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1. ABSTRACT 

 

Visually impaired individuals face significant challenges in daily life, including difficulty navigating 

environments, reading, and recognizing people. Traditional aids like canes and guide dogs, while helpful, fall 

short of providing comprehensive solutions. To address these issues, this research explores AI-powered smart 

glasses as an innovative tool designed to enhance the independence and mobility of the visually impaired. 

These glasses utilize advanced AI technologies such as computer vision, object detection, text detection and 

natural language processing to provide real-time feedback, enabling users to detect obstacles, read text, and 

recognize faces through audio cues. By reviewing the latest advancements in this field, and by studying other 

research papers, this paper examines the potential of AI-powered smart glasses to transform the lives of 

visually impaired individuals. Furthermore, we propose novel improvements to make these devices more 

affordable and accessible, aiming to bridge the gap between technology and disability support [1]. 

 

Keywords: Visually impaired individuals, smart glasses, computer vision, object detection, text detection, 

natural language processing, disability support 

 

 

2. INTRODUCTION 

 

Artificial Intelligence (AI) has increasingly woven itself into the fabric of our daily lives, revolutionizing how 

we interact with technology, communicate, shop, and access critical services. In healthcare, AI has enabled 

transformative advancements, particularly in medical imaging, where it assists in the early detection and 

diagnosis of diseases, enhances accuracy, and supports personalized treatment plans. These technological 

strides have significantly improved patient outcomes and overall healthcare efficiency. Beyond healthcare, 

AI fosters inclusivity by creating smarter environments, improving daily life, and unlocking better 

opportunities for people with disabilities, ensuring that technology serves as a bridge rather than a barrier. 
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Globally, there are approximately 43 million individuals who are blind, with India alone accounting for over 

9 million cases—nearly 20% of the world’s blind population [2]. This disproportionate prevalence presents a 

pressing need for affordable assistive technologies, particularly in developing nations like India, where 

socioeconomic challenges exacerbate accessibility issues. Unfortunately, the lack of inclusive infrastructure 

in schools and workplaces, coupled with economic barriers, often leaves visually impaired individuals 

marginalized. An estimated 90% of visually impaired people live in low-income conditions [3], unable to 

afford the high costs of existing assistive technologies. 

While technological advancements have led to the development of assistive devices, a significant disparity 

exists between their functionality and affordability. High-end devices with multiple capabilities often exceed 

₹2,50,000, placing them out of reach for most users. Conversely, more affordable options priced around 

₹15,000 tend to offer only single-use functionalities, limiting their practical value [4]. This gap in accessibility 

underscores the urgent need for innovative, cost-effective solutions that cater to the diverse needs of visually 

impaired individuals. 

Among the various assistive technologies, wearable devices—particularly head-mounted solutions—have 

demonstrated immense potential. These devices offer a hands-free user experience and naturally align with 

the user’s line of sight, eliminating the need for additional directional instructions [5]. By integrating AI and 

advanced sensory tools, such wearable devices can significantly enhance environmental awareness and 

interaction for visually impaired users. 

 

 

Sl. 

No 

Name of 

Work 

Key Features Advantages Disadvantages 

1. 

 

Braille 

keyboards 

[6] 

● Features six keys 

representing the dots 

in a Braille cell for 

efficient text entry. 

● Equipped with 

electronic sensors to 

interpret key presses 

and transmit signals 

to the Braille 

display. 

● Incorporates a 

Braille display to 

render raised or 

lowered dots for 

touch reading. 

● Empowers visually 

impaired users by 

offering a tactile 

interface for 

technology. 

● Functions across 

multiple device 

platforms, 

enhancing usability. 

● Supports 

communication 

without the need for 

auditory assistance. 

 

● Advanced 

models with 

premium 

features can be 

costly. 

● Users need to 

be proficient in 

Braille for 

effective 

usage. 

