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ABSTRACT

In previous developments Radar systems was primarily used by navy, air force (military purposes) or by some of highly reputed companies or people
for security purposes. But, nowadays usage of radar was drastically increasing due to its low coast and accurate detection to secure homes, banks,
temples etc.
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1. Introduction

In this project, we'll show you the way to style a microwave radar Application victimization Arduino and process. This Arduino microwave radar Project
is enforced with the assistance of process Application. associate degreed ranging radiolocation measuring instrument measuring system measuring device}
could be a long-range object detection system that uses radio waves to determine sure parameters of an object like it vary, speed, and position. microwave
radar technology is employed in aircrafts, missiles, marine, weather predictions and vehicles. even if the title says Arduino microwave radar Project,
technically the project is predicated on echo sounder technology as i will be able to be victimization Associate in Nursing supersonic sensing element to
see the presence of any object in a very explicit vary.

2. Hardware and Software Components

. Arduino UNO

“Arduino is a physical computing platform that released under open-source license and based on a simple microcontroller board (Figure 1). Integrated
Development Environment (IDE) is developed for coding the device. In most applications, the Arduino board is used as a controller. Initially, the device
requires a direct connection to a computer at the first setting steps. However, it can function efficiently without this connection according to the
application requirements. Arduino Uno is a microcontroller board based on the ATmega328P. It has 14 digital input/output pins (of which 6 can be used
as PWM outputs), 6 analog inputs, a 16 MHz ceramic resonator (CSTCE16MO0V53-R0), a USB connection, a power jack, an ICSP header and a reset
button. It contains everything needed to support the microcontroller; simply connect it to a computer with a USB cable or power it with an AC-to-DC
adapter or battery to get started” [6]

* Corresponding author.
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Fig 1: Arduino UNO board[6]
. Ultrasonic sensor HC-SR04

An ultrasonic detector is associate degree device that measures the gap of a target object by emitting ultrasonic sound waves, associate degreed converts
the mirrored sound into an electrical signal. inaudible waves travel quicker than the speed of hearable sound (i.e., the sound that humans will hear).
Ultrasonic sensors have 2 main components: the transmitter (which emits the sound victimization electricity crystals) and therefore the receiver (which
encounters the sound when it's traveled to and from the target).

In order to calculate the gap between the detector and therefore the object, the detector measures the time it takes between the emission of the sound by the

transmitter to its contact with the receiver. The formula for this calculation is D =% T x C (where D is that the distance, T is that the time, and C is that
the speed of sound ~ 343 meters/second).

Ultrasonic Sensor Pinout

Voltage (5V) I
Trigger Pin

Fig 2: Ultrasonic sensor
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Fig 3: Working of Ultrasonic sensor
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. Servo motor

Servos DC motors are double-geared all the way down to scale back the speed and increase the force of the motor. They even have inbuilt circuits that
manages the angle of rotation one degree at a time, and hold that position till another input is received. Servos can rotate a precise range of degrees
looking on the dimension of the electrical pulses delivered by the Arduino. The servo expects one pulse each twenty ms. for many servos, a one ms pulse
ends up in a zero-degree rotation, a 1.5 ms pulse ends up in a 90-degree rotation, and a a pair of ms pulse ends up in a 180-degree rotation.

Shaft Rotation
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1 .
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2 2 2
o

180
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Fig 4: working of Servo motor [5]

. Arduino IDE Software

The Arduino Integrated Development Environment - or Arduino Software (IDE) - contains a text editor for writing code, a message area, a text console, a
toolbar with buttons for common functions and a series of menus. It connects to the Arduino and Genuino hardware to upload programs and communicate
with them.

Programs written using Arduino Software (IDE) are called sketches. These sketches are written in the text editor and are saved with the file extension
.ino. The editor has features for cutting/pasting and for searching/replacing text. The message area gives feedback while saving and exporting and also
displays errors. The console displays text output by the Arduino Software (IDE), including complete error messages and other information. The bottom
righthand corner of the window displays the configured board and serial port. The toolbar buttons allow you to verify and upload programs, create, open,

and save sketches, and open the serial monitor.[8]
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Fig 5: Arduino IDE software
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. Processing software

Processing is a flexible software sketchbook and a language for learning how to code within the context of the visual arts. Since 2001, Processing has
promoted software literacy within the visual arts and visual literacy within technology. In this project it us used to find the output which will be shown on
the processing software.[7]
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Fig 6: Processing software

Todays Artificial Intelligence (Al) has the abilities to impersonate human knowledge, performing various tasks that require thinking and learning, tackle
issues and make various decisions. Man-made brainpower programming or projects that are embedded into robots, PCs, or other related frameworks
which them important reasoning ability[3]. Notwithstanding, a large part of the flow Artificial Intelligence frameworks (mechanical technology) are as yet
under banter as they actually need more examination on their method of addressing assignments. Accordingly Artificial Intelligence machines or
frameworks ought to be in position to play out the necessary assignments by without practicing blunders. Moreover, Robotics should be in position to
perform various tasks with no human control or assistance[4].Al has effectively advanced into numerous homes, yet it will before long be fundamental in
many families. As we push nearer toward turning into a mechanically determined society, Al applications will satisfy the guarantee that PCs would make
our lives simpler. Simulated intelligence innovation will help us carry on with more joyful and better lives, while additionally assisting us with monitoring
time, energy, and cash.

