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Abstract 

This paper presents the design and 

implementation of smart glasses for visually 

impaired individuals using Arduino Nano and 

ultrasonic sensor technology.  

The system detects obstacles in front of the 

user and provides real-time feedback 

through a buzzer and vibration motor.  

The ultrasonic sensor measures distance by 

calculating the time taken for sound waves to 

reflect from nearby objects.  

When an obstacle is detected within a 

predefined range, the system activates audio 

and tactile alerts to ensure safe navigation.  

The proposed solution is cost-effective, 

compact, wearable, and easy to implement.  

This assistive device enhances 

independence, mobility, and safety for blind 

users, especially in indoor environments. 
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Introduction 

Visually impaired individuals face daily 

challenges in navigation and mobility.  

Traditional aids such as white canes help 

detect obstacles at ground level but may fail 

to detect obstacles at head height.  

To address this limitation, smart wearable 

devices have been developed using 

embedded systems and sensor 

technologies.  

This project proposes a smart glasses 

system that detects obstacles using 

ultrasonic sensing and alerts the user 

through vibration and sound feedback. 
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The main objective is to develop an 

affordable and efficient wearable obstacle 

detection system.  

The system uses Arduino Nano as the 

processing unit, ultrasonic sensor for 

distance measurement, and buzzer and 

vibration motor for alerts.  

The design emphasizes portability, 

simplicity, and low power consumption. 

 

Methodology 

The system consists of an ultrasonic sensor 

mounted on the glasses frame.  

The Arduino Nano continuously sends 

trigger pulses to the ultrasonic sensor.  

The sensor emits ultrasonic waves and 

measures the time taken for the echo to 

return.  

Using the formula Distance = (Speed of 

Sound × Time) / 2, the system calculates the 

distance to the object. 

 

If the distance is less than 70 cm, the Arduino 

activates the buzzer and vibration motor.  

A BC547 transistor is used as a switch to 

drive the vibration motor safely.  

The closer the obstacle, the faster the beep 

and vibration pattern, providing intuitive 

feedback to the user. 

 

Observations 

During testing, the system successfully 

detected obstacles within a range of 2 

meters.  

For distances below 70 cm, both buzzer and 

vibration alerts were triggered.  

The response time was quick and suitable for 

walking speed.  

However, detection accuracy decreased for 

very small or soft objects that absorb sound 

waves. 

 

Indoor testing showed reliable performance, 

while outdoor testing indicated slight 

interference due to environmental noise and 

irregular surfaces. 

 

Results & Discussion 

The smart glasses prototype demonstrated 

effective obstacle detection and user alert 

mechanisms.  

The ultrasonic sensor provided accurate 

readings for medium-sized obstacles.  

The vibration feedback was particularly 

useful in noisy environments where sound 

alerts might not be clearly heard. 

 

The system is low-cost and easy to 

assemble, making it accessible for 

educational and assistive applications.  

Future enhancements could include multiple 

sensors for wider coverage and GPS 

modules for navigation assistance.  

Despite minor limitations, the device 

significantly improves situational awareness 

for visually impaired users. 

 

Conclusion 

The proposed smart glasses system offers a 

practical and economical solution for 

assisting visually impaired individuals.  

By integrating ultrasonic sensing with audio 

and tactile feedback, the system enhances 

mobility and safety.  

The project demonstrates how embedded 

systems and assistive technology can 

improve quality of life.  

With further refinement, miniaturization, and 

integration of advanced sensors, this device 

can become a reliable commercial assistive 

product. 
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