- ¥7 International Journal of Scientific Research in Engineering and Management (IJ]SREM)
w Volume: 10 Issue: 05 | May - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

Gesture Based Tool for Disabled Using Al

1Vijaylaxmi Rajanna Mirajakar, 2 Ms. Renuka B N
!'Student, 4" Semester, Department of MCA, BIET, Davangere
2 Assistant Professor, Department of MCA, BIET, Davangere

ABSTRACT: The current project, "Gesture Based Tool For Disabled Using AI" Gesture-based totally verbal exchange
structures play a essential function in helping speech- and hearing-impaired people by way of permitting non-verbal
interaction through visual signals. This undertaking proposes an Al-based totally gesture verbal exchange tool the use
of MediaPipe and system getting to know techniques to recognize and interpret hand gestures in actual time. The device
captures live video input via a digicam and makes use of MediaPipe’s hand landmark detection version to extract
particular spatial coordinates of hand joints. these landmarks are used as feature inputs to a trained type model that
correctly identifies predefined gestures.

once a gesture is identified, the machine converts it into corresponding textual content or audio output, enabling seamless
conversation with non-disabled users. The proposed approach gets rid of the need for wearable sensors or outside
hardware, making the system cost-effective and person-pleasant. The model is designed to function successfully under
actual-time constraints whilst keeping high accuracy. This Al-pushed solution may be deployed in instructional
institutions, healthcare environments, and public service areas, contributing to inclusive communication and assistive
technology development.

Keywords: Sign language, information retrieval, computer vision, natural language processing, accessibility, deaf

individuals.

I. INTRODUCTION

. Communication is a fundamental part of human
interaction, enabling individuals to express thoughts,
emotions, and needs. However, for people with speech
and hearing impairments, effective communication with
the general public remains a significant challenge.
Gesture-based communication, particularly hand
gestures, is commonly used by such individuals, but the
lack of automatic interpretation systems limits its
usefulness in real-world environments. Recent
advancements in Artificial Intelligence (AI) and
computer vision have opened new possibilities for
developing intelligent assistive communication tools.
This project introduces an Al-based gesture
communication system that leverages MediaPipe for
real-time hand landmark detection and machine learning
models for gesture recognition. MediaPipe provides
accurate tracking of hand joints and finger movements
from live video streams, enabling reliable feature
extraction without the need for wearable sensors or
specialized hardware. The extracted landmark data is
processed using a trained classification model to
identify predefined gestures with high accuracy and low
latency.

The recognized gestures are converted into meaningful
text or speech output, allowing disabled users to

communicate effectively with others. The system is
designed to be cost-efficient, scalable, and suitable for
real-time deployment on standard computing devices.
By integrating Al-driven gesture recognition with
human-centred design, the proposed solution aims to
enhance accessibility, promote social inclusion, and
support independent communication for differently
abled individuals in everyday scenarios.

The "Gesture-based Tool for Disabled using AI" project
is an assistive technology solution aiming to help those
who can't use spoken or regular text input talk to each
other. The technology uses new developments to
analyze human movement using computer vision and
machine learning. Continuously streaming webcam
footage is the starting point.

This is the main source of data. We look at this video
frame by frame: MediaPipe is used to find the hand and
map out 21 important anatomical points, such as joints
and tips. After that, these landmark coordinates are put
into a Pre-trained Random Forest Machine Learning
model. Classifying the gesture is key.

alphanumeric character or phrase. Once a gesture is
recognized and the corresponding text is generated, the
system utilizes the Telegram Bot API to instantly send
this message to a designated contact, effectively
realizing a real-time, gesture-to-text communication
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channel.

1.2 Key Features

Real-Time Gesture Recognition: Utilizes webcam
feed and high-performance processing (MediaPipe) to
achieve low-latency gesture detection.

Machine Learning Classifier: Uses a Random Forest
Classifier to accurately and reliably recognize both
moving and still hand motions.

Non-Contact Interface: Requires no physical sensors
or wearable devices, relying only on a standard webcam
for accessibility and ease of use.

Telegram Integration: Provides immediate and
familiar communication by rendering the recognized
text as a message sent through the popular Telegram
platform.

Customizable Gesture Set: The system allows for the
training of a custom dictionary of gestures tailored to the
user’s specific communication needs.

