
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 11 Issue: 04 | Apr 2024              www.irjet.net                                                                        p-ISSN: 2395-0072 

  

© 2024, IRJET       |       Impact Factor value: 8.226       |       ISO 9001:2008 Certified Journal       |     Page 2577 
 

ULTRASONIC SMART GLASS FOR VISUALLY IMPAIRED PEOPLE 

M.Muralitharan1, A.Anandhan2, A.Thirumalai vasan3, S.Kalaimani4     

4Assistant Professor, Department of Mechatronics, Sri Manakula Vinayagar Engineering College, Puducherry, India 
123 U.G. Student, Department of Mechatronics, Sri Manakula Vinayagar Engineering College, Puducherry, India 

---------------------------------------------------------------------***--------------------------------------------------------------------
ABSTRACT- This concept offers an innovative approach to 
improve navigation for people with visual impairments by 
integrating  glasses with ultrasonic technology. The Node MCU 
module, a flexible microcontroller, is used by the system to 
provide real-time data processing and communication. The 
smart glass identifies impediments around the user by 
incorporating ultrasonic sensors into its structure. It then 
gives the user intelligent feedback in the form of tactile or 
audible indications. 
 
The main goal of this project is to provide an efficient and 
affordable assistive technology that increases the mobility and 
freedom of people who are blind or visually impaired. The goal 
of the smart glass prototype is to increase obstacle detection 
accuracy while maintaining user-friendliness through the 
smooth integration of hardware elements and software 
algorithms. 
  
Key Words:  NodeMCU module, real-time data processing, 
Ultrasonic sensors, Tactile and audible indications… 
 

1. INTRODUCTION  
 
An inventive idea called "Ultrasonic Glasses for Visually 
Impaired People" aims to give those who are visually 
impaired more freedom and safety when navigating their 
environment. In order to improve users' mobility and 
confidence, this project aims to give users real-time 
environmental awareness and help through the integration 
of innovative technologies into a wearable gadget.  
 
The project's main component is the strategic insertion of 
ultrasonic sensors within a pair of glasses. These sensors 
keep a constant eye on the user's surroundings, picking up 
items and obstacles in their route (like stairs and steps as 
illustrated in Figure 1). The technology uses sophisticated 
signal processing algorithms to determine the distance to 
identified obstacles and gives the user instant feedback. 
 
Depending on the user's needs and preferences, the 
ultrasonic glasses use either visual clues, tactile vibrations, 
or auditory warnings as its feedback systems. By informing 
the user of potential difficulties nearby, these alerts allow 
the user to securely and confidently move past barriers. By 
offering contextual information and facilitating seamless 
interaction with the surrounding environment, these 
elements further improve the user experience. 
 

"Ultrasonic Glasses for Visually Impaired People" uses 
modern technology and user-centered design approaches to 
help close the gap that separates those who are visually 
impaired from their surroundings. This initiative aims to 
improve the quality of life for visually impaired people by 
empowering them to manage their daily lives with greater 
freedom and dignity through increased awareness, 
accessibility, and empowerment. 
 

 
 

Figure -1: A Step 
 

2. WORKING 
 
Using a buzzer and NodeMCU, the "Ultrasonic Glasses for 
Visually Impaired People" project helps users navigate their 
surroundings with an easy-to-understand but effective 
concept. The primary components of the system and how 
these are connected are shown in the block diagram shown 
in Figure. 2. 
 

Ultrasonic Sensor Detection:  The glasses are equipped with 
ultrasonic sensors, typically mounted on the frame. These 
sensors continuously emit ultrasonic waves and measure the 
time it takes for the waves to bounce back after hitting 
obstacles in the user's path. This data is crucial for detecting 
obstacles and determining their distance from the user. 

 
NodeMCU Data Processing:  The ultrasonic sensor sends 
distance data to the NodeMCU microcontroller, which 
processes this information in real-time. The NodeMCU 
calculates the distance to detected obstacles based on the 
time delay of the ultrasonic waves. 
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Threshold Determination:  The NodeMCU compares the 
calculated distance to a predefined threshold value. If the 
distance to an obstacle falls below this threshold, indicating 
that the obstacle is within a specified range, the NodeMCU 
triggers the buzzer. 

