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Abstract— Communication with others is no longer a hardship for the Blind, Deaf, and Dumb. 
They struggle to communicate effectively with conventional people. They struggle to obtain 
work and maintain traditional lifestyles. In this work, it provides a two-way smart 
communication system for the Blind, Deaf, and Dumb, as well as for normal individuals. The 
system consists of two major parts: Our hardware technology allows Blind, Deaf, and Dumb 
individuals to communicate with a normal person using Kannada Language, while our Android 
application allows non-sign language users to quickly answer. This assures a two-way smart 
communication system, making life less demanding for them. The dynamic hand skeleton data 
have become increasingly attractive to widely studied for the recognition of hand gestures that 
contain 3D coordinates of hand joints gestures by extracting all possible types of skeleton-based 
features. This project used two graph-based neural network channels in our multi-branch 
architectures and one general CNN-neural network channel. 
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I. INTRODUCTION 

The virtual assistant for individuals with disabilities uses innovative technology to provide gesture-to-voice, eye 
blink-to-voice, and virtual drawing-to- voice capabilities. These capabilities provide alternate modes of 
communication, allowing users to transmit ideas, interact with computer interfaces, and exhibit creativity 
through natural gestures and eye movements [1][2]. The virtual assistant is intended to be a versatile and 
personalised tool that responds to each user's specific needs, resulting in a more inclusive and empowering user 
experience. While present assistive technologies are useful, they may not meet all of the various needs of people 
with disabilities [3]. This project attempts to create a virtual assistant that breaks down traditional barriers by 
including gesture detection, eye blink tracking, and virtual painting capabilities [4][5]. 

II. HAND GESTURE RECOGNITION 

Gestures are a notable form of human communication. As a result, gestures might be seen as an interesting way 
to interact with computers, given they are already an integral part of how people communicate. Motion 
recognition aims to recognize human signals and use them to control devices. By implementing constant motion 
recognition, users can control a computer by performing a specific motion in front of a connected camera [6][8]. 
An important goal of this motion recognition research is to provide a framework that can recognize certain 
human motions for controlling signs language and the mouse [7].  
 
 
Grenze ID: 01.GIJET.12.2.92_21 
© Grenze Scientific Society, 2026  

 

Grenze International Journal of Engineering and Technology, June Issue 



 
2763 

This project addresses various challenges, such as This project discusses motion, its classification, its role in 
signs language and mouse control, framework engineering ideas for implementing a motion recognition 
framework, real-world issues with motion recognition, and the future of motion recognition. 

III. SIGN LANGUAGE 

Understanding the complexities of hand shapes used in marked languages is only beginning. The human hand 
can form an enormous variety of shapes. Gesture- based communication often uses a limited number of 
handshapes to represent a certain amount of signs. Although Deaf people make up a small percentage of the 
general population, they often form distinct groups that differ from the hearing network [9][10]. Deaf people 
worldwide use gesture-based communication in metropolitan areas and have developed a rich way of life. 
The literature on virtual support for disabled people includes a wide range of opinions and conclusions. Research 
constantly highlights the potential of virtual assistants to improve the quality of life and independence of 
individuals with disabilities in a variety of contexts. One notable focus is on accessibility features included into 
virtual assistant platforms, which make communication, task management, and information access easier for 
people with visual, hearing, or mobility limitations. Research also emphasizes the necessity of configurable 
interfaces and adaptable technology in virtual assistants, which cater to the varying demands and preferences of 
different handicap populations [11]. 

A. Text to Speech 

Text-to-speech (TTS) technology is critical in providing virtual support to people with disabilities, especially 
those who have visual impairments or reading difficulty. The literature emphasizes the relevance of TTS in 
transforming written text into spoken words, allowing people to access information from digital sources such as 
websites, papers, and emails. According to research, TTS systems improve accessibility by allowing users to 
communicate with computers and mobile devices more independently [12].  

 
Fig .1: Text to Speech Flowchart 

B. Gesture to Speech 

Gesture-to-speech technology is a potential development in the field of assistive technologies for people with 
disabilities, particularly those who have speech difficulties or communication disorders. This novel approach 
allows people to communicate themselves using gestures or movements, which are then translated into spoken 
language by a computerized system. The literature on gesture-to-speech technology emphasizes its ability to 
provide a more intuitive and natural mode of communication for users who may struggle with traditional 
approaches such as speech synthesis or text-based communication devices [13][14]. 

 
Fig 2: Gesture to Speech Flowchart 
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C. A Image to Speech 

Image-to-speech technology is a game-changing innovation in assistive technology, especially for people with 
visual impairments or those who use alternative ways of communication. This novel technology uses computer 
vision algorithms to evaluate photos and extract relevant information, which is subsequently translated into 
spoken language by a speech synthesis system. The literature on image-to-speech technology emphasizes its 
transformational potential in enabling access to visual content and facilitating independent navigation of the real 
and digital worlds for those with visual limitations [15]. 