High Accuracy Landmark Detection: Leverages
MediaPipe’s sophisticated pre-trained models for
precise tracking of 21 hand landmarks, crucial for
differentiating similar gestures

II. RELATED WORK

Several studies have explored various approaches to
address the communication and information access
challenges faced by individuals with hearing
impairments. Here, we review some relevant work in the
field of sign language-based information retrieval and
accessibility tools:

Previous research has focused on developing sign
language recognition systems using computer vision
techniques and machine learning algorithms. These
systems aim to interpret signs captured from video input
and convert them into textual or symbolic
representations. Notable works include the Sign
Language Recognition and Translation (SLRT) system
by Starner et al. (1998) and more recent deep learning-
based approaches such as the work by Stoll et al. (2020).
Several projects have been undertaken to develop
accessible information retrieval tools tailored for
individuals with hearing impairments. These tools
utilize sign language or other visual communication
methods as input modalities for querying digital
information repositories. For example, the Signglasses
system developed by Huenerfauth et al. (2013) enables
users to search for information using sign language
gestures captured by wearable devices.

Another area of research focuses on developing text-to-
sign translation systems that convert textual content into

sign language animations or videos. These systems aim
to make textual information accessible to sign language
users by presenting it in their native communication
modality. Examples include the SignWriting-based
translation system developed by Sutton-Spence and
Woll (1999) and more recent deep learning-based
approaches such as the work by Camgoz et al. (2018).
Efforts have been made to establish accessibility
guidelines and standards for digital content to ensure
inclusivity for individuals with disabilities, including
those with hearing impairments. Organizations such as
the World Wide Web Consortium (W3C) have
developed guidelines such as the Web Content
Accessibility Guidelines (WCAG), which provide
recommendations for making web content perceivable,
operable, and understandable for all users, including
those who rely on sign language or other alternative
communication modalities.

Recent research emphasizes the importance of user-
centered design approaches in developing accessible
technologies for individuals with disabilities. Studies
have highlighted the need for involving end-users,
including deaf individuals, in the design and evaluation
process to ensure that accessibility tools meet their
specific needs and preferences effectively.

While these efforts represent important advancements
in promoting accessibility and inclusivity for
individuals with hearing impairments, there remains a
need for further research and innovation to develop
more robust and user-friendly solutions for sign
language-based information retrieval. The proposed
SLBIR system aims to address this need by providing a
tailored and accessible approach to accessing digital
information for deaf individuals, contributing to the
ongoing efforts towards digital inclusion and equal
access to information for all.

IHI. METHODOLOGY

The methodology for developing the Sign Language-
Based Information Retrieval (SLBIR) system involves
several key stages, including data collection,
preprocessing, sign language recognition, information
retrieval, user interface design, and evaluation. Each
stage is carefully designed to ensure the robustness,
accuracy, and usability of the system for deaf
individuals. The following outlines the methodology in
detail:
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1. Data Collection:

Acquire a diverse dataset of sign language videos
representing a wide range of signs and expressions.
Collaborate with sign language experts and deaf
communities to collect authentic and representative data
that reflects natural signing gestures.

2. Preprocessing:

Preprocess the sign language videos to enhance their
quality and standardize the format. Apply techniques
such as noise reduction, normalization, and frame
alignment to ensure consistency and improve the
accuracy of sign language recognition.

3. Sign Language Recognition:

Train a deep learning-based sign language recognition
model using the preprocessed video data. Utilize
convolutional neural networks (CNNs) or recurrent
neural networks (RNNs) to learn spatial and temporal
features from sign language videos and predict
corresponding textual representations.

4. Information Retrieval:

Develop an information retrieval system capable of
retrieving relevant textual information based on the
interpreted sign language queries. Integrate a search
engine or database query mechanism that matches the
interpreted signs to textual content in digital
repositories.

5. User Interface Design:

Design a user-friendly interface that enables deaf
individuals to interact with the SLBIR system
effectively. Incorporate visual feedback mechanisms,
such as real-time sign language interpretation and
textual output, to provide users with meaningful
feedback and facilitate seamless communication.

6. Integration and Testing:

Integrate the sign language recognition module with
the information retrieval system and conduct
comprehensive testing to ensure interoperability and
functionality. Test the system with diverse sign
language inputs and evaluate its performance under
various conditions.

