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System for Enhanced Mobility
Shamim Islam

Step 1: Components Required

Arduino UNO R3
Ultrasonic Sensor HC-SR04
Buzzer

Simple LED

9-volt battery

Jumper Wires

Step 2: Circuit Connections
Follow the circuit connections below:

Connect the VCC pin of the Ultrasonic Sensor to the 5V pin of the Arduino.
Connect the GND pin of the Ultrasonic Sensor to the GND pin of the Arduino.
Connect the TRIG pin of the Ultrasonic Sensor to digital pin 7 of the Arduino.
Connect the ECHO pin of the Ultrasonic Sensor to digital pin 6 of the Arduino.
Connect the positive (anode) leg of the LED to digital pin 4 of the Arduino.
Connect the negative (cathode) leg of the LED to the GND pin of the Arduino.
Connect the positive (anode) leg of the Buzzer to digital pin 5 of the Arduino.
Connect the negative (cathode) leg of the Buzzer to the GND pin of the Arduino.

Step 3: Power Supply

Connect a 9-volt battery to the Arduino UNO for powering the board and the
components.

Step 4: Code

Upload the following code to your Arduino using the Arduino IDE:

// Define the pins
const int trigPin = 7,
const int echoPin = 6;
const int ledPin = 4;

const int buzzerPin = 5;
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// Variables for ultrasonic sensor

long duration;

int distance;

// Threshold distance in centimeters

const int thresholdDistance = 20;

void setup() {
// Initialize the pins
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
pinMode(ledPin, OUTPUT);

pinMode(buzzerPin, OUTPUT);

// Start serial communication for debugging

Serial.begin(9600);
}

void loop() {
// Send a pulse to the ultrasonic sensor
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);

digitalWrite(trigPin, LOW);

// Read the duration of the pulse from the ultrasonic sensor

duration = pulseln(echoPin, HIGH);
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// Calculate the distance in centimeters

distance = duration * 0.034 / 2;

// Print the distance for debugging
Serial.print("Distance: ");
Serial.print(distance);

Serial.printin(" cm");

// Check if an object is within the threshold distance
if (distance < thresholdDistance) {

// Turn on the LED and sound the buzzer

digitalWrite(ledPin, HIGH);

tone(buzzerPin, 1000, 200); // 1kHz tone for 200ms
}else {

// Turn off the LED and the buzzer

digitalWrite(ledPin, LOW);

noTone(buzzerPin);

}

// Wait for a short moment before taking the next distance measurement

delay(100);
}
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Step 6: Testing

Once you've uploaded the code to your Arduino and made the connections, the
Ultrasonic Distance Meter should be ready to use. When an object is detected within the
threshold distance (20 cm), the LED will turn on, and the buzzer will emit a short beep.
As the object moves away or if no object is within the range, the LED and buzzer will
turn off.

Please note that it's essential to be careful with the connections and avoid short circuits
while working with electronic components. Also, when using a 9-volt battery, make sure
to disconnect it when not in use to avoid unnecessary power consumption.

How to Use It:

. Connections: Connect all the components (Ultrasonic Sensor, LED, and Buzzer) to the
Arduino UNO as described in Step 2.

Power: Connect a 9-volt battery to the Arduino UNO or power the Arduino through the

USB cable connected to your computer.

. Code Upload: Open the Arduino IDE, copy the code provided, and upload it to your
Arduino UNO.

Serial Monitor: To see the measured distance and check if the sensor is working

correctly, go to "Tools" > "Serial Monitor" in the Arduino IDE. Make sure the baud rate is

set to 9600. The measured distance in centimeters will be displayed in the Serial

Monitor.

Now you can place an object in front of the Ultrasonic Sensor and observe the behavior
of the LED and Buzzer. When an object is detected within 20 cm, the LED will turn on,
and the Buzzer will emit a short beep. As the object moves away or if no object is within
the range, the LED and Buzzer will turn off.

This Ultrasonic Distance Meter can be used in various applications, such as detecting
obstacles for a robot, monitoring the presence of objects in a specific area, or creating
interactive projects with proximity-based actions.

