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ABSTRACT:   

 Radar systems, which operate by emitting electromagnetic signals to sense objects in their surroundings, are 
widely utilized in sectors like defense, aviation, and commercial monitoring. These systems help determine the distance, 
direction, speed, and position of both moving and stationary objects.With growing innovations in navigation technologies, 
radar systems have seen major improvements. In this project, we explore recent developments in navigation and propose 
a simplified, Arduino-powered radar model. This approach stands out due to its low power requirements and 
compatibility with the open-source Arduino ecosystem, making it a cost-effective and easily customizable option for 
developers.  
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INTRODUCTION: 

 Every object in existence, simply by being present in space, subtly interacts with the air around it—creating 
vibrations known as natural frequencies. These frequencies are usually too high or too low for human ears to detect. When 
these sound waves exceed 20,000 Hz, they fall into the category of ultrasonic waves. Though inaudible to us, they carry 
valuable information, which can be harnessed using ultrasonic sensing devices. An ultrasonic sensor typically includes a 
transducer, a device capable of converting energy from sound to electricity and back again. This two-way conversion 
allows the sensor to both emit and detect ultrasonic waves. These systems are commonly used in applications like motion 
tracking, automated braking systems, robot navigation, and security monitoring. 

One of the main advantages of this technology is its ability to make precise measurements without physical contact. By 
analyzing how long it takes for sound waves to bounce back after hitting an object, the sensor can calculate both distance 
and speed with impressive accuracy.  

DESIGN IMPLEMENTATION OF RADAR SYSTEM: 

The diagram below depicts the life cycle of Radar project development which entails several step including 
design of numerous components,their testing, their implementation and implementation of whole system and their 
testing. These are steps which can be listed into following stages. 

(A) Hardware System Design. 

(B) System Circuit Design. 

(C) System Circuit Implementation. 

(D) Hardware System Testing. 

(E) System Design and Implementation. 
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Figure 1. Hardware System Design of Radar System 

(A) Hardware System Design for Arduino : 

Hardware system have thus 3 components named as Arduino, servo-motor, and ultra-sonic sensor. Ultra-sonic 
sensor is placed on a servo motor which provides it the motion feature and makes it possible for it to provide a turning 
feature to it. Ultrasonic sensor along with servo motor is powered and driven by Arduino. As as illustrated in figure 2 
above, we can see ultrasonic sensor and servo motor both are driven by Arduino. 

(B) System Circuit Design : 

 
Figure 2. Circuit Diagram. 
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Figure illustrates hardware system design that was created with fritzing environment. It illustrates the 
connection of various electronics components. In the figure, triggering pins of ultrasonic sensor is connected to D10 pin of 
Arduino, control line of servo motor is connected to D12 pin of Arduino and D11 pin of Arduino is connected to echo pin. 
VCC pins of servo motor and ultrasonic sensor is connected to 5V pin of Arduino whereas ground pin of Arduino is joined 
to ground pin of both servo motor and ultra-sonic sensor. 

(C) System Circuit Implementation on Bread Board : 

 
Figure 3. Breadboard of the hardware system implementation. 

Figure above 4 demonstrates full hardware system implementation. One sees that ultrasonic servomotor is 
mounted on top of a servo motor and it is mounted higher than bread board. Arduino is mounted in breadboard in 
opposite side of the breadboard and whole connection is established between them. Arduino and servo motor are glued 
on breadboard in order to prevent it from stepping over when the servo motor swings. Arduino IDE was employed to 
program and upload Arduino. Arduino code is used to read position of servo motor and calculate distance of closest 
object in the path. 

(D) Hardware System Testing : A cable was used for connecting Arduino to develop developing machine. From 
Arduino IDE helped us to obtain result in serial monitor. 

(E) System Design and Implementation : 

Object class of radar project denotes object which it faces like distance, target/range and angle/direction of 
position of object. Distance (),method (), angle () method, location () method accepts the necessary value like distance, 
angle and creates them on GUI to simulate.Figure 4 illustrates line sweep from one-direction to other and smudge is 
created is GUI where ultrasonic sensor detect obstacles. 
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Figure 4. GUI Implementation for the mapping interface. 

