
International Journal of Recent Advances in Engineering and Technology 

 

© 2025 The Authors. Published by MRI INDIA.   
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/). 

 

 
 

AI-Powered Smart Sunglasses for Women's Safety and Blind 
Assistance: An Innovative Wearable Technology Approach 
 
1Mr. Shreedhar Vharambale, 2Ms. Kashid Asmita, 3Mr.Balsaraf Sanjyot, 4Prof. Said. S. K 
1 2 3 4AI & DS Engineering JCOE, Kuran, india 
Email: 1vshreedhar07@gmail.com, 2asmitakashid04@gmail.com, 3sanjyotbalsaraf@gmail.com, 
4shubhangi28587@gmail.com 
 

Peer Review Information  
  
Submission: 1 Sept 2025  

Revision: 28 Sept 2025  

Acceptance: 12 Oct 2025  

 
Keywords  

  
Intelligent Wearable 
Sunglasses, Artificial 
Intelligence, Augmented 
Reality, Real-Time Object 
Detection,  Emergency SOS, 
Health Monitoring, Voice 
Commands ,Assistive 
Technology, Women's Safety. 

Abstract 

Smart sunglasses integrating Artificial Intelligence (AI), Augmented 
Reality (AR), and advanced object detection technologies offer a 
comprehensive solution to enhance safety and independence for women 
and visually impaired individuals. Utilizing the YOLO (You Only Look 
Once) algorithm, these intelligent wear ables provide real-time object 
detection and audio feedback, enabling visually impaired users to 
navigate complex environments safely by identifying obstacles such as 
vehicles and pedestrians. The innovative design incorporates a voice-
activated SOS alert system with GPS/GSM tracking, allowing immediate 
location sharing with emergency contacts during potentially dangerous 
situations. Integrated health monitoring sensors continuously track vital 
signs, providing proactive medical support and alerting caregivers 
during critical moments. An AI-powered virtual assistant with GPT 
integration enables hands-free communication, message sending, 
weather checking, and notifications, transforming these smart 
sunglasses into a multifunctional assistive device. This research 
demonstrates how converging technologies can create powerful 
wearable solutions that simultaneously address safety, health 
monitoring, and productivity challenges. 

 
 
INTRODUCTION 
In the rapidly evolving field of Artificial 
Intelligence (AI) and Data Science(DS), wear 
able technology has emerged as a 
transformative solution, bridging the gap 
between  innovation and real-world challenges. 
This paper introduces AI-Powered Smart 
Sunglasses, a novel wearable device designed to 
address critical issues in personal safety and 
accessibility. Combining AI, Augmented Reality 
(AR), and health monitoring systems, the smart 
sunglasses offer comprehensive functionality 
tailored to enhance the quality of life for women 
and visually impaired individuals. 
The device employs state-of-the-art AI 
techniques, such as the YOLO algorithm for real-
time object detection, enabling visually impaired 

users to navigate safely through their 
surroundings with audio guidance. Additionally, 
it integrates a voice-activated SOS system 
powered by GPS and GSM technology, providing 
immediate location-based alerts in emergencies. 
Health monitoring sensors further augment the 
device’s utility by continuously tracking vital 
signs,ensuring rapid intervention during 
medical emergencies. With an AI-driven virtual 
assistant supported by GPT for seamless voice 
interaction, the smart sunglasses also deliver 
hands-free convenience for daily tasks like 
messaging, notifications, and navigation. This 
innovative amalgamation of AI, AR, and 
wearable technology not only addresses societal 
concerns but also showcases the potential of 
engineering solutions in empowering 
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individuals withsafety, independence, and 
accessibility. 
 