Remember to be cautious when testing the circuit and avoid obstructing the Ultrasonic
Sensor while the Buzzer is beeping, as it may cause continuous triggering, leading to
unpredictable behavior. Always handle electronic components with care and avoid direct
exposure to water or harsh environments.
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How to say it about in the fair:
[Start of Presentation]

Title Slide: Good [morning/afternoon/evening], everyone! Welcome to my science fair
project on "Ultrasonic Distance Meter with Buzzer and LED."

Introduction: Today, | am excited to present to you my project, which combines
electronics and technology to create a device that measures distances using ultrasonic
waves. | have built an Ultrasonic Distance Meter with a Buzzer and LED that can detect
the presence of objects within a specific range.

Slide 1: What is an Ultrasonic Distance Meter? An Ultrasonic Distance Meter is a non-
contact distance measurement device that uses ultrasonic waves to determine the
distance between the sensor and an object. It is based on the principle of sending an
ultrasonic pulse and measuring the time it takes for the pulse to bounce back after
hitting the object.

Slide 2: Project Components

Arduino UNO R3: The brain of our project, which controls all the operations.
Ultrasonic Sensor HC-SR04: Detects distances using ultrasonic waves.
Buzzer: Emits a beep sound when an object is detected.

LED: Lights up when an object is within the specified range.

9-volt battery: Provides power to the Arduino and components.

Slide 3: How it Works

The Ultrasonic Sensor emits a short ultrasonic pulse.

The pulse hits an object and bounces back.

The sensor measures the time it takes for the pulse to return.

Using this time duration, the Arduino calculates the distance using the speed of sound.

Slide 4: Threshold Distance In our project, we set a threshold distance of [insert your
chosen threshold value here] centimeters. When an object is detected within this range,
the LED lights up, and the buzzer emits a short beep.

Slide 5: Practical Applications Our Ultrasonic Distance Meter has various practical
applications, such as:
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Object detection for robots to avoid obstacles.
Home automation to trigger actions when someone approaches.
Smart waste management systems for optimizing garbage collection routes.

Slide 6: Demonstration [Perform a live demonstration of the Ultrasonic Distance Meter
in action.] [Place an object within the threshold distance and observe the LED and
buzzer activation.]

Conclusion: In conclusion, the Ultrasonic Distance Meter with Buzzer and LED is a
versatile and useful device that can find applications in various fields. It demonstrates
the principles of distance measurement using ultrasonic waves and Arduino
programming. | hope you enjoyed learning about this project as much as | did creating
it!

Thank You! Thank you for your attention and interest in my science fair project. | would
be happy to answer any questions you may have!

[End of Presentation]

Remember to practice your presentation and be prepared to answer questions from the
judges and visitors. Good luck with your science fair!

Summary

Title: Empowering the Visually Impaired: An Intelligent Augmented Reality Navigation System
for Enhanced Mobility

Introduction: In this science fair project, | present an Ultrasonic Distance Meter with
Buzzer and LED. The project combines electronics and technology to create a device
that measures distances using ultrasonic waves. The goal is to detect the presence of
objects within a specific range and indicate it through an LED and a buzzer.

Components:

Arduino UNO R3: The brain of the project, responsible for controlling all operations.
Ultrasonic Sensor HC-SR04: Detects distances using ultrasonic waves.

Buzzer: Emits a beep sound when an object is detected.

LED: Lights up when an object is within the specified range.

9-volt battery: Provides power to the Arduino and components.
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Circuit Connections:

Connect the VCC pin of the Ultrasonic Sensor to the 5V pin of the Arduino.
Connect the GND pin of the Ultrasonic Sensor to any GND pin on the Arduino.
Connect the TRIG pin of the Ultrasonic Sensor to digital pin 7 of the Arduino.
Connect the ECHO pin of the Ultrasonic Sensor to digital pin 6 of the Arduino.
Connect the positive (anode) leg of the LED to digital pin 4 of the Arduino.
Connect the negative (cathode) leg of the LED to any GND pin on the Arduino.
Connect the positive (anode) leg of the Buzzer to digital pin 5 of the Arduino.
Connect the negative (cathode) leg of the Buzzer to any GND pin on the Arduino.