Buzzer Alert:  When the NodeMCU activates the buzzer, it 
emits an audible alert to notify the user of the detected 
obstacle. The intensity or frequency of the buzzer alert can 
be adjusted based on the proximity of the obstacle, providing 
the user with essential feedback about the distance and 
potential danger. 

User Response:  Upon hearing the buzzer alert, the user can 
react accordingly by adjusting their direction, speed, or 
taking other necessary actions to avoid the obstacle. The 
timely feedback provided by the buzzer helps the user 
navigate their environment safely and independently. 

Continuous Monitoring:  The process repeats continuously 
as the user moves, with the ultrasonic sensors scanning the 
surroundings, the NodeMCU processing data, and the buzzer 
providing alerts whenever obstacles are detected within the 
specified range. 

 

Fig-2: The system components 

Overall, the system aims to enhance the users safety by 
enabling the timely detection and communication of 
obstacles on the route, thereby facilitating prompt 
maintenance to mitigate the risk of accidents 

3. SENSOR SELECTION 

Selecting the appropriate sensor for a specific application can 
indeed be a challenging task and in the case of obstacle 
detection we must properly select the sensors and 
components on many parameters. 

It’s crucial to choose a sensor that offers high efficiency and 
reliability. After careful consideration and evaluation, the 

decision was made to utilize an Ultrasonic sensor for this 
project due to several reasons: 

Suitability for Surface Detection: Ultrasonic sensors are 
excellent for identifying barriers since they are well-suited 
for surface detection applications.  

To ensure precise identification, they are able to recognize 
variations or irregularities in the surface texture, such as 
stairs and steps, with effectiveness. 

Ultrasonic sensors function in a non-contact way, which 
means they don't make physical contact with the surface 
they are monitoring. This feature decreases wear and tear on 
the sensor and lowers the possibility of damage or 
malfunction, which makes it beneficial for obstacle 
monitoring.  

Cost-effectiveness: When compared to other sensor types 
with comparable characteristics, ultrasonic sensors are 
typically more affordable. This is an important factor, 
particularly in projects where there are financial limitations 
or scalability issues. 

Robustness and Durability: Because of their well-known 
resilience and sturdiness, ultrasonic sensors are well-suited 
for use in challenging environments that are frequently 
found near barriers like stairs and steps. 

With all these considerations we choose the ultrasonic 
sensor for our project for promoting high efficiency and 
reliability for the user and also suits the objectives of the 
project by enhancing the obstacle detection and alerting. 

4. METHODOLOGY 

The Figure -3 depicts the work flow of the proposed model.  

The process begins as follows: 

a) The system turns on with the power supply form 
the battery. 

b) The Ultrasonic sensor starts to emit and receive the 
sound waves, these sound waves check for any 
obstacle in the route. 

c) All the threshold values and the algorithms are been 
preprogrammed in the microcontroller unit , that is 
the nodeMCU module. 

d) Once the obstacle range is within the threshold 
value or range the microcontroller activates the 
actuators. 

e) If no detection of obstacle encountered this start to 
end cycle repeats continuously.  
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Figure -3: The work flow diagram 

5. MODEL IMPLEMENTATION AND COMPONENTS 

The ultrasonic smart glass is the innovative idea of 
combining the ultrasonic sensor in the glass for better 
navigation and obstacle detection. This idea has been 
implemented with the help of the ultrasonic sensor and the 
nodeMCU microcontroller and the other components.  These 
are altogether connected with the help of the connecting 
wires. 

The implementation of the project is very simple as first the 
nodeMCU is been programmed with the ultrasonic sensor 
which is very important to optimize the sensor, as the 
sensor, sense the surroundings and detect for any obstacles 
in the route or the path. 

Once any obstacle has been detected it send the signal to the 
microcontroller, if the obstacle detected range is within the 
threshold range the microcontroller activates the actuator. 

 

With the help of the actuator the user can easily get to know 
that there is an obstacle in front of them and they navigate 
through it safely.  

