
I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                          International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 6, Issue 4, April 2026 

 Copyright to IJARSCT DOI: 10.48175/568   114 

   www.ijarsct.co.in  

 
 
 

ISSN: 2581-9429 Impact Factor: 8.2 

 

AURA - AI Unified Recognition and Assistance 
Miss. Shreya Anil Choughule, Miss. Disha Kishor Keni, Miss. Sneha Ravindra Mane 

Mrs. Shobhana A. Gaikwad 
Students, Department of Computer Technology  

Guide, , Department of Computer Technology 

Bharati Vidyapeeth Institute of Technology Kharghar, Navi Mumbai, Maharashtra, India. 

 

Abstract: Individuals with visual, hearing, and speech impairments face significant challenges in 

communication, environmental awareness, and performing daily activities independently. Visually 

impaired users struggle with navigation, object recognition, and reading text, while deaf and mute 

individuals encounter barriers in understanding spoken information and expressing themselves 

effectively. Existing assistive technologies are often limited, focusing on a single type of disability 

and lacking an integrated, real-time solution that supports multiple impairments simultaneously. 

To address these challenges, this paper proposes AURA (AI Unified Recognition & Assistance), an 

intelligent multi-assistive system designed to support visually impaired, deaf, and mute individuals. 

The system integrates advanced AI technologies such as computer vision, object detection, optical 

character recognition (OCR), speech processing, and gesture/text-based communication. AURA 

captures real-time visual data through a camera, processes it using AI models, and provides 

appropriate outputs in multiple forms—audio feedback for visually impaired users, text or visual 

alerts for deaf users, and speech generation for mute individuals. 
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I. INTRODUCTION 

In today’s rapidly advancing technological era, Artificial Intelligence (AI) has significantly transformed the way 

humans interact with machines and their surroundings. Despite these advancements, individuals with visual, hearing, 

and speech impairments continue to face major challenges in performing everyday activities independently. Tasks such 

as navigating environments, recognizing objects, reading text, understanding spoken communication, and expressing 

themselves remain difficult due to limitations in traditional assistive tools. 

One of the major challenges faced by visually impaired individuals is the lack of real-time environmental awareness. 

Existing aids like white canes or basic sensor-based devices provide limited assistance, mainly focusing on obstacle 

detection without offering detailed contextual understanding. Similarly, deaf individuals often struggle to interpret 

spoken language in real time, while mute individuals face barriers in expressing their thoughts effectively. These 

challenges highlight the need for a more integrated and intelligent assistive solution. 

Another critical issue is the absence of a unified system that caters to multiple disabilities simultaneously. Most 

existing technologies are designed for a single type of impairment, requiring users to depend on multiple tools for 

different needs. This fragmentation reduces efficiency, increases complexity, and limits accessibility, especially for 

users with combined disabilities. 

To overcome these challenges, the proposed system AURA (AI Unified Recognition & Assistance) is designed as a 

comprehensive, AI-powered assistive platform. It integrates advanced technologies such as computer vision, object 

detection, optical character recognition (OCR), speech processing, and gesture/text-based communication to provide 

real-time assistance. The system captures environmental data through a camera, processes it using AI models, and 
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delivers output in multiple formats—audio feedback for visually impaired users, text or visual alerts for deaf 

individuals, and speech generation for mute users. 

The primary goal of AURA is to enhance independence, safety, and communication for individuals with disabilities by 

providing a unified and user-friendly solution. Designed as a web-based application, the system ensures accessibility 

across multiple devices without the need for expensive hardware. Its simple interface makes it easy to use even for 

individuals with limited technical knowledge. 

By creating an inclusive and intelligent assistive environment, AURA empowers users to interact more effectively with 

the world around them. It not only improves daily living but also promotes social inclusion, confidence, and equal 

opportunities, contributing to the broader vision of technology-driven accessibility for all. 

 

II. MOTIVATION 

The motivation behind AURA arises from the need to improve accessibility and independence for individuals with 

visual, hearing, and speech impairments. Existing assistive technologies are limited and often focus on a single 

disability, making it difficult for users to rely on them for complete support. 

Visually impaired individuals face challenges in navigation and object recognition, while deaf and mute individuals 

struggle with communication. This highlights the need for a unified system that can provide real-time, multi-functional 

assistance. 

AURA is motivated by the goal of developing an integrated AI-based solution that enhances environmental awareness 

and communication. By combining multiple assistive technologies into one platform, the system aims to empower users 

to live more independently and confidently. 

 

III. LITERATURE SURVEY 

In recent years, assistive technologies for individuals with disabilities have gained significant attention due to their role 

in promoting accessibility, independence, and social inclusion. Research studies highlight the importance of integrating 

Artificial Intelligence, computer vision, and speech technologies to develop intelligent assistive systems for visually 

impaired, deaf, and mute individuals. 

Optical Character Recognition (OCR) technologies, such as Tesseract, have also been extensively studied for text 

recognition. These systems enable users to read printed or handwritten text from images. Studies show that combining 

OCR with Text-to-Speech (TTS) systems allows visually impaired users to access textual information through audio 

output, improving accessibility in education and daily life. 

Speech processing technologies, including Text-to-Speech (TTS) play a crucial role in assistive communication 

systems. Tools like Google TTS, Web Speech API are commonly used to convert text into natural-sounding speech. 

