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ABSTRACT: Visual impairment often limits a person’s ability to move independently and safely in unfamiliar
environments. Conventional mobility aids mainly focus on basic obstacle sensing and do not provide intelligent
awareness of people or surroundings. This proposed smart glasses system combines artificial intelligence and loT-
based sensing to assist visually impaired users through real-time person recognition, obstacle detection, and location-
based voice notifications. A camera and ultrasonic sensing unit continuously monitor the environment, while the
embedded controller processes the collected data. The system delivers audio guidance to improve navigation safety,
user confidence, and independent mobility
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. INTRODUCTION

Assistive wearable technologies are becoming increasingly important in improving the quality of life for visually
impaired individuals. Traditional white canes help users detect immediate obstacles but fail to provide contextual
awareness such as person recognition or location guidance. Recent developments in Al-based computer vision and
embedded electronics enable wearable devices to identify objects, faces, and environmental hazards in real time. By
integrating these capabilities into smart glasses, users can receive continuous voice assistance that supports safer and
more confident movement in both indoor and outdoor spaces.

1. OBJECTIVES

*To develop an intelligent wearable aid for visually impaired users.

*To identify familiar and unfamiliar individuals using camera-based Al recognition.
*To detect obstacles in real time for safer navigation.

*To provide location announcements and emergency guidance through voice alerts.
*To improve independent movement and environmental awareness.

I11. LITERATURE REVIEW

Recent advancements in artificial intelligence, embedded systems, and 10T have significantly improved assistive
technologies for visually impaired individuals. Several researchers have proposed smart wearable systems that combine
obstacle detection, voice guidance, and computer vision to enhance independent mobility.

Inbamalar et al. (2025) presented a review on smart glasses with voice notification systems designed for blind and
visually impaired users. Their study analyzed multiple vision-based assistive devices that use cameras and audio
feedback to help users understand their surroundings. The review highlighted the importance of real-time
environmental awareness, user safety, and intelligent voice alerts. However, the authors also noted limitations in
accuracy, power consumption, and affordability.Mondal et al. (2025) developed a low-cost smart spectacle system
focused on users in developing countries. Their work emphasized affordability by using cost-effective sensors and
embedded platforms. The system mainly supported obstacle detection and voice guidance. Although it provided a
practical low-budget solution, it lacked advanced features such as face recognition, adaptive Al processing, and smart
location-based announcements.
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Murugaiyan et al. (2025) proposed a hands-free smart glass system with real-time obstacle detection and traffic light
recognition. Their system used computer vision and deep learning techniques to improve outdoor navigation safety.
The study demonstrated strong performance in urban environments and helped users identify obstacles and traffic
signals. However, wearable battery limitations and computational complexity remained major challenges.Hekal et al.
(2024) introduced a deep learning-based smart glass system capable of object recognition and scene understanding.
Their approach improved detection accuracy compared to conventional sensor-based systems and provided adaptive
audio responses. The work proved that deep learning can significantly improve assistive wearables, though real-time
deployment on lightweight hardware still requires optimization.

Poy et al. (2024) designed a standalone smart glass system that functions without depending on external mobile
devices. Their system integrated basic vision sensing and voice output for navigation support. The portability and ease
of use made it suitable for daily activities, but the lack of 10T connectivity and advanced environment intelligence
limited its functionality.From the reviewed literature, it is evident that existing systems mainly focus on obstacle
detection and simple voice guidance. Very few systems combine Al-based person recognition, obstacle detection, GPS
location support, and emergency communication into a single wearable solution. This gap motivates the development
of the proposed Al-enhanced smart glasses system, which aims to provide a more intelligent, safe, and user-friendly
navigation experience.

IV. PROBLEM STATEMENT

Visually impaired individuals face significant challenges in recognizing nearby people, identifying obstacles, and
understanding their surroundings during movement. Existing assistive devices mainly provide limited distance-based
detection and lack intelligent decision-making. The absence of adaptive voice guidance reduces user confidence and
safety. Therefore, there is a need for an Al-enabled wearable solution that provides real-time navigation support, person
identification, and environment awareness.

V. EXISTING SYSTEM

The current assistive systems for visually impaired users mainly rely on traditional white canes, ultrasonic walking
sticks, or basic sensor-based wearable devices. These systems provide only simple obstacle detection and warning
alerts.

Most existing systems do not support:

*Face recognition

*Real-time person identification

*Smart location announcements

*loT-based connectivity

*Adaptive voice navigation

As a result, the user receives limited information about their surroundings, reducing effectiveness in complex
environments.

VI. PROPOSED SYSTEM

The proposed system consists of smart glasses integrated with a camera, ultrasonic sensor, microcontroller, GPS/GSM
support, and audio output unit. The camera captures live visual data to recognize faces and classify individuals as
known or unknown. The ultrasonic sensor detects nearby obstacles and calculates the distance in real time. The
microcontroller processes the sensor information and triggers voice alerts through a buzzer or speaker. GPS and GSM
modules can additionally provide emergency location support. This intelligent integration ensures safe and user-
friendly navigation for visually impaired people.

VIl. BLOCK DIAGRAM

Input Section
*Camera Module
*Ultrasonic Sensor
*Emergency Key
*GPS Module
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Processing Section

*Arduino Nano / NodeMCU
Al-based Person Recognition
*Obstacle Detection Algorithm

Output Section

*LCD Display

*Buzzer / Voice Alert
*GSM Alert Message
*Location Announcement

VIIl. HARDWARE COMPONENTS

1) Arduino Nano

Chosen for its compact size, easy programming, and reliable sensor interfacing capability.
2) Ultrasonic Sensor

Used for real-time obstacle detection through distance measurement.

3) LCD Display

Provides visual debugging and system status information.

4) Buzzer

Acts as the audio alert system for obstacle and warning notifications.

5) GPS Module

Used for live location tracking during emergencies.

6) GSM Module

Supports SMS/call-based emergency alerts and caregiver communication.
7) Emergency Key

Allows manual activation of emergency location or safety mode

IX. SOFTWARE REQUIREMENTS

*Arduino IDE - for embedded C programming and code uploading
*Proteus 8.13 — for circuit simulation and testing
Al Model Support Tools — for face and obstacle recognition logic implementation

X. CONCLUSION

The Al-enhanced smart glasses system provides an effective assistive solution for visually impaired individuals. By
combining obstacle detection, person recognition, GPS navigation, and voice alerts, the system improves safety,
mobility, and independence.This project demonstrates how biomedical engineering, Al, and IoT can be integrated to
create impactful healthcare assistive devices. Future improvements may include cloud connectivity, advanced deep
learning models, and lighter wearable designs.
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