-

based online platforms more realizable for people with hearing

disabilities and ensure their involvement in everyday life within

the information society.

Web Technologies, together with machine learning models, are
very powerful solutions with completely different and very
diverse capabilities. direct

Web Technologies give

conversation through electronic devices, hence making
interaction between sign language users easy. In contrast,
machine learning enables the system to capture sign language
gestures accurately, perceives them, and translates them into
appropriate text. Improvement in artificial neural networks
related to sign languages and able to analyze new patterns for
the optimization of the recognition process is required.
Deployment of the algorithms of k-Nearest Neighbors and
Support Vector Machine for gesture classification has made the
system more accurate and reliable in its interpretations, given

pre-existing data.

It not only develops computer studies but has the deep potential
to help people with hearing difficulties. The Sign Language
Translator system closes the gap in communication; hence,
their inclusion in online activities ensures equity in access to
information. SLT has seamlessly put together web technologies
with machine learning and has taken a giant jump towards
making the digital environment inclusive. It showcases what
technology can do to impact real-life problems and improve the

living of life for the marginalized.
2. LITERATURE SURVEY

Sign language translation systems have vastly improved,
independently based on methodologies and technologies. For
example, a smart glove that would apply flex and contact
sensors along with inertial sensors such as an MEMS 6 DOF
accelerometer/gyroscopic sensor should be able to attain an

accuracy of 96% in interpreting ASL hand movements into text
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for 20 out of the 26 letters. Another innovation in development
interprets Indian Sign Language into English by implementing
mobile vision technology on LABVIEW software in order to
communicate properly between hearing and speech-impaired

people, and those who can hear.

Another device using Convolutional Neural Networks and
custom ROl segmentation on a Raspberry Pi efficiently
translates five learned sign gestures in real-time from video
streams. Sign language translation systems make use of
machine learning techniques to detect gestures that involve
support vector machines and k-nearest neighbors. Of these,
KNN performs better during training. The Virtual Sign Model
focuses on educational material targeted at the deaf and hard-
of-hearing population because it enables two-way translations

between Portuguese Sign Language and written Portuguese.

Further, the innovation of deep learning solutions in
interpreting hand signs as English text using the CNNs to
enhance accessibility in communication is given. Further,
VirtualSign is one such platform providing an educational
setting with two-way sign language translation capabilities all
over Europe. Technologies like these attribute to the continuous
development for dynamic hand gesture recognition systems
using deep learning for improved performance in touchless

nature that are helpful for the hearing-impaired.

The most innovations include a transformer-based architecture
that has reached state-of-the-art performance in interpreting
sign language videos into spoken languages. Deep learning
techniques have been core to Arabic sign language translation
systems and have returned high-accuracy classification and
semantic recognition. Each development represents another
step toward the exploitation of technology to transcend spoken
and hearing barriers and improve the way of life for those

suffering from hearing loss.
3. EXISTING WORK

There are numerous available systems for SLT: human
interpreters, devices that can be worn, computer vision-based
systems, mobile applications, and research prototypes. Human
interpreters are effective but always isn’t available and

definitely not practical. A wearable device and computer

vision-based systems were proposed as technological solutions
for SLT. However, these solutions could become cumbersome
and computationally intensive. Mobile applications provide a
very convenient environment for SLT using smart phones.
However, often, due to translation accuracy issues, at real-time
translation, they generally break. Research prototypes based on
advanced machine learning techniques offer some satisfying
performance in solving the problem but are yet to be fully cost-
effective for everyday use because of issues in regarding to

developing countries because of the value and accessibility.

Many ongoing research projects have implemented machine
learning techniques such as K-Nearest Neighbors and Support
Vector Machines to tackle the problems stated above in sign
language translation. For example, in 2019, Ramu et al.
presented an automatically recognizing system implementing
KNN for the Indian Sign Language. Another essential feature
extraction from videos of signing is a system with the main
studying of hand shapes and their positions and movement in
signing. The system averaged an accuracy of over 90%
recognition for a dataset consisting of 40 ISL words. These
efforts show the progress continuing toward making
communication more accessible to those who use sign