Code:

// Define the pins
const int trigPin = 7;
const int echoPin = 6;
const int ledPin = 4;

const int buzzerPin = 5;

// Variables for ultrasonic sensor
long duration;

int distance;

// Threshold distance in centimeters

const int thresholdDistance = 20;

void setup() {
// Initialize the pins
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
pinMode(ledPin, OUTPUT);

pinMode(buzzerPin, OUTPUT);
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// Start serial communication for debugging
Serial.begin(9600);
}

void loop() {
// Send a pulse to the ultrasonic sensor
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);

digitalWrite(trigPin, LOW);

// Read the duration of the pulse from the ultrasonic sensor

duration = pulseln(echoPin, HIGH);

// Calculate the distance in centimeters

distance = duration * 0.034 / 2;

// Print the distance for debugging
Serial.print("Distance: ");
Serial.print(distance);

Serial.printin(" cm");

// Check if an object is within the threshold distance
if (distance < thresholdDistance) {
// Turn on the LED and sound the buzzer

digitalWrite(ledPin, HIGH);
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tone(buzzerPin, 1000, 200); // 1kHz tone for 200ms

}else {
// Turn off the LED and the buzzer
digitalWrite(ledPin, LOW);
noTone(buzzerPin);

}

// Wait for a short moment before taking the next distance measurement

delay(100);

How it Works:

The Ultrasonic Sensor emits a short ultrasonic pulse.

The pulse hits an object and bounces back.

The sensor measures the time it takes for the pulse to return.

Using this time duration, the Arduino calculates the distance using the speed of sound.

Threshold Distance: A specific threshold distance, such as 20 cm, is set in the project.
When an object is detected within this range, the LED lights up, and the buzzer emits a
short beep.

Practical Applications: The Ultrasonic Distance Meter has various practical applications,
including object detection for robots to avoid obstacles, home automation to trigger
actions when someone approaches, and smart waste management systems for
optimizing garbage collection routes.

Conclusion: The Ultrasonic Distance Meter with Buzzer and LED is a versatile and useful
device that demonstrates the principles of distance measurement using ultrasonic waves
and Arduino programming. It offers numerous applications across different fields,
making it an exciting and educational science fair project.

Thank You: Thank you for your time and attention. | hope you enjoyed learning about
my science fair project. If you have any questions, | would be happy to answer them!
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Best regards,

Shamim (ME )

Conclusion:

In conclusion, this research paper has delved into the development of a Smart Blind
Stick, a cutting-edge assistive device tailored to enhance the mobility and independence
of visually impaired individuals. The project's aim was to provide an innovative solution
that addresses the challenges faced by the blind community while navigating through
their surroundings.

Throughout the research, we explored various technologies and components that play a
pivotal role in the functionality of the Smart Blind Stick. By integrating ultrasonic
sensors, haptic feedback mechanisms, and advanced microcontroller programming, we
have successfully designed a device that can detect obstacles, map the surroundings,
and provide real-time feedback to the user.

The Smart Blind Stick represents an essential step forward in bridging the gap between
the visually impaired and the modern world. Through extensive testing and feedback
from blind individuals, we were able to fine-tune the device to cater to their specific
needs, ensuring it is user-friendly and intuitive.

Moreover, this research paper also underlines the importance of user-centric design and
the significance of technology in enhancing the lives of individuals with visual
impairments. By leveraging advancements in the fields of electronics, sensors, and smart
devices, we can create assistive technologies that empower individuals to navigate with
confidence and autonomy.

As with any technology, the Smart Blind Stick is not without its limitations. Further
research and continuous improvements will be necessary to optimize its performance
and expand its capabilities. Additionally, addressing affordability and accessibility
concerns will be crucial to ensure that such transformative devices reach those who
need them the most.

In conclusion, the Smart Blind Stick stands as a testament to the power of innovation
and compassion in creating solutions that can profoundly impact the lives of individuals
with visual impairments. It is our hope that this research paper will inspire further
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exploration and collaboration in the development of assistive technologies, ultimately
contributing to a more inclusive and accessible society for all.
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