● Requires 

compatible 

gadgets to 

operate 

efficiently 

 

3. RELATED WORKS 

There have been numerous developments in assistive technologies aimed at improving accessibility for 

visually impaired individuals. The following table summarizes key features, advantages, and limitations 

from various studies and devices in this field. 
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4. METHODOLOGY 

 

I. System Overview 

The AI-powered assistive system enhances independence for visually impaired individuals through wearable 

and stationary components with hybrid processing for real-time functionality. 

Custom 3D-printed glasses, equipped with a high-resolution camera and a Raspberry Pi 4, handle tasks like 

object detection and text extraction [9,10]. More intensive processes, such as facial recognition and scene 

analysis, are offloaded to a centralized server, which returns results as auditory prompts [11]. 

A stationary door sensor module with a camera detects visitors, performs facial recognition, and provides 

auditory feedback like “Someone is at the door” or “Rida is at the door” [12], improving security and social 

interaction. 

 

2. 

 

OrCam 

MyEye [7] 

 

● Reads text from 

books, screens, and 

packaging. 

● Recognizes faces 

and identifies 

products via 

barcodes. 

● Operates offline for 

enhanced privacy. 

 

● Provides instant 

text, face, and object 

recognition without 

internet 

connectivity. 

● Multi-language 

support for broader 

usability. 

● Hands-free 

operation through 

gestures and voice 

commands. 

● High cost, 

making it 

inaccessible 

for many users. 

● Fixed field of 

view requires 

frequent head 

adjustments. 

● Reduced 

performance in 

low-light 

conditions. 

 

3. Envision 

Glasses [8] 

● Reads text in 

multiple languages. 

● Provides scene 

descriptions for 

better spatial 

awareness. 

● Integrates with 

Google Assistant for 

hands-free operation. 

 

● Reads text in 

multiple languages, 

including 

handwritten content. 

● Provides real-time 

scene descriptions 

for spatial 

awareness. 

● Integrates with 

Google Assistant for 

hands-free 

operation. 

● Lightweight and 

ergonomic design 

ensures comfort for 

prolonged use. 

● Expensive, 

priced between 

$3,000–

$4,000, 

limiting 

accessibility. 

● Dependence on 

internet 

connectivity 

for advanced 

features. 

● Limited battery 

life may 

require 

frequent 

charging 

during 

extended use. 
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The hybrid design ensures accuracy, responsiveness, cost-efficiency, and power efficiency, offering scalable, 

practical solutions for enhancing accessibility, environmental awareness. 

 
Components of the AI-powered assistive system 

 

II. System capabilities: 

 

Our AI-powered assistive system is designed with several key features, each tailored to make life easier and 

safer for visually impaired individuals. 

 

Face Recognition Module: This module helps users recognize people around them. When the camera detects 

a face, it checks against a database that the user maintains. If it’s someone the system already knows, like a 

friend or family member, it announces their name. If not, the user can choose to save the new face for future 

recognition.This module works directly on the Raspberry Pi 4, ensuring quick responses without needing extra 

processing power [13]. 

 

Scene Description Module: Think of this as a virtual guide for the user. The system scans the surroundings 

and identifies things like furniture, pathways, obstacles, or even people nearby. It then describes the scene out 

loud, helping users navigate their environment more confidently. By turning visual information into words, it 

ensures users always know what’s around them [14]. 

 

Text Recognition Module: This feature bridges the gap between users and the world of written words. Whether 

it’s a signboard, a label, or a document, the system reads the text aloud. Using advanced OCR (optical 

character recognition) technology, it ensures users can independently access important information like 

instructions, labels, or even a menu at a restaurant [15]. 

 

Object Recognition Module: This module is like having an extra pair of eyes, helping users identify objects 

in their surroundings quickly and efficiently. It plays a crucial role in making everyday tasks easier, whether 

it’s locating keys on a desk, identifying a chair in a room, or alerting the user to obstacles like stairs or 

http://www.ijcrt.org/


www.ijcrt.org                                                             © 2025 IJCRT | Volume 13, Issue 3 March 2025 | ISSN: 2320-2882 

IJCRT2503499 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org e387 
 

misplaced items. With real-time audio feedback, the module ensures users are always aware of important 

objects in their environment, providing prompts like “Your keys are on the table” or “There’s a step ahead.” 