 
Fig 3. Image to Speech Flowchart 

Communication between the deaf and the regular person has always been difficult. The proposed device is an 
innovative communication system frame that operates on a single small device. We present a technique enabling 
a blind person to read a text that involves capturing an image with a camera and converting it to voice (TTS). It 
allows deaf persons to read a text using voice to text (STT) conversion technology. It also has a text-to-voice 
conversion technology for dumb people, which allows their gestures to be transformed to text. Tesseract OCR 
(Online Character Recognition) is used to read the word for blind. Dumb individuals can communicate their 
message using text and motions that will Espeak can read out others' speech, allowing deaf persons to understand 
it through text. 

IV. PROPOSED WORK 

Our project's primary purpose is to offer deaf, stupid, and blind persons with the same standard of living as 
everyone else. Visually handicapped folks can readily understand the words with this technology. People who 
are verbally handicapped can communicate their messages using text and gestures in Kannada. Deaf persons can 
understand others' speech based on the text that is presented. This enables them to live an independent life. All-
in-one device that enables the deaf, dumb, and blind to overcome their handicap and voice their opinions to 
others. Dumb people talking with normal people can use sign-to-text and text-to-voice conversions. 

 
Fig 4: System Architecture 

People have a unique ability to perceive, hear, and exchange information in their surroundings. Unfortunately, 
some people with disabilities will be unable to fully employ their senses. Such people rely on various kinds of 
engagement, such as gesture-based communication. Although the deaf and mute can communicate with those 
who have the same disability as them or who know sign language, it is more difficult for them to communicate 
with those who have little understanding of what their gestures mean in professional or social situations. This 
could benefit differently abled people in their daily lives by translating their signals into meaningful Kannada 
letters and sentences. 
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V. DESIGN WORKS 

For a project aimed at producing virtual aid for disabled people, it is critical to research relevant works that 
provide insights into existing technology, approaches, and obstacles in this field. One area to investigate is 
assistive technology, which includes a wide range of tools and systems meant to improve the functioning 
abilities of persons with impairments. Research into existing virtual assistant systems, such as Amazon Alexa, 
Google Assistant, and Apple Siri, can provide significant insights on the design and functionality of voice-
controlled interfaces. 
In addition, reviewing academic literature and case studies on the development and application of assistive 
technologies for certain disabilities, such as visual impairments, mobility limits, or cognitive issues, can provide 
useful guidance. Studies that focus on user-centered design concepts, participatory Approaches to technology 
development can help ensure that virtual assistance solutions fit the different needs and preferences of impaired 
users. 
Furthermore, researching programs and initiatives that have effectively integrated virtual assistants into various 
elements of everyday life for individuals with disabilities can provide motivation and practical examples. These 
could include programs for healthcare management, communication support, accessible features in smart home 
environments, or navigation aids for those with mobility impairments. 
Overall, by reviewing a wide range of related works, such as academic research, commercial products, and real-
world implementations, a project focused on virtual assistance for disabled people can gain a thorough 
understanding of the opportunities and challenges in this rapidly evolving field. 

 
Fig 5: System design 

VI. RESULT AND DISCUSSION 

The virtual assistant prototype was evaluated with a wide range of users, including individuals with visual, 
auditory, and movement impairments. The system demonstrated remarkable accuracy in speech recognition and 
comprehending human commands, with an overall success rate of 92%. The assistant offered visually challenged 
users with clear and succinct voice responses, considerably enhancing their ability to access digital content and 
conduct tasks including setting reminders, sending messages, and obtaining information. Auditory input was 
shown to be particularly useful in decreasing the requirement for visual involvement. 
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Fig 6: Gesture Recognition 

V. CONCLUSION 

To summarize, the creation and deployment of virtual support for impaired people is a transformative 
opportunity to improve accessibility, independence, and overall quality of life. Virtual assistants provide 
individualized support for a variety of daily activities, from communication and mobility to household 
management and healthcare access, by combining innovative technologies and tailored solutions. 
Virtual assistants can help to break down barriers and promote inclusion in both physical and digital places by 
giving disabled people more control and assistance. Furthermore, these solutions have the potential to build a 
more inclusive society by encouraging persons with disabilities to participate and have equal chances. 
However, it's necessary to highlight the necessity of user-centered design, continuing accessibility concerns to 
guarantee that virtual assistants suit the different needs. Effectively addressing the desires of disabled 
individuals. Furthermore, resolving privacy and security concerns is critical for protecting sensitive information 
and creating confidence in these technologies. 
In conclusion, virtual assistance has enormous potential as a tool for empowering and assisting impaired people 
as they navigate daily challenges and pursue their goals. We can unlock the full potential of virtual assistants by 
encouraging stakeholder engagement, investing in research and development, and stressing diversity. 

FUTURE ENHANCEMENT 

Future upgrades to virtual assistance technology customized for people with disabilities will focus on increasing 
inclusivity, accessibility, and autonomy. One key area of enhancement might be to increase natural language 
processing skills to better recognize varied speech patterns, accents, and communication styles, ensuring 
seamless engagement for users with speech difficulties or non- standard speech. Furthermore, incorporating 
advanced gesture recognition and eye-tracking technology may enable people with motor disabilities to traverse 
interfaces and manage gadgets more intuitively. 
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