languages.
4. PROBLEM STATEMENT

The project shall bridge the gap of communication between the
signing community and non-signing individuals by bridging
the prevalent misconception and situations of social exclusion.
The system proposed in this research paper is an efficient
machine learning-based sign language translation that
effectively interprets sign language gestures into text or speech
in real-time. By employing K-nearest neighbors and Support
Vector Machines algorithms, this work is going to ensure equal
access and usability for all subjects, including the individuals

with hearing impairments.
5. PROPOSED SYSTEM

In our new sign language project, we have gone simple but very
right. Other than the usual CNNs, we pick KNN and SVM
methods as our main plan to make the whole system less

complex yet very accurate.
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Thus, our system is based on KNN and SVM methods; it is
simple for everybody to add his own special signs of sign
language. This not only makes the translator better in
understanding many kinds of sign language, but also makes our

system simpler and more efficient.

Leaving the usually complex brain-mimicking networks, this
work uses the easy and effective pattern spotting skills of KNN
and SVM. This can be focusing on a good mix of speediness in
processing and ease in getting to know why it works, which
makes it fit well for the user. This keeps our project easy and

clever.

Our unique solution to turning Sign Language into text proves
to be a real aspiration for creating a system that is not only
usable but simple to use for the hearing-impaired communities.
Focusing on simple and right translations, we are making a
system that is really easy to use something working well. This
allows users to use their own way of signing for a more open

and customized talking experience.
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Fig -1: Proposed System
6. MODEL TRAINING

The training approach of our proposed sign language
translation system would be according to the successful fusion

of two best-known and surprisingly resilient machine learning

approaches: K-Nearest Neighbors and Support Vector

Machines.

KNN classifier is implemented to assemble with the first phase
of setting the value of parameter k. This is a crucial parameter
which will identify the required number of nearest neighbors to
take into consideration before labeling the test feature vector. It
uses a large dataset including labeled signs. It constructs a
detailed training set of language images and annotates each one

by the corresponding sign gesture.

By this process, the KNN algorithm learns very intricate
relationships among the various visual features and their
associated sign language gestures that enable the model to
realize accurate recognition. Further, to enhance the
adaptability of the system, we are incorporating user-generated
signing samples that will empower the model to recognize and

learn the signing styles individually.

Aside from KNN, we also utilize SVM, the most applied
algorithm because of its outstanding skills in recognizing
patterns. We integrated the strengths of KNN and SVM to form
a very solid, all-rounded base into our training process to obtain
a model for the sign language translator. After training, the
combined KNN-SVM model is fine-tuned rigorously. From
this already extensive training corpus, we perform the
validation process itself, and it will ensure consistent and
reliable performance with very wide ranges of variety across
sign languages. It will be reliably performed by high diversity
in the expression of the sign language in hand and will create
the foundation for the deep precision and inclusivity achieved

in the interpretation of hand signs within our translation system.

Therefore, with such an innovative amalgamation of KNN and
SVM, for sure, our sign language interpreter will be able to
revert back an integrated, adaptive user experience, which
caters to all diversified needs of this group within the hearing-
impaired community. We combine these very complementary
machine learning techniques, strategic in nature, into our
solution that guides it toward new heights in accuracy,

flexibility, and user-oriented design.
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Overall Workflow

e Initialization: The Main class initializes various
variables and Ul elements that would be used.

e  Webcam activation: Turning on the web camera to
record real-time video feeds.

e Tracking Initial Gesture Training: First to be
trained are the "start" and "stop" gesture that will
trigger this prediction process.

e Loading KNN Model: A KNN classifier is loaded,
and the training and prediction model is prepared.

e Custom Gesture Training: It allows users to train
new gestures and uses the system to recognize such
trained gestures.

e Prediction and Output: The prediction of gestures
from the web cam feed is taken and transformed to text

output, image, and audio output.

Sign Language
—_ > Interpreter System
(SLIS)

Capturing  Human Visual
Medium Sign

Human

Output

Fig -2: Model Training

7. PREDICTION AND OUTPUT

Consequently, our project on sign language interpretation
would be focused on detecting hand signs, a critical task in
opposite to the face detection methods that could otherwise be
found. This strategic choice is supposed to raise belief in
gestures of hands as important in the computer vision
technology. Unlike most of the standard approaches, our
system will be fine-tuned to recognize and analyze the small
details of hand signs, including the development and training

of specific algorithms.