[16] 

The technology behind this feature is powered by YOLOv5-nano, a cutting-edge object detection algorithm 

tailored for speed and accuracy. Unlike older methods that process parts of an image separately, YOLOv5-

nano examines the entire image at once. This allows it to quickly recognize multiple objects in a single glance, 

making it ideal for real-time applications like wearable devices. The lightweight nature of YOLOv5-nano is 

a perfect match for the Raspberry Pi 4, ensuring that the system remains fast, reliable, and power-efficient 

[17]. 

This module has been trained to recognize everyday items such as wallets, bags, and furniture, as well as 

potential hazards like uneven steps or cluttered pathways. Its ability to deliver accurate and instant feedback 

allows users to confidently navigate their surroundings without the constant need for assistance. By integrating 

this module, the glasses empower users with enhanced environmental awareness, giving them the freedom to 

move independently and safely. [18]. 

 

Door Sensor Module: This part of the system takes care of security. Installed near the door, the sensor detects 

when someone approaches or the door opens. It captures an image, checks if the person is familiar, and notifies 

the user with messages like, “Someone is at the door,” or “Rida is at the door.” This way, users can manage 

visitors without any help, giving them more independence while feeling secure. 

    

Together, these features work seamlessly to create a smart, helpful, and reliable system by providing real-

time feedback tailored to the user’s needs. 

 

III. User Interaction 

 

1. System Activation and Initial Setup: The AI glasses are created for smooth interaction, starting with an 

easy voice command like "Activate Glasses." When turned on, the system conducts an automatic diagnostic 

test to confirm that the device is functioning properly, which includes checking the battery, network 

connection, and hardware. This efficient configuration guarantees dependability and preparedness for instant 

usage.  

 

2. Voice-Driven Interaction: The glasses allow for instinctive communication through a natural language 

interface. Users have the ability to give commands or ask questions, like recognizing objects in the vicinity, 

explaining their surroundings, or deciphering visible text. By utilizing Google's Speech Recognition 

technology[19], the system effectively interprets voice commands, even in noisy surroundings. Verbal 

commands are matched with predetermined actions, guaranteeing a seamless and situationally appropriate 

reply.  
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3. Ergonomic Design for Comfort and Usability: The physical design of the AI glasses prioritizes user comfort 

and functionality. 

Lightweight Frames: The glasses are designed to reduce pressure on the wearer's nose and ears, allowing for 

prolonged use.  

● Camera Placement: A camera positioned in the center matches the user's normal eye level, giving 

precise visual information without blocking the view.  

● Prototyping and Testing: Several design iterations, such as 3D-printed prototypes, were assessed and 

improved according to user input to guarantee the best fit, balance, and usability.  

 

4. Integrated Hardware Architecture: The glasses incorporate carefully selected hardware components to 

balance functionality with portability: 

● Camera Module: Positioned at the center of the frame for accurate visual input. 

● Processing Unit: A Raspberry Pi 4B microcomputer, selected for its small size and strong processing 

power, manages real-time data analysis. A lightweight, flexible cable links it to the glasses.  

● Power Supply: A power bank enables more than hours of uninterrupted usage, guaranteeing freedom 

of movement and dependability.  

● Audio Output: Bluetooth earphones with ambient sound mode allow the user to hear environmental 

sounds while still receiving clear feedback. 

 

5. Software Features and Functional Modules: The smart glasses integrate advanced AI-driven features to 

enhance user experience and accessibility: 

i. Scene Understanding and Object Recognition 

● Scene Description: Powered by a deep learning model based on Inception-v3, the system generates 

detailed textual descriptions of the user’s surroundings, enhancing spatial awareness [20]. 