LITERATURE REVIEW 
Wirkar, S. etal.(2024): AI-Powered Smart 
Glasses: Revolutionizing Accessibility for the 
Visually Impaired Wirkar etal. Explored AI-
powered smart glasses incorporating object 
recognition, OCR, and obstacle detection. The 
study emphasized the challenges of hardware 
optimization and latency reduction while 
highlighting the potential of AI to enhance 
accessibility for visually impaired users.[27] 
Patil, P. S. et al. (2024): A Review Paper on 
Women Safety Device with GPS Tracking and 
Alerting 
Patil et al. proposed a wearable safety device 
integrating GPS and GSM modules for real-time 
tracking and alerting. The paper discussed 
interface design challenges and the importance 
of reliable connectivity, emphasizing IoT's role 
in personal safety solutions.[17] 
Vaishnavi, K. et al. (2023): Real-Time Object 
Detection Using Deep Learning 
Vaishnavi et al. presented the Single Shot 
Detector (SSD) algorithm for efficient object 
detection. The study highlighted the advantages 
of deep learning over traditional algorithms and 
addressed challenges such as occlusion and low-
resolution inputs.[24] 
Waisberg, E. et al. (2023): Meta Smart Glasses: 
Large Language Models and Assistive Glasses for 
Vision Impairments 
Waisberg et al. investigated the integration of 
largelanguage models like GPT into smart 
glasses. The applications included text 
summarization and object recognition, 
emphasizing the potential for improving 
independence among visually impaired 
users.[26] 
Malaj, S. et al. (2023): IoT-Based Smart 
Wearable Device for Women Safety 
Malaj et al. discussed the development of a 
wearable device equipped with GPS tracking 
and emergency alert systems. The study 
underscored the significance of user-centered 
design and IoT protocols in creating reliable 
safety devices.[10] 
Zuidhof, N. et al. (2021): Defining Smart Glasses: 
A Rapid Review of Perspectives and Challenges 
Zuidhof et al. reviewed smart glasses technology 
from a social sciences perspective, addressing 
ambiguities in terminology and emphasizing the 
importance of ethics and usability in wearable 
design.[29] 
Mestry, P. et al. (2021): Smart Glasses 
Augmented Reality Mestryet al.focused on the 
development of cost-effective smartglasses for 
notifications. Challenges such as connectivity, 

displayclarity, and power management were 
highlighted, with suggestions for future 
enhancements like facial recognition and 
environmental sensing.[11] 
Shetty, S. et al. (2023): Shakthi Band: Women’s 
Safety Device 
Shetty et al. proposed a wearable bracelet for 
women’s safety with features like GPS tracking, 
SOS alerts, and real- time communication. 
Challenges such as device miniaturization and 
reliability were discussed.[20] 
Kumar, A. et al. (2022): Integration of AI in 
Wearable Devices for Health Monitoring 
Kumar et al. examined the role of AI in wearable 
health monitoring devices, focusing on real-time 
data analysis for preventive care and health 
anomaly detection.[8] 
Ghosh, R. et al. (2021): Augmented Reality in 
Wearablesfor Navigation Assistance 
Ghosh et al. investigated the application of AR in 
wearables for navigation. The study emphasized 
user experience and visual feedback to ensure 
effective guidance in real-world 
environments.[5] 
Yadav, P. et al. (2022): AI-Driven SOS Systems 
for Emergency Alerts 
Yadav et al. explored the integration of AI in 
emergency SOS systems. The study highlighted 
voice-activated commands combined with 
geolocation technologies for reliable and 
efficient alerts.[28] 
Sharma, V. et al. (2020): Object Detection 
Technologies in Wearables 
Sharma et al. reviewed object detection 
techniques such as YOLO and SSD in wearable 
applications. The study addressed challenges 
related to accuracy and processing speed.[21] 
Patel, M. et al. (2020): Design Challenges in AI-
Powered Wearables 
Patel et al. analyzed challenges in integrating AI 
into wearable devices, emphasizing power 
consumption and hardware miniaturization.[15] 
Rao, S. et al. (2022): GPT Integration in 
Wearable Technology 
Rao et al. explored the integration of GPT in 
wearables, emphasizing its role in improving 
user interaction and productivity through 
conversational AI.[18] 
Roy, P. et al. (2020): Future Prospects of AI in 
Wearables Royetal. Explored advancements in 
AI for wearable technologies, including 
predictive analytics and deeper integration of 
AR functionalities, highlighting the potential for 
future developments.[19] 
 
OBJECTIVES 
The AI-Powered Smart Sunglasses were 
conceptualized to integrate advanced 
technology for personal safety, accessibility, and 
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health monitoring. The objectives andtheir 
anticipated impact are as follows: 
 
AI-Powered Virtual Assistant 
The integration of GPT-supported voice 
interaction enables hands-free operation for 
tasks such as sending messages, real-time 
navigation, and accessing context-aware 
information. This feature is designed to 
significantlyenhance user convenience and 
accessibility, allowing seamless interaction 
through natural language processing. 
 