 

Figuer -4: Ultrasonic smart glass for visually impaired 
people 

5.1 NODEMCU MICROCONTROLLER 

The NodeMCU is a versatile and affordable development 
board widely used in IoT (Internet of Things) projects. It is 
based on the ESP8266 Wi-Fi module and is equipped with a 
microcontroller unit, making it capable of both processing 
and wireless communication 

NodeMCU serves as a crucial component for controlling and 
processing data. Here's how it functions within the context of 
the project. It is very small for the proposed model thus 
resolving the problem of big microcontroller in reference 
no.2 

Sensor Interface:  The NodeMCU likely interfaces with the 
ultrasonic sensor(s) that detect obstacles or objects in the 
environment. It receives data from these sensors, which 
typically work by emitting ultrasonic waves and measuring 
the time taken for them to bounce back from obstacles. 

Data Processing:  Once the NodeMCU receives data from the 
ultrasonic sensor(s), it processes this information. This 
processing might involve interpreting the distance to 
detected objects, determining if they pose a potential 
obstacle, and calculating the appropriate response based on 
the user's preferences or pre-defined parameters.                 

Control Logic:  Based on the processed data, the NodeMCU 
executes control logic to provide feedback to the user. This 
feedback could take various forms, such as generating audio 
alerts, vibrating motors embedded in the smart glass, or 
activating other tactile feedback mechanisms. The NodeMCU 
coordinates these actions in real - time to enhance the user's 
awareness of their surroundings and assist in navigation.    
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Figure - 5: NodeMCU 

5.2 ULTRASONIC SENSOR 

An ultrasonic sensor is a device that utilizes sound waves 
beyond the range of human hearing to detect objects or 
measure distances. It works by emitting high-frequency 
sound pulses and then listening for the echoes reflected off 
nearby objects. By measuring the time it takes for these 
echoes to return, the sensor can calculate the distance to the 
object. 

In an ultrasonic smart glass project designed for visually 
impaired individuals, the ultrasonic sensor plays a pivotal 
role in enhancing the user's awareness of their surroundings 
and assisting in navigation. Here's how the ultrasonic sensor 
functions within this project: 

Obstacle Detection: The primary function of the ultrasonic 
sensor is to detect obstacles or objects in the user's path. It 
emits ultrasonic waves and measures the time it takes for 
these waves to bounce back after hitting an obstacle. By 
analyzing the time delay, the sensor can determine the 
distance to the obstacle. 

Feedback Integration: The ultrasonic sensor's data is 
integrated with the control logic of the smart glass system. 
This integration allows for dynamic adjustments based on 
the detected obstacles, such as altering the frequency or 
intensity of alerts based on the distance to the obstacle or 
the user's speed of movement. 

 

Figure - 6: Ultrasonic sensor 

5.3 BUZZER  

The buzzer is a simple yet effective component that emits 
sound when activated by the NodeMCU microcontroller. In 
this project, it serves as an essential alert system, notifying 
the wearer of potential obstacles or hazards detected by the 
ultrasonic sensor. 

When the ultrasonic sensor detects an object within a certain 
range, the NodeMCU triggers the buzzer to emit specific 
sounds or patterns corresponding to the distance of the 
detected object. For example, it may produce short beeps for 
objects at a moderate distance and continuous tones for 
objects in very close proximity. 

 

Figure - 7: Buzzer 

5.4 PROGRAMMING 

The Arduino IDE software is an open-source, user-friendly 
programming tool that we utilized in this instance. 
Numerous built-in library features and pre-installed boards 
make them highly beneficial for programming. 
The microcontroller in this case is the NODEMCU ES8266 
board. 
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We utilized the embedded C programming language to 
program the ultrasonic smart glasses.  
 

 

Figure -8: Arduino IDE user interface 

6. CONCLUSIONS 

The development and implementation of ultrasonic glasses 
for visually impaired individuals represent a significant 
advancement in assistive technology. Through the 
integration of ultrasonic sensors, microcontrollers, and 
audio feedback systems, these glasses offer users a 
newfound independence and enhanced navigation abilities 
in their daily lives. 

In conclusion, ultrasonic glasses for visually impaired people 
represent a significant step forward in assistive technology, 
offering a practical and affordable solution to improve the 
mobility and independence of individuals with visual 
impairments. By addressing the unique challenges faced by 
this community, these glasses have the potential to make a 
meaningful difference in the lives of countless individuals, 
enabling them to navigate the world with greater confidence 
and autonomy. 
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