● Object Detection: Utilizing the YOLO algorithm, the glasses identify and classify objects in real 

time, offering contextually relevant information. 

ii. Text Recognition 

● Optical Character Recognition (OCR): With Pytesseract, the glasses extract text from printed surfaces, 

handwritten notes, and digital screens. The OCR module is optimized for diverse lighting conditions 

and text styles. 

iii. Facial Recognition 

● The glasses employ dlib’s ResNet-34 architecture to identify faces and provide contextual 

information, improving social interactions and familiarity in various scenarios. 
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iv. Currency Recognition and Financial Assistance 

● A computer vision-powered module detects and counts currency notes and coins across 

denominations, even in varied orientations or lighting, ensuring reliable assistance during financial 

transactions . 

v. Voice-Assisted Note-Taking 

● Users can dictate notes, reminders, or lists, which are transcribed into categorized digital formats for 

easy retrieval and management [21]. 

vi. Barcode and QR Code Scanning 

● The glasses leverage the Pyzbar library for decoding barcodes and QR codes. Preprocessing 

techniques, such as brightness adjustment and contrast enhancement, ensure high accuracy even in 

suboptimal conditions [22].  

6. Feedback Mechanism: The user receives the processed information via a text-to-speech module, which 

utilizes pyttsx3[23] and the speak engine for output. The system provides clear and natural verbal feedback, 

enabling the user to comprehend the real-time output.  

 

7. Advanced AI Integration on the Server Side: The server-side architecture supports computationally 

intensive tasks, enabling the glasses to remain lightweight while offering high-performance capabilities: 

 

● Scene Description: The system uses MAX (Model Asset eXchange) for generating image captions, 

integrating a convolutional encoder (Inception-v3) and a recurrent decoder for text generation. 

● Object Recognition: The YOLO framework is employed for rapid and accurate identification of 

objects in complex environments. 

These modules work in tandem with the local processing unit, ensuring real-time responsiveness and 

scalability. 

 

8. User-Centric Design and Impact: The AI glasses are created to give visually impaired people more 

independence and improve their daily interactions. The incorporation of ergonomic design, sophisticated AI 

functions, and intuitive voice-controlled interfaces offers a holistic assistive option that is practical, 

dependable, and easy to use.  
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This system showcases how AI and wearable technology can narrow accessibility disparities and enhance the 

quality of life for people with visual impairments. 

 

 

5.  

 

 

RESULTS AND DISCUSSIONS 

The testing of the AI-powered smart glasses revealed a significant impact on the lives of visually impaired 

users, highlighting both their strengths and areas where improvements are needed. The trials demonstrated 

that the glasses could increase users’ independence, while also providing valuable insights for future 

enhancements. 

1. Face Recognition Module: The face recognition module [24] significantly boosted users' social 

confidence and provided a sense of security. Participants found it particularly helpful for identifying 

familiar faces, which allowed them to feel more in control of their surroundings. 

● Strengths: The module achieved an accuracy of 92% in well-lit conditions, with users praising its 

ability to recognize acquaintances and facilitate social interactions. One user remarked on how it 

eased their participation in group events. 

● Limitations: In low-light environments, the system’s accuracy dropped significantly, occasionally 

misidentifying familiar faces. For example, during an evening meeting, the glasses failed to 

recognize a known individual, leading to confusion. 

● Recommendations: Users suggested implementing an alert system to notify them of poor lighting 

conditions with prompts like, “Lighting is low; please adjust your position.” 

2. Object Recognition and Scene Description: The object recognition [25] and scene description features 

emerged as user favorites, serving as a "digital companion" that increased independence. 

● Strengths: Powered by YOLOv5-nano, the system achieved 85% accuracy in simple environments. 

Users appreciated statements like, “Your keys are on the table,” which empowered them to perform 

everyday tasks without assistance. The scene description feature provided essential navigation cues, 

such as, “You are near a doorway” or “There is a step ahead.” 

● Limitations: In crowded or cluttered spaces, the glasses struggled to prioritize relevant objects, 

leading to overlapping descriptions. For instance, in a busy market, the system had difficulty 

distinguishing between people, goods, and obstacles. 
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● Recommendations: Users expressed a desire for more detailed contextual information, such as object 

sizes or precise locations, to enhance navigation and usability. 

3. Text Recognition Module: The text recognition module [26] offered users greater autonomy by enabling 

them to read printed materials independently. 