Recent research also explores sign language recognition and gesture-based communication systems using computer 

vision and machine learning. These systems aim to bridge the communication gap for deaf and mute individuals by 

translating gestures into text or speech. However, many existing solutions are limited in scope and are not integrated 

with other assistive functionalities. 

Furthermore, studies emphasize the importance of user-friendly and portable systems. Web-based and mobile-based 

applications are preferred due to their accessibility, low cost, and ease of use. However, most existing systems focus on 

a single functionality, such as object detection or OCR, rather than providing a comprehensive solution. 

Based on these findings, it is evident that there is a need for an integrated assistive system that combines object 

detection, OCR, speech processing interaction into a single platform. AURA is designed to address this gap by 

providing a unified, real-time, and intelligent assistance system that supports visually impaired, deaf, and mute 

individuals, enhancing their independence and quality of life.  
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IV. PROPOSED SYSTEM 

• AURA is an AI-based assistive system for visually impaired, deaf, and mute individuals.  

• Captures real-time input using a camera (webcam/smartphone).  

• Uses AI technologies like computer vision and machine learning for processing.  

• Performs object detection to identify surroundings and obstacles.  

• Uses OCR (Tesseract) to read printed or handwritten text.  

• Includes speech processing:  

• Text-to-Speech (TTS) for visually impaired users  

• Supports communication for mute users through speech generation.  

• Can include face recognition for identifying people.  

• Provides output in multiple forms: audio, text, and visual alerts.  

• Developed using Python, OpenCV, TensorFlow, and web technologies.  

• Web-based system ensures portability and easy accessibility.  

• Improves independence, safety, and communication for users. 

 

V. DATA MANAGEMENT AND ANALYTICS 

The AURA system, developed as a web-based application, manages and processes data obtained from camera input and 

user interactions to provide real-time assistance. The captured data is processed instantly using AI models in the 

backend, and only essential information is retained to ensure fast performance and efficiency. The system stores basic 

user preferences, settings, and operational logs, along with optional data such as registered face information for 

recognition purposes.  

In terms of processing, AURA performs real-time image analysis for object detection and text recognition using 

computer vision and OCR technologies integrated into the web application. It also utilizes Text-to-Speech (TTS) 

through browser-based APIs to provide audio feedback to users. The analytics component monitors system 

performance by evaluating factors such as detection accuracy, response time, and user interaction patterns. This helps 

in identifying issues, optimizing performance, and improving overall user experience. 

Overall, the system focuses on efficient data handling, minimal storage, and user privacy while delivering fast and 

reliable assistance through a web-based platform for visually impaired, deaf, and mute individuals. 

 

VI. RESULTS AND DISCUSSION 

The AURA (AI Unified Recognition & Assistance) system was successfully developed as a web-based application that 

integrates object detection, text recognition, and text-to-speech functionalities into a single platform for assisting 

visually impaired, deaf, and mute individuals. 

Results 

After implementation, the system demonstrated the following outcomes: 

I. Improved Environmental Awareness 

Users were able to identify objects, obstacles, and surroundings in real time through camera input, helping them better 

understand their environment.  

II. Enhanced Accessibility to Information 

The OCR module enabled users to read printed text such as signs, labels, and documents, which was further converted 

into audio for easy understanding.  

III. Effective Audio Assistance 

The Text-to-Speech feature provided clear and timely voice feedback, allowing visually impaired users to receive 

continuous guidance.  
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IV. User-Friendly Experience 

The web-based interface ensured simple navigation and ease of use, making the system accessible even for users with 

minimal technical knowledge.  

V. Improved Independence and Safety 

By providing real-time assistance and reducing reliance on others, the system increased user confidence and helped 

them perform daily tasks more safely and independently. 

The following screenshots represent the actual implementation of the proposed system: 
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Discussion 

The results indicate that the AURA system effectively addresses the challenges faced by visually impaired, deaf, and 

mute individuals by providing a unified assistive solution. The integration of object detection, OCR, and text-to-speech 

technologies enables real-time understanding of the environment, improving accessibility and user independence. 

The system simplifies daily activities such as identifying objects, reading text, and navigating surroundings, thereby 

reducing dependency on others. Its web-based design ensures easy accessibility across devices without requiring 

specialized hardware, making it a practical and cost-effective solution. 

However, certain limitations were observed during testing. The accuracy of object detection and text recognition may 

decrease in low-light conditions or complex environments. Additionally, system performance can vary depending on 

camera quality and device capability. 

Overall, AURA proves to be an effective and user-friendly assistive system. With further improvements in accuracy, 

optimization, and additional features, it has strong potential to significantly enhance accessibility and quality of life for 

individuals with disabilities. 

 

VII. CONCLUSION 

The AURA (AI Unified Recognition & Assistance) system successfully demonstrates the use of artificial intelligence in 

creating an inclusive and assistive solution for visually impaired, deaf, and mute individuals. By integrating features 

such as object detection, text recognition, and text-to-speech into a single web-based platform, the system provides 

real-time support and improves accessibility to information. 

The application is designed to be simple, efficient, and user-friendly, enabling users with minimal technical knowledge 

to interact with it. It helps users better understand their surroundings, perform daily activities independently, and 

enhances their overall safety and confidence. 

Although certain limitations exist, such as dependency on lighting conditions and device performance, the system 

proves to be a practical and effective solution. With further enhancements and technological improvements, AURA has 

the potential to become a powerful tool in promoting independence and improving the quality of life for individuals 

with disabilities. 
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