This is done by the integration of machine learning into the
strategic approach: to integrate the K-Nearest Neighbor image
classifier seamlessly with the potent algorithm, Support VVector

Machines. An interesting feature of this KNN classifier is that

it helps the users add personalized gestures, thereby making the
translation system more adaptive and inclusive. This even
further benchmarks the goal of having a user-friendly and
topically customized platform to cater to the abundant needs of

its users.

However, it is known that the SVM algorithm complements the
KNN classifier by its very excellent capabilities of pattern
recognition. It enhances the truth and system robustness of
detection with a wide diversity in hand signs and their
consequent translations. Its capability to deal with issues
regarding complex classification means that different hand
gestures can now be more accurately interpreted by our system,
hence increasing the general reliability of translations.

Crucially, the training set is very rich and diversified, which
allows for interpretation of hand signs with high accuracy and
this allows for further interpretation. Such a volume of training
examples includes very many numbers and variations of
different gestures that the system can learn and make
generalizations on. Our project combines the strengths of KNN
and SVM to make technology leap forward into providing
effective and high-response support for specific needs and

preferences unique to the community of the hearing disability.

We hope to develop a smart system translation for sign
languages that integrates the outstanding strengths of KNN or
SVM algorithms into one logical system. This is supposed to
be an accurate, adaptive, and user-friendly type of structure
targeting better communication and inclusiveness for all the

people who use sign languages.

Train Gestures

Fig -3: Initiation and Termination Gesture Samples
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Fig -4: Custom Gesture Inputs

oadw O @

Translate -

BYE OKAY

A3 3XA

Fig -5: Customized sign interpretations
8. CONCLUSION

This research is mainly focused on developing a new fusion of
computer vision with machine learning techniques achieved
through the strategic integration of the K-Nearest Neighbors
algorithm with the Support Vector Machine algorithm. The
developed system, very easy and straightforward, was
compelling in sign language translation, specifically
constructed by the team of researchers. Rather than the
complicated neural network architecture, simplicity and
accuracy have been kept under prime concern to meet
diversified demands from the deaf and hard-of-hearing
community to enhance communication accessibility to a great
extent. The reason this technology can enable the bridging of a

communication gap and bring digital inclusivity is through the

exists a very meticulous training dataset for the purpose of

precise hand sign detection.
8. REFERENCES

[1] “Sign Language Translator and Gesture Recognition”
Mohammed Elmahgiubi Mohamed, Tripoli, Libya Nabil
Drawil, and Mohamed Samir Elbuni Computer Engineering,

Faculty of Engineering University of Tripoli, Tripoli, Libya

[2] “Vision-Based Sign Language Translation device” Yellapu

Madhuri, Anitha.G, Anburajan.M

[3] “An Efficient Sign Language Translator Device Using

Convolutional Neural Network and Customized ROI
Segmentation” Saleh Ahmad, S. M. Asaduzzaman, Amit

Debnath Joy, Morsalin Hossain

[4] “Web-Based Sign Language Translator Using Machine
Learning Techniques” M. Lakshmi Narayana, B. Shanmuka
Siva Sai Neeladri Varma 2, K. Ganesh 3, P. Teja Krishna
Varma 4, T. Lochan 5 Assistant Professor, Department of

Information Technology, SRKR Engineering College, Andhra

[5] “Automatic Sign Language Translator Model” Paula
Escudeirol , Nuno Escudeiro2 , Rosa Reis3 , Maciel Barbosa4

José Bidarra5 , Bruno Gouveia6

[6] “Indian Sign Language (ISL) Translation System For Sign
Language Learning” by M.Jerin Jose, V.Priyadharshni,
M.Suresh Anand, A.Kumaresan and Dr.N.MohanKumar S.K.P

Engineering College, Tiruvannamalai, India

[7] “Sign Language Translator using Deep Learning” Uday
Patil, Saraswati Nagtilak, Sunil Rai, Swaroop Patwari, Prajay

Agarwal and Rahul Sharma

[8] “Automatic Sign Language Translation to Improve
Communication” by Tiago Oliveira, Emanuel Rocha, Paula
Escudeiro Fernando, Maciel Barbosa, Nuno Escudeiro ISEP -
School of Engineering, Polytechnic Institute of Porto Porto,