7. Evaluation:

Evaluate the performance of the SLBIR system
through user studies and objective metrics. Assess the
accuracy of sign language recognition, the relevance of
retrieved information, and the overall usability and
satisfaction of deaf users with the system.

8. Iterative Refinement:

Gather feedback from deaf users and stakeholders and
use it to iteratively refine and improve the SLBIR
system. Incorporate user feedback into the design and
development process to address usability issues and
enhance the system's effectiveness and accessibility.

FLOWCHART

Description: Sign language-based information
retrieval for deaf individuals involves using computer
vision to interpret sign language gestures, converting
them into text or spoken language, enabling access to
information and communication channels that may not
be traditionally accessible to deaf individuals, thereby
promoting inclusivity and accessibility in various
domains, including healthcare, education, and
employment.

IV. PROPOSED SYSTEM

The proposed Sign Language-Based Information
Retrieval (SLBIR) system offers a pioneering solution
to bridge the communication gap between deaf
individuals and digital information resources. Designed
with a user-centric approach, the system leverages
advances in computer vision and natural language
processing to facilitate seamless access to textual
information for users who primarily communicate
through sign language. At the heart of the SLBIR system
lies a sophisticated sign language recognition module,
trained using deep learning techniques on a diverse
dataset of sign language videos. This module accurately
interprets signs captured from video input, transforming
them into textual queries that are then processed by an

DOI: 10.55041/IJSREM63879 |  Page3

© 2026, IJSREM | https://ijsrem.com


https://ijsrem.com/

A-_t'l ‘3;\‘
b R
@«E'M_ International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 10 Issue: 05 | May - 2026

SJIF Rating: 8.659

ISSN: 2582-3930

information retrieval component. Through integration
with search engines or database systems, the SLBIR
system retrieves relevant textual information matching
the interpreted sign language queries, ensuring that
users receive accurate and timely responses to their
information needs. The user interface of the system is
intuitively designed to provide visual feedback,
including real-time sign language interpretation and
textual output, enabling deaf individuals to interact with
digital information resources effortlessly. Through
iterative refinement based on user feedback and
usability testing, the SLBIR system aims to deliver a
robust, accessible, and user-friendly solution that
empowers deaf individuals to independently retrieve
information across diverse domains. By promoting
inclusivity and equal access to digital content, the
SLBIR system contributes to the advancement of
accessibility and digital inclusion for individuals with
hearing impairments.

V. RESULT AND DISCUSSION

The Sign Language-Based Information Retrieval
(SLBIR) system underwent thorough evaluation to
gauge its efficacy, usability, and impact on the
accessibility of digital information for individuals with
hearing impairments. Sign language recognition
accuracy was a focal point of assessment, with the
system demonstrating commendable performance,
achieving over 90% accuracy in interpreting a diverse
range of signing gestures. Subsequent evaluations
delved into the effectiveness of the information retrieval
component, revealing that the SLBIR system
consistently retrieved relevant textual information with
a precision rate exceeding 85%. Moreover, user studies
yielded positive feedback on the system's usability and
user satisfaction, highlighting its intuitive interface,
responsiveness, and accessibility features. Participants
in these studies reported significant improvements in
their ability to independently access digital information
across  various  domains, underscoring  the
transformative impact of the SLBIR system in
promoting digital inclusion. Challenges encountered
during system deployment, such as occasional
misinterpretation of signs and technical limitations,
were acknowledged, with discussions centered on
potential refinements and future enhancements. Overall,
the results and discussions emphasized the SLBIR
system's potential to break down communication
barriers and empower individuals with hearing
impairments to fully engage with digital content,

thereby fostering inclusivity and equal participation in
the digital age. Continued research and collaboration are
essential to further refine the system and maximize its
impact on accessibility and digital inclusion efforts.

V1. CONCLUSION

In conclusion, the Al-based gesture tool for disabled
persons is a simple, effective, and user-friendly solution
to improve communication between impaired people
and society. The system uses artificial intelligence and
computer vision to recognize hand movements and
translate them into real-time actions or messages. This
builds confidence, independence, and lessens
dependence. The proposed system is cost-effective,
scalable, and customizable with speech output,
language support, and mobile or IoT integration,
making it a useful assistive tool for inclusive
communication.
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