Object Detection for Navigation 
The YOLO algorithm is implemented to detect 
and classify obstacles such as vehicles, 
pedestrians, and static objects in real time. This 
feature provides auditory feedback, allowing 
visually impaired usersto navigate safely and 
confidently in both familiar and dynamic 
environments. 
 
Emergency SOS System 
The emergency SOS system combines GPS and 
GSM modules to send real-time, location-based 
alerts to pre- registered contacts or authorities 
in critical situations. The system is designed to 
ensure rapid response, with reliable 
communicationinvariousscenarios,significantlye
nhancing user safety. 
 
Health Monitoring 
The integrated health monitoring sensors 
continuously track vital parameters such as 
heart rate and body temperature, with proactive 
alerts generated during abnormal conditions. 
This feature aims to facilitate early detection of 
medical emergencies and notify caregivers or 
emergency responders in real time. 
 
Augmented Reality Display 
A transparent OLED display is utilized to 
provide real-time AR overlays, such as 
navigation instructions and notifications, 
directly in the user’s line of sight. This feature is 
designed to deliver critical information without 
obstructing vision, ensuring practicality and 
usability in multitasking scenarios. 
 
Ergonomic Design and Wearability 
The sunglasses are designed to be lightweight, 
ergonomic, and comfortable for long-term wear. 
With a focus on user- 
friendliness,thedeviceistailoredtomeettheneeds
of diverse groups, including women and visually 
impaired individuals, ensuring broad usability 
for everyday tasks. 
 
 

Integration of AI and Wearable Technologies 
The seamless combination of AI-driven 
functionalities and wearable technology is 
intended to create a unified solution for 
enhancing personal safety, accessibility, and 
productivity. This integration ensures the device 
meets modern challenges while delivering a 
versatile and practical experience. 
 
METHODOLOGY 

Fig1:  System Architecture 
 
The development of AI-Powered Smart 
Sunglasses for Women’s Safety and Blind 
Assistance employs asystematic, multi-
disciplinary approach to integrateArtificial 
Intelligence (AI), Augmented Reality (AR), and 
wearable technologies into a cohesive solution. 
The methodology is structured into the 
following phases: 
 
System Design and Hardware Integration: 
Component Selection: Key hardware 
components include Raspberry Pi for 
processing, a camera module for real-time 
object detection,health monitoring sensorsfor 
tracking vital signs, and GPS/GSM modules for 
emergency SOS functionality. 
Wearable Design: The sunglasses are designed 
to be lightweight and ergonomic, ensuring user 
comfort while seamlessly housing advanced 
hardware components. 
 
Object Detection and Navigation: 
YOLO Algorithm Implementation: The YOLO 
algorithm processes real-time video feeds from 
the camera to detect obstacles, including 
vehicles, pedestrians, and objects, providing 
enhanced situational awareness. 
Audio Feedback System: Detected objects are 
conveyed to users via audio notifications, aiding 
visually impaired individuals in navigating their 
surroundings safely. 
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Emergency SOS System: 
A voice-activated SOS feature triggers 
immediate alerts, utilizing GPS and GSM 
modules to share the user’s real- time location 
with pre-registered contacts during 
emergencies. 
 
Health Monitoring: 
Vital Sign Tracking: Sensors continuously 
monitor parameters such as heart rate and body 
temperature. 
Anomaly Detection: Real-time analysis of health 
data ensures timely alerts to caregivers or 
medical personnel in case of irregularities. 
 