Portugal

[9] “Deep Learning-Based Approach for Sign Language
With  Efficient

Representation” Muneer Al-Hammadi, Ghulam Muhammad,

Gesture  Recognition Hand Gesture

synergistic interaction between KNN and SVM, provided there Wadood Abdul, Mansour Alsulaiman, Mohammed A.
© 2024, IJSREM | www.ijsrem.com | Page 5


http://www.ijsrem.com/

&g! \35!%

%‘:@ International Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 08 Issue: 07 | July - 2024

SJIF Rating: 8.448

ISSN: 2582-3930

Bencherif, Tareq S. Alrayes, Hassan Mathkour And Mohamed
Amine Mekhtiche (Member, IEEE)

[10] “Sign Pose-based Transformer for Word-level Sign
Language Recognition” Matya’s Boh ~ a’cek Marek Hr ™ uz’
University of West Bohemia, Faculty of Applied Sciences,
Department of Cybernetics and New Technologies for the

Information Society

[11] “Sign-to-speech translation using machine-learning-
assisted stretchable sensor arrays” Zhihao Zhoul,2, Kyle
Chen2 , Xiaoshi Lil , Songlin Zhang 2 , Yufen Wu3 , Yihao
Zhou2 , Keyu Mengl , Chenchen Sunl , Qiang He 1, Wenjing
Fanl, Endong Fanl, Zhiwei Linl , Xulong Tanl , Weili Deng
2, Jin Yangl and Jun Chen 2

[12] “Al Enabled Sign Language Recognition And VR Space
Bidirectional Communication Using Triboelectric Smart
Glove” Feng Wen, Zixuan Zhang, Tianyiyi He & Chengkuo
Lee

[13] “ML Based Sign Language Recognition System” by
Amrutha K and Prabu P, Dept. of Computer Science
CHRIST(Deemed to be University) Bangalore, India

[14] “Sign Language Transformers: Joint End-to-end Sign
Language Recognition and Translation” Necati Cihan Camgoz,
Oscar Kollerg, Simon Hadfield and Richard Bowden CVSSP,
University of Surrey, Guildford, UK, gMicrosoft, Munich,

German

[15] “A Comprehensive Study on Sign Language Recognition
Methods” Nikolas Adaloglou, Theocharis Chatzis, Ilias
Papastratis, Andreas Stergioulas, Georgios Th. Papadopoulos,
Member, IEEE, Vassia Zacharopoulou, George J. Xydopoulos,
Klimnis Atzakas, Dimitris Papazachariou, and Petros Daras,
Senior Member, IEEE University of Patras Centre for Research

and Technology Hellas

[16] “Sign Language Semantic Translation System using
Ontology and Deep Learning” Eman K. Elsayedl, Doaa R.
Fathy2 Mathematical and computer science Al-Azhar

University Cairo, Egypt

[17] “Real-Time Sign Language Translator” Rathnayake
R.K.D.M.P, Wijekoon W.M.S.T, Rajapakse K.G, Rasanjalee

K.A. and Dilshan De Silva Sri Lanka Institute of Information
Technology, Malabe, SRI LANKA

[18] “Hand Gesture Recognition For Sign Language Using
3DCNN” Muneer Al-Hammadi (Member, leee), Ghulam
Muhammad (Senior Member, leee), Wadood Abdul (Member,
leee), Mansour Alsulaiman, Mohamed A. Bencherif, And
Mohamed Amine Mekhtiche

[19] “A Comprehensive Study on Deep Learning-based
Methods for Sign Nikolas
Adalogloul*, Theocharis Chatzisl*,

Andreas Stergioulasl*, Georgios Th. Papadopoulosl, Member,

Language Recognition”

llias Papastratisl*,

IEEE, Vassia Zacharopoulou2, George J. Xydopoulos2,
Klimnis Atzakas2, Dimitris Papazachariou2, and Petros Darasl
Senior Member, IEEE

[20] “Real-time Vernacular Sign Language Recognition using
MediaPipe and Machine Learning” Arpita Haldera, Akshit
Tayade

© 2024, IJSREM | www.ijsrem.com

| Page 6


http://www.ijsrem.com/

