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ABSTRACT

This research introduces a comprehensive sign language recognition system de-
signed to address challenges faced by individuals seeking to learn sign language,
particularly those with limited access to interactive and varied learning resources.
Leveraging machine learning and computer vision technologies, the system inte-
grates advanced hand landmark detection, dataset creation, model training using a
random forest classifier and real-time inference. The core technology, powered by
Media Pipe Hands, enables real-time capture and processing of hand landmarks
for accurate sign language interpretation. This concept differs from classical net-
work technology based on photon or electron transmission. Underlying principles
of quantum theory and several aspects of quantum behavior make quantum net-
working possible. Here are some important quantum principles are incorporated
in this project. The project underscores the potential to positively impact the lives

DOI: 10.4018/979-8-3693-9336-9.ch013

Copyright © 2025, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

195



of individuals with hearing impairments and contributes to the broader field of
accessible communication systems.

INTRODUCTION

In the landscape of modern technology, the imperative to foster inclusive com-
munication technologies is more critical than ever, especially in catering to the
unique needs of individuals with hearing impairments. This research embarks on
a transformative endeavor encapsulated in the project titled “Advancing Inclusive
Communication: A Comprehensive Sign Language Recognition System Using Ma-
chine Learning and Computer Vision.” The overarching goal is to transcend barriers
by harnessing cutting-edge technologies to facilitate seamless communication for
those engaged in learning sign language.

Atthe heart of our project lies an innovative approach, integrating advanced hand
landmark detection technology provided by MediaPipe Hands. This technology em-
powers the system to capture and process hand landmarks in real time, forming the
foundation for accurate sign language interpretation. The project's ambition extends
beyond conventional methodologies, incorporating a meticulously curated dataset of
sign-language gesture images. This dataset, created with precision and care, serves
as the cornerstone for training our system to recognize a diverse spectrum of sign
language expressions, ensuring adaptability to various communication contexts.

In the realm of machine learning, the project employs a powerful Random Forest
classifier for model training. Renowned for its accuracy and efficiency, this algo-
rithm equips our system with the capability to recognize and classify sign language
gestures with a high degree of precision. The model training process is not merely a
technical facet but rather the backbone of our system's ability to deliver robust and
reliable recognition capabilities.

Real-time inference emerges as a pivotal feature, allowing our system to predict
and interpret sign language gestures on the fly-based on the detected hand landmarks
in video frames, (Subburaj, Murugavalli, & Muthusenthil, 2023). This capability
is a testament to the system's effectiveness and efficiency in recognizing and com-
prehending sign language gestures as they naturally occur.

In essence, the project represents a significant leap forward in the domain of
inclusive communication technologies. By seamlessly integrating machine learning
and computer vision, we have crafted a system with the potential to profoundly
impact the lives of individuals with hearing impairments. This research is not only
a technological feat but a manifestation of the transformative power of technology
in fostering inclusivity, breaking down communication barriers, and empowering
individuals to engage in a richer and more connected world. As we unveil the proj-
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