Laboratory 10. Radar

Project carried out and documented by: Zuga Tudor Mihai, 10th grade D, mathematics-computer
science specialization, "Constantin Cantacuzino" National Pedagogical College Targoviste.

INTRODUCTION

The experiment proposes to create a radar that detects nearby objects.

COMPONENTS

1. An Arduino UNO board: is an open-source microcontroller board based on the Microchip
ATmega328P microcontroller (MCU) and developed by Arduino.cc and originally released in
2010.

2. A Breadboard: is a building base used to build semi-permanent prototypes of electronic
circuits.



https://en.wikipedia.org/wiki/Single-board_microcontroller
https://en.wikipedia.org/wiki/Single-board_microcontroller
https://en.wikipedia.org/wiki/Microcontroller
https://en.wikipedia.org/wiki/Microcontroller
https://en.wikipedia.org/wiki/ATmega328P
https://en.wikipedia.org/wiki/Arduino

3. A Servo Motor: The servo motor is a component element of a system that functionally
involves adjustable relative positions between certain of its component elements.

4. Ultrasonic sensor: works by transmitting high-frequency sound waves, which scan the
surrounding objects and emit the information from the environment to the sensor.

5. wires to connect the components to each other.
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WORKING MODE

1. | connected the Breadboard with the Arduino UNO board in the 5V slot and GND as in the
picture:

2. | connected the Servo Motor with the Arduino UNO board in the D12 slot and with the
Breadboard to the plus and minus terminals as in the picture.

3. I connected the ultrasonic sensor with the Arduino UNO board at pins D11 and D12 and with
the Breadboard in the plus and minus terminals.

4. |glued the ultrasonic sensor to the servo motor with double-sided tape.

5. | programmed the circuit with the help of a USB cable.

6. Using the Processing program we created the radar display.



PROGRAMMING

| used the Arduino IDE software.
The code | used:

Includes the Servo Library

#include <Servant.h>.

// Defines Tirg and Echo pins of the Ultrasonic Sensor

const int trigPin = 10;

const int echoPin = 11;

Variables for the duration and the distance

long duration;

int distance;

myServo servo; // Creates a servo object for controlling the servo motor

void setup()

{
pinMode(trigPin, OUTPUT); // Sets the trigPin as an Output
pinMode(echoPin, INPUT); // Sets the echoPin as an Input
Serial.begin(9609);
myServo.attach(12); // Defines on which pin is the servo motor attached

void loop()
{
rotates the servo motor from 15 to 165 degrees
for (int i = 15; i <= 165; i++)
{
myServo.write(i);
delay(30);
distance = calculateDistance(); // Calls a function for calculating the
distance measured by the Ultrasonic sensor for each degree

Serial.print(s); // Sends the current degree into the Serial Port
Serial.print(","); // Sends addition character right next to the previous
value needed lLater in the Processing IDE for indexing
Serial.print(distance); // Sends the distance value into the Serial Port
Serial.print("."); // Sends addition character right next to the previous
value needed lLater in the Processing IDE for indexing
}
Repeats the previous Llines from 165 to 15 degrees
for (int i = 165; and > 15; i--)
{
myServo.write(i);
delay(30);
distance = calculateDistance();
Serial.print(s);
Serial.print(",");
Serial.print(distance);

Serial.print(".");



Function for calculating the distance measured by the Ultrasonic sensor
int calculateDistance()
{
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
Sets the trigPin on HIGH state for 10 micro seconds
digitalWrite(trigPin, HIGH);
delayMicroseconds(190);
digitalWrite(trigPin, LOW);
duration = pulseIn(echoPin, HIGH); // Reads the echoPin, returns the sound wave
travel time in microseconds
distance = duration * 0.034 / 2;
return distance;

}
Radar display code in the Processing program:

import processing.series.*; // imports Llibrary for serial communication

Java Import.awt.event.KeyEvent; // imports Llibrary for reading the data from the
serial port

Java Import.I.IOException;

Serial myPort; // defines Object Serial

variable defubes

String angle = "";

String distance = "";
String data = "";
String noObject;

float pixsDistance;
int iAngle, iDistance;
int indexl = ©;

int index2 = 0;

PFont orcFont;

void setup()

{
size(1200, 700); // ***CHANGE THIS TO YOUR SCREEN RESOLUTION***

smooth();

myPort = new Serial(this, "COM4", 9600); // starts the serial communication. In
this Line of code the port you used must be written. (in my case COM4)

myPort.bufferUntil('."'); // reads the data from the serial port up to the
character '.'. So actually it reads this: angle,distance.