● Strengths: The module delivered 90% accuracy when reading printed text, making activities like 

reading restaurant menus or labels much easier. One user shared how they felt liberated while 

independently ordering food. 

● Limitations: Handwritten or cursive text posed challenges, with the module often producing 

incomplete or inaccurate readings. For example, a birthday card with cursive handwriting could not 

be interpreted correctly.[27] 

● Recommendations: Users suggested enhancing the system to handle a broader range of fonts, 

handwriting styles, and lighting conditions for improved reliability. 

4. User Feedback and Usability: User feedback emphasized the glasses' life-enhancing capabilities while 

pointing out areas for refinement: 

● Positive Impact: Many users reported feeling more independent and confident in their daily lives. 

● Comfort Issues: Some participants noted that the glasses felt heavy after extended use, 

recommending the use of lighter materials in future versions. 

● Audio Feedback: Users requested an option to adjust the frequency and detail of audio prompts to 

reduce cognitive load during prolonged use. 

 

6. LIMITATIONS 

While the AI-powered smart glasses demonstrated significant potential to enhance the lives of visually 

impaired individuals, certain limitations were identified during the testing and evaluation phase. These 

limitations highlight areas requiring improvement to make the device more reliable, accessible, and practical 

for widespread use. 

1. Low-Light and Noise Performance: The glasses struggled in low-light environments and noisy 

settings, reducing the accuracy of facial recognition, object identification, and voice commands. 

These limitations significantly impacted usability during evening gatherings or in crowded areas 

with background noise [28] 

2. Battery Life Constraints: The device’s battery life was insufficient for extended use, with users 

reporting interruptions during day-long activities. This limitation highlights the need for improved 

power efficiency or swappable battery solutions [29]. 
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3. Overwhelming Feedback and Real-Time Delays: Excessive audio prompts in dynamic environments 

and occasional real-time processing delays led to confusion and reduced effectiveness in fast-paced 

scenarios, such as navigating busy streets or identifying obstacles [30]. 

4. Dependency on Internet Connectivity: Advanced features, such as cloud-based facial recognition and 

scene analysis, required a stable internet connection. Poor connectivity in rural or remote areas 

limited the device's functionality, underscoring the need for offline processing capabilities [31]. 

5. Affordability and Durability: The use of advanced hardware increased production costs, making the 

device less accessible to economically disadvantaged individuals. Additionally, the prototype’s 3D-

printed frames lacked durability, raising concerns about long-term reliability [32]. 

 

7. FUTURE WORKS 

While AI-powered smart glasses show promise, further enhancements can improve usability, accessibility, 

and impact: 

● Low-Light Functionality: Incorporating infrared cameras and image enhancement algorithms could 

improve object detection in dim lighting [33]. 

● Multi-Language Support: Adding recognition for scripts like Devanagari or Arabic would enable 

interaction with regional content [34]. 

● Energy Efficiency: Using solar-powered components and optimized power management can extend 

battery life for all-day use [35]. 

● Mobile App Integration: A companion app could offer customization options, manage preferences, 

and provide updates, enhancing user control [36]. 

● Cost Reduction: Partnering with governments and NGOs could lower production costs, increasing 

affordability for low-income users [37]. 

 

8. CONCLUSION 

The development of AI-powered smart glasses represents a significant leap forward in assistive technology. 

Through the combination of face recognition, object recognition, scene description, and text recognition, 

these glasses have proven to be invaluable tools for improving the autonomy of visually impaired 

individuals[38]. By enabling users to identify faces, navigate unfamiliar spaces, and read printed materials 

independently, the glasses empower them to reclaim their independence. 

Although the technology shows great promise, challenges remain, such as low-light performance and 

affordability. However, with continued innovation and collaboration, the glasses have the potential to 

become an essential tool for accessibility worldwide[39]. This project reinforces the idea that when 
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technology is designed with empathy and a focus on user needs, it can have a profound impact on creating a 

more inclusive and empowered society. 

These glasses do not just assist—they transform lives. 
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