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Abstract- For those with auditory impairments, sign language
is an essential means of communication that acts as a link
between the hearing and the deaf communities. In this work,
we provide a novel approach that uses CNN or the MediaPipe
architecture to recognize sign language in real-time. Robust
and precise detection of sign motions is made possible by the
combination of CNN networks' sequential modeling
capabilities and MediaPipe's hand tracking.The outcomes of
our experiment confirm that the recommended approach is
efficient at precisely identifying and categorizing real-world
sign language gestures. Because of the system's resilience to
changes in hand shapes, orientations, and movement rates, it
can functional in assistive communication devices,
instructional materials, and accessibility technologies for the
community of the deaf and hard of hearing.This work
advances the development of systems for recognizing sign
language by integrating the advantages of MediaPipe for
hand tracking and networks or CNN for sequential pattern
learning. The suggested method shows potential for enhancing
the inclusivity of communication technologies and promoting
access to the person with hearing loss.
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I. INTRODUCTION

Sign language serves as an important tool for
interaction for those who have hearing loss, providing a
unigue and expressive way to convey thoughts and ideas. It is
essential to be able to read and understand sign language in
order to promote inclusive communication among the deaf
groups.

As technology continues to advance, there is
enhanced focus on building automated systems that aid real-
time sign language detection and interpretation.

Traditional approaches to identify sign language
often faced challenges in accurately capturing the dynamic
and intricate nature of sign gestures. Latest advancements in
computer vision and machine learning techniques have made
the way for more sophisticated solutions. Within this
framework, our research presents an innovative approach to
sign language detection, utilizing the MediaPipe framework
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for hand tracking and networks or CNN for sequential
modelling.

MediaPipe, a powerful library for various computer
vision tasks, provides robust and real-time hand landmark
estimation. Leveraging the accurate hand tracking capabilities
of MediaPipe, we aim to enhance the precision of sign
language detection by capturing the spatial information of
hand movements. Complementing this, we incorporate
networks or CNN, renowned for their capacity to represent
consecutive dependence, to understand the temporal dynamics
inherent in in motions.

The motivation behind our research stems from the

need to create a communication tool that is more inclusive and
efficient for the deaf and hard-of-hearing community. By
designing a system that consistently interprets sign language
in real-time, we aid in the design of assistive technologies,
educational resources, and tools for accessibility that help
person with hearing loss to engage in different life activities.
In this paper, we detail the methodology, experimental setup,
and results of our suggested sign language detection system.
We are confident that the integrating MediaPipe and networks
or CNN offers a promising path for improving the precision
and effectiveness of sign language recognition, thereby
advancing assistive technologies and fostering inclusivity in
communication.

Il. LITERATURE SURVEY

The majority of people who are voice-impaired and
hard of hearing communicate primarily through sign language.
Sign Language in India is a crucial medium of interaction for
the deaf. Individuals with impairments such as Down
syndrome or autism may also find sign language helpful in
communication. More than 300 distinct sign languages exist,
and they differ between countries. Sign language varies
throughout countries even though they speak the same
language. There are three various forms of English sign
language: American, British, and Australian.

The Deep Learning model is adopted in the
implementation of our application. In essence, deep learning is
a machine learning subfield that uses three or more layers of
neural networks. Artificial neural networks, algorithms
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modelled after the structure and functions of the brain, are the
topic of this study. These neural networks are developed to
mimic the way the brain functions, enabling it to learn from
vast volumes of data. Deep learning neural networks make an
effort to imitate the brain by combining data inputs, weights,
and bias. Neural networks come in several varieties to handle
different datasets or challenges.

A CNN, or convolutional neural network, is made up
of one or more convolutional layers. It has a three-dimensional
neuronal architecture. It receives an image as input, gives
individual elements/objects in the image different values, and
then separates them. CNN has applications in speech
recognition, computer vision, image processing, and more.

Recurrent Neural Network (RNN).

An RNN stores and re-feeds its output back into the
input at a certain layer. This aids in layer outcome prediction.
In the event that the prediction is incorrect, minor adjustments
are made using the learning rate. Text to speech (TTS)
conversion models is where RNN is applied. RNN can also be
used for text processing tasks like grammatical checks, auto-
suggest, sentiment analysis, image tagging, translation, and
more. It can also be applied to your orange-coloured text to
make additional modifications by clicking on terms and
swapping them out for synonyms.

>
convolution

—>
pooling flattening

Input
image

]

Convolution layer J l Pooling layer ,

FigurelConvolutionalNeuralNetwork(CNN)

o—©
'@ — @

Input Layer Middle Laver Output Layer

Figure2RecurrentNeuralNetwork

Page | 30

ISSN [ONLINE]: 2395-1052

A thorough, multidisciplinary viewpoint with RF
sensors is offered . The findings show that RF sensing might
potentially provide contactless ASL identification capabilities
to support ASL-sensitive smart environments, all the while
maintaining user privacy and operating efficiently in the dark.
To establish meaningful interpretations for technology and
algorithm correlation, a large-scale intermodal database of
connected native signing would be needed.

Deep cascaded model for video-based isolated hand sign
language recognition.