Software Development: 
Programming Tools: Python is employed for 
core functionalities, including object detection, 
AI assistant operations, and health data 
processing. OpenCV is used for image processing 
tasks. 
Transparent OLED Display: The AR overlays 
provide contextual information, ensuring 
seamless integration of digital data into the 
user’s field of view without obstructing vision. 
 
Testing and Optimization: 
Scenario-Based Testing: The system is evaluated 
under real- world conditions to ensure 
reliability, accuracy, and user- friendliness. 
Feedback Integration: Input from diverse user 
groups, including visually impaired individuals 
and women, is incorporated to enhance 
functionality and usability. 
 
BENEFITS 
The proposed AI-powered smart 
sunglassesoffersignificant societal benefits by 
addressing key challenges faced by women and 
visually impaired individuals. Through the 
integration of real-time object detection and 
navigation assistance, this wearable solution 
empowers visually impaired users tonavigate 
theirsurroundings independently, reducing 
reliance on caregivers and improving their 
overall quality of life. For women’s safety, the 
device incorporates advanced features such as 
voice-activated SOS alerts and GPS tracking, 
enabling real-time emergency responses and 
fostering a sense of security, particularly in 
high-risk situations. Furthermore, the 
integration of health sensors facilitates 
continuous monitoring of vital signs, allowing 
for proactive detection of abnormalities and 
timely alerts to caregivers or emergency 
services. 
 
RESULTS 
The AI-Powered Smart Sunglasses were 

extensively tested to evaluate their functionality, 
reliability, and impact on personal safety, 
accessibility, and health monitoring. The results 
are as follows: 
 
Object Detection: 
The YOLO algorithm successfully detected and 
classified obstacles such as vehicles, 
pedestrians, and static objects with an accuracy 
of 85%. This feature provided real-time 
audiofeedback,enablingvisuallyimpairedusersto
navigate their surroundings safely and 
confidently. 
 
AI-Powered Virtual Assistant: 
The integration of GPT for voice interaction 
demonstrated a 90% success rate in accurately 
processing and executinguser commands. The 
assistant facilitated hands-free tasks, such as 
messaging, weather updates, and real-time 
navigation, significantly enhancing user 
convenience and accessibility. 
 
Emergency SOS System: 
The voice-activated SOS feature consistently 
transmitted GPS-based location alerts to pre-
registered contacts within an average of 5 
seconds. Field tests under variousemergency 
scenarios confirmed the system’s reliability and 
responsiveness. 
 
Augmented Reality Display: 
The transparent OLED display effectively 
provided real- time AR overlays, such as 
navigation prompts and notifications, without 
obstructing the user’s field of vision. Users 
found the AR interface intuitive and non-
distracting, enhancing the practicality of the 
device. 
 
User Experience and Feedback: 
User evaluations emphasized the ergonomic 
design, ease of use, and seamless feature 
integration of the device. Approximately 87% of 
participants, including women and visually 
impaired users, expressed high levels 
ofsatisfaction, citing the device’s potential to 
improvepersonal safety and daily convenience. 
 
CONCLUSION 
The development of AI-powered smart 
sunglasses represents a transformative leap in 
wearable technology, addressing 
criticalchallengesinwomen’ssafetyand assistance 
for visually impaired individuals. By integrating 
advanced technologies like Artificial 
Intelligence, Augmented Reality, real-time object 
detection, and health monitoring into a single 
wearable device, this innovation offers a holistic 
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solution to enhance user independence, 
security, and well-being. Features such as the 
SOS alert system, AI-poweredvirtual assistant, 
and real-time navigation empower users with 
unprecedented levels of safety and functionality. 
Despite challenges like technological 
integration, battery optimization, and 
affordability, the potential societal benefits far 
outweigh these hurdles. The smart sunglasses 
not only promote safety and independence but 
also pave thewayforinclusive,technology-
drivenadvancementsin assistive wearables. 
With continued research, user feedback, and 
technological improvements, this solution holds 
the promise to revolutionize personal safety and 
assistive technology, creating a safer and more 
inclusive future. 
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