}

void draw()

{
son (98, 245, 31);

simulating motion blur and slow fade of the moving Lline
noStroke();
son(9, 4);



rect(0, 0, width, height - height * 0.065);

son (98, 245, 31); // green color
calls the functions for drawing the radar
drawRadar();
drawLine();
drawObject();
drawText();

}

void serialkEvent(Serial myPort)
{ // starts reading data from the Serial Port
reads the data from the Serial Port up to the character
String variable "data".
data = myPort.readStringUntil('.");
date = date.substring(@, date.length() - 1);

and puts it into the

index1l = date.indexOf(","); // find the character ',' and puts it into the
variable "index1"

angle = date.substring(@, index1); // read the data from position "@" to
position of the variable indexl or thats the value of the angle the Arduino Board
sent into the Serial Port

distance = date.substring(indexl + 1, date.length()); // read the data from
position "indexl1l" to the end of the data pr thats the value of the distance

converts the String variables into Integer
iAngle = int(angle);
iDistance = int(distance);

}

void drawRadar()
{
pushMatrix();
translate(width / 2, height - height * ©.074); // moves the starting
coordinates to new location
noChild();
strokelWeight(2);
stroke(98, 245, 31);
draws the arc Llines
arc(e, 9, (width - width
arc(0, 9, (width - width
arc(0, 9, (width - width
arc(e, 9, (width - width
draws the angle Lines
line(-width / 2, @, width / 2, 0);
line(@, 0, (-width / 2) * cos(radians(30)), (-width / 2) * sin(radians(30)));
line(@, 0, (-width / 2) * cos(radians(6@)), (-width / 2) * sin(radians(60)));
line(@, 0, (-width / 2) * cos(radians(90)), (-width / 2) * sin(radians(990)));
line(@, @, (-width / 2) * cos(radians(120)), (-width / 2) * sin(radians(120)));
line(@, ©, (-width / 2) * cos(radians(150)), (-width / 2) * sin(radians(150)));
line((-width / 2) * cos(radians(30)), 0, width / 2, 0);

0.0625), (width - width * ©.0625), PI, TWO_PI);
9.27), (width - width * ©.27), PI, TWO_PI);
9.479), (width - width * ©.479), PI, TWO_PI);
0.687), (width - width * ©.687), PI, TWO_PI);



popMatrix();
¥

void drawObject()
{

pushMatrix();

translate(width / 2, height - height * ©.074); // moves the starting
coordinates to new location

strokeWeight(9);

stroke(255, 10, 10); // red color

pixsDistance = iDistance * ((height - height * ©.1666) * ©.025); // covers the
distance from the sensor from cm to pixels
Limiting the range to 46 cms

if (iDistance < 40)
{
draws the object according to the angle and the distance

line(pixsDistance * cos(radians(iAngle)), -pixsDistance *

sin(radians(iAngle)), (width - width * 0.505) * cos(radians(iAngle)), -(width -
width * ©.505) * sin(radians(iAngle)));
¥

popMatrix();
¥

void drawLine()
{
pushMatrix();
strokeWeight(9);
stroke(30, 250, 60);
translate(width / 2, height - height * ©.074); // moves the starting
coordinates to new location
line(@, 0@, (height - height * ©0.12) * cos(radians(iAngle)), -(height - height *
0.12) * sin(radians(iAngle))); // draws the Line according to the angle
popMatrix();
}

void drawText()
{ // draws the texts on the screen

pushMatrix();
if (iDistance > 40)

noObject = "Out of Range";

else

noObject "In Range";

son(@, 0, 0);

noStroke();

rect(0, height - height * ©.0648, width, height);
son (98, 245, 31);



textSize(25);

text("10cm", width - width * ©.3854, height - height * 0.0833);

text("20cm", width - width * ©.281, height - height * 0.0833);

text("30cm", width - width * ©.177, height - height * 0.0833);

text("40cm", width - width * ©.0729, height - height * 0.0833);

textSize(40);

text("Indian Lifehacker", width - width * ©.875, height - height * 0.0277);

text("Angle: " + iAngle + " °", width - width * 0.48, height - height *
0.0277);

text("Distance: ", width

if (iDistance < 40)

width * ©.26, height - height * 0.0277);

{

text(" " + iDistance + " cm", width - width * ©.225, height - height *
0.0277);
}

textSize(25);

son (98, 245, 60);

translate((width - width * ©.4994) + width / 2 * cos(radians(3@)), (height -
height * ©.0907) - width / 2 * sin(radians(30)));

rotate(-radians(-60));

text("30°", 0, 0);

resetMatrix();

translate((width - width * ©0.503) + width / 2 * cos(radians(6@)), (height -
height * ©.0888) - width / 2 * sin(radians(60)));

rotate(-radians(-30));

text("60°", 0, 0);

resetMatrix();

translate((width - width * ©.507) + width / 2 * cos(radians(90)), (height -
height * ©.0833) - width / 2 * sin(radians(99)));

rotate(radians(9));

text("90°", @, 0);

resetMatrix();

translate(width - width * ©.513 + width / 2 * cos(radians(120)), (height -
height * 0.07129) - width / 2 * sin(radians(120)));

rotate(radians(-30));

text("120°", @, 0);

resetMatrix();

translate((width - width * ©.5104) + width / 2 * cos(radians(150)), (height -
height * ©.0574) - width / 2 * sin(radians(150)));

rotate(radians(-60));

text("150°", 0, 0);

popMatrix();
}



CONCLUSIONS

The radar | made can help a beginner passionate about electronics to better understand the
secrets of electrical circuits, being easy and fun to make.
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