The authors suggest a deep-based model for
methodical hand sign identification using a cascaded
architecture of SSD, CNN, and LSTM from RGB Videos.
This model enhanced the complexity and accuracy of hand
sign identification. It offered quick processing in uncontrolled
situations, including sudden hand movements. It is possible to
increase detection accuracy by using additional data.With this
approach, overlapping signs, double hand signs, and ISL-
specific signs were successfully identified. For a select few
signs, the system attained 100% accuracy; nevertheless,
because it ignores the gestures' surrounding context, it
frequently produces inaccurate translations.

I11.STUDIES AND FINDINGS

Despite the advancements in technology, individuals
with hearing impairments continue to face communication
challenges in various social, educational, and professional
settings. One significant barrier is the limited availability of
automated sign language detection systems. Traditional
methods often struggle to accurately interpret the intricate and
the dynamic quality of motions in sign language, hindering
seamless communication between the deaf.

Existing solutions may lack robustness in tracking
hand movements or may not effectively capture the temporal
dependencies inherent in sign language expressions.
Additionally, the necessity of instantaneous recognition adds
another layer of complexity, as delays or inaccuracies in
interpretation can hinder the fluidity of communication for
individuals relying on sign language.

EXISTING SYSTEM

Before deep learning became a prominent technology
for sign language detection, there were several methods and
systems used for this purpose. Here are some existing or old
systems for sign language recognition that predate deep
learning:
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Sensor-based Systems:

These systems use sensors such as accelerometers,
gyroscopes, and flex sensors to capture hand movements and
gestures. The sensor’s informations are analysed by
algorithms to detect signs.

Template Matching:

Template matching involves comparing the captured
sign gesture with a database of predefined sign templates. The
system identifies the closest match to recognize the sign.

Glove-based Systems:

Specialized gloves equipped with sensors are worn
by the person to capture hand movements and gestures. The
information from these gloves are then processed to recognize
signs.

Although these methods were employed before the
advent of deep learning, they often faced challenges such as
limited accuracy, scalability, and robustness to variations in
sign gestures. Nevertheless, older methods may still hold
relevance in specific contexts.

DISADVANTAGES

e Less accuracy.

e Doesn’t work if sensor gets damaged.

e  Sensor behaviour might change due to environmental
impacts.

o Complex and less user-friendly.

Proposed System:
Data Collection and Preprocessing:

Gather a huge information of sign language motions,
including video clips of various sign gestures and the voice
and text translations that go with them preprocess the video
data to take pertinent features such as hand landmarks, hand
movements, and gestures using MediaPipe Hand Tracking.

Feature Extraction:

e Utilize MediaPipe Hand Tracking to extract hand
landmarks and track hand movements in the sign
language videos.

e  Preprocess the extracted hand landmarks and convert
them into suitable input representations for the CNN/
model.
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Model Training:

e Design a CNN/-based architecture for sign language
recognition. CNNs can be used to take spatial
features from hand landmarks, while can capture
temporal entanglement in the gesture sequences.

e Train the CNN/ model using the pre-processed sign
language data. The model should be trained to predict
both the corresponding text translation and voice
translation given the input sign language gestures.

Evaluation and Validation:

e Evaluate the trained model on a separate validation
dataset to assess its performance in sign language
recognition, text translation, and voice synthesis.

e Fine-tune the model and adjust hyperparameters
derived from the verification results to improve
performance.

Integration and Deployment:

o Integrate the trained CNN/ model with the MediaPipe
Hand Tracking pipeline to enable real-time sign
language recognition from live video streams.

e Implement modules for text translation and voice
synthesis to convert the recognized sign language
motions into text and synthesized speech.

o Deploy the integrated system on suitable platforms
such as desktop applications, for wider accessibility.

User Interface:

e Develop a user-friendly interface that displays the
recognized sign language motions in real-time and
provides the relevant text and voice translations.

e Include features for adjusting voice settings (e.g.,
speed, pitch) and displaying text translations in
different languages.

ADVANTAGES
Real-time Recognition:

MediaPipe provides efficient hand tracking
capabilities, enabling real-time recognition of sign language
motions from live video streams. This permits for immediate

feedback and interaction with users.

Accuracy:
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By leveraging CNN/ models, which are powerful
deep learning architectures, the precision of the system is great
in recognizing complex sign language gestures. This accuracy
is crucial for ensuring reliable translation into voice and text.

Adaptability:

The system can be trained on diverse datasets
covering various sign languages and gestures, making it
adaptable to different users and contexts. It can also be fine-
tuned and updated over time to improve performance and
accommodate new signs.

IV. CONCLUSION

Our research endeavours to address the
communication challenges faced by persons with hearing loss
through the development of an innovative sign language
detection system. By integrating the MediaPipe framework for
accurate hand tracking and networks or CNN for capturing
temporal dynamics, we aimed to create a robust and real-time
solution for sign language recognition.

Throughout the course of this study, we successfully
achieved the defined objectives. With the use of the
MediaPipe architecture, we were able to create a very accurate
hand tracking system that would collect the spatial
information needed to decipher sign language movements.

The integration of networks or CNN facilitated the

modeling of temporal dependencies, allowing the system to
understand the dynamic nature of sign expressions.
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