WORKING : 

 The objective of this project is to measure the distance, position, and velocity of an object located at a certain 
distance from an ultrasonic sensor mounted on a servo motor. By rotating the servo, the sensor scans different directions 
by emitting ultrasonic waves that travel through the air and reflect back upon hitting an object. The sensor then detects 
the echo, and by analyzing the time delay, the system calculates the distance to the object. Simultaneously, the servo’s 
angle provides the position of the object relative to the sensor. Using the Arduino IDE, the microcontroller is programmed 
to control the servo motor’s rotation, capture distance measurements, and send both distance and angular data through 
the serial port. A Processing application reads this data to visualize the object’s position and distance on a display screen, 
enabling real-time monitoring. Additionally, by tracking changes in position over time, the system can estimate the 
velocity of a moving object. This integrated approach allows for accurate detection and tracking of objects in the sensor’s 
surroundings. 

Hardware Description: 

 Ultrasonic Sensor: 

An ultrasonic sensor operates just like of sonar. It is able to measure object distance by emitting sound 
waves. Sound waves are transmitted at a particular frequency in a particular direction and listen for sound wave 
to return. time taken by sound wave to return assists us to calculate distance of object. HC-SR04 Ultrasonic 
Sensor. 
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 Servo Motor : 

A servomotor is a rotating actuator that provides fine control of angular position, velocity and 
acceleration. It is made up of an appropriate motor coupled to a sensor for position feedback. It also requires a 
relatively sophisticated controller, often a dedicated module designed specifically for utilize with servomotors. 
Servomotors are not another class of motor, on the basis of basic operating principle, but utilizes 
servomechanism in order to provide closed loop control over an open loop motor of generic form. Servomotors 
find their use in robotics, CNC equipment or automated production. 

 

 Arduino UNO : 

The Arduino is an open source electronics platform built on simple to implement hardware and software. 
The open source Arduino program makes it easy to write code and send it to the board. It supports Windows, 
Mac OS X and Linux. The environment is java based and written in processing and other open source software. 
This software is compatible with any Arduino board. The Arduino software IDE has a text editor for coding, a 
message field, a text console, a toolbar with buttons for the most common function. It interacts with Arduino and 
Genuino hardware t+o upload and interact with programs. Programs written in Arduino software are referred to 
as sketches 
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 Bread Board : 

Breadboards are one of the most basic components when you are learning how to construct circuits. In this 
tutorial, you will learn something about what breadboards are, why they are named breadboards, and how to use 
one. When you are finished you will have a rudimentary knowledge of how understand how breadboards 
function and be capable of creating a simple circuit on a breadboard. 

 

ADVANTAGES: 

1. Radar procurable value is very low. 

2. Working and maintenance value is low. 

3. Distance active resolution is high. 

4. Radar’s jam is troublesome. 

5. It can work in any place. 

6. NASA uses radio detection and ranging to map the world and alternative plants. 

7. Activity gets updated in conclusion. 

DISADVANTAGES: 

1. Limited Range. 

2. Low Accuracy and Resolution. 

3. Sensitivity to Environmental Conditions. 

4. Directional Limitations. 

Conclusion: 

In this paper a system radar system was designed with the help of Arduino, servomotor and ultrasonic sensor 
which can detect the position, distance of obstacle which comes in its way and converts it into visually representable 
form. This system can be used in robotics for object detection and avoidance system or can also be used for intrusion 
detection for location sizes. Range of the system depends upon type of ultra-sonic sensor used. . We used HC-SR04 sensor 
which range from 2 to 40 cm. 
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Result: 

The radar-based prototype effectively simulated real-time aircraft detection using an ultrasonic sensor and servo 
motor. It accurately displayed object positions up to 40 cm on a radar interface with less than 5% error. The cardboard 
model successfully represented runway and parking management. This low-cost system demonstrates potential for smart 
airport applications using basic sensor and microcontroller integration. 

 

 
Figure 5. Model of Radar System. 

Case I :- When there is no object at a specific distance then it will not Display on screen . Hence there is no object near 
radar system then it will show total green colour on overall screen. 
 

 
Figure 6. No Object Found. 

Case II :- When the object is at a distance of 16cm and at a angle of 1280. Then the red signal will display on screen 
when the object comes in between the radar from which we can understand the specific distance and angle of the 
object. The red signal will be shown untill the object is placed infront of the radar. When the object move away from 
radar then the screen will not Display a red signal then the screen will be displayed in green. 
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Figure 7. Object in Left Side 

Case III :- When the object is at a distance of 30cm and at a angle of 210. Then the red signal will display on screen when 
the object comes in between the radar from which we can understand the specific distance and angle of the object. The red 
signal will be shown untill the object is placed infront of the radar. When the object move away from radar then the screen 
will not Display a red signal then the screen will be displayed in green. 

 
Figure 8. Object in Right Side 
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