3. Working Procedure

In this study, sensing element and servo were each major parts. These were connected and controlled by an Arduino UNO. sensing element transmits
radical sound and therefore the servo motor rotates the ultrasound sensing element. The Arduino UNO consists of USB connecter, microcontroller,
analogue input pins, power port, digital pins, crystal, generator reset switch, USB interface chip, TX RX LEDs. It functions as a controller and provides a
writing surroundings therefore it needs direct affiliation to a laptop. HC-SR04 sensing element is employed during this study because it transmits the
acoustic wave of high frequency close to concerning forty kilocycle per second to seventy kilocycle per second. Humans cannot hear it. If the wave gets
mirrored by Associate in Nursing obstacle, then the mirrored sound is going to be picked up by the receiver. echo sounder is employed to spot the item.
The four pins of the sensing element are: VCC=5VDC, trig pin=trigger pin/input pin, echo pin=output pin and GND or ground pin. A10us trigger pulse is
generated with the assistance of trig pin and to provide acoustic wave of eight cycles. usually echo pin stays in a very low state (0V) however once it
receives the acoustic wave it goes to a high state of 5V. the whole high state (5V) of echo pulse is counted because the move time of the acoustic wave
Servo motor (SG90) may be a turning motor that runs with the assistance of servo mechanism. Servo motor is employed here to discover the angle of the
moving object. zero to a hundred and eighty degree is that the turning varies of servo motor, however reckoning on the producing it will go up to 360
degrees. Servo motor receives the management signal and tunes the shaft. Servo motor is employed to line up the position and speed of the sensor
detector. 3 wires from the servo motor ought to be connected manually.

The implementation of the parts, the trig pin and therefore the echo pin of the sensor detector (HC-SR04) area unit connected to the PWM pins and
therefore the SPI pins of Arduino UNO. Servo and sensor detector is connected in such a fashion wherever sensor detector was mounted on the servo
motor. The Arduino UNO power is equipped by the laptop. The code that has been uploaded onto the Arduino UNO code can run through the information
generate results.
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4. Connection and Setup

Radar System
Ultrasonic Sensor
Hc-SR04
Red Wire is Positive
Black Wire is Negative
Servo Motor

x - P
o Arduing

Fig 7: Circuit diagram

. Equations
The equations are shown in (1)(2)(3)(4):

D=(T*0.034)/2 (1)
V=ad/At=(d2-d1)/(t1-t1) (2)
e=((du-da)/da) *100  (3)
n =100-e (4)

Where, D is distance, T is duration or travelling time of echo pulse, V is velocity of the object, Ad is the difference between two distances, At is the time
difference for displacement of the object, d2 is the final distance of the object, d1 is the initial distance of the object, t2 is the final time of the
displacement, t1 is the initial time of the displacement, e is the error between the two distance (%), du is the ultrasonic distance, da is the actual distance, n
is the efficiency of the ultrasonic sensor (%).[3]

. Algorithm/software system

Step 1: Start
Step 2: Initialize all variables: echo pin, trig pin, distance, distance2, distancel, angle, speed, duration
Step 3: Set the pin mode, defining echo pin as an input and setting trig pin as an output.
Step 4: Start the loop: declare i=15 or 0; where i<=165 or 180; increment the value of i by one (i++)

a) Write value for servo: servo write (i)

b) Set the delay for the rotation; to control the speed of servo motor

c) Read the distance and keep it in the variable distancel

d) Set the duration between reading of two distances: delay (1000)

) Read the distance and keep it in the variable distance2

f) Calculate the speed: speed = (distancel-distance2) / 1.0

g) Print the outputs in serial monitor: distance, angle, speed and pulse duration.

h) End of the loop
Step 5: Start the loop for moving to the starting point:

For loop: declare variable i=165 or 180; where i>15; or 0 decrement variable i by 1
Step 6: Call the function ‘distance’

a) set the trig pin

b) set the delay

¢) To find the duration, duration = pulse in (echo Pin, HIGH).

d) To find the distance, distance= duration * 0.034/2.

e) return distance,
Step 7: End

. Flow chart

The experiment can even be painted in an exceedingly flow sheet to replicate the algorithmic rule, as shown in Fig. 8. once the supersonic sensing element
and moto receive power then they begin start work. Arduino UNO sends the 10us trig pulse, that the starts the high echo pulse position. Servo starts to
figure once the angle vary was 0<6<180 degree. then Arduino UNO waits once the echo pulse returns to its previous state. If echo pulse goes back
meaning there's associate object associated an initiated calculation distance (if the thing is static). once the calculation is finished, the result it shown on
the show. Again, if there's a moving object then the speed is calculated, and also the results area unit shown on the screen. because it may be a radio
detection and ranging system, the servo motor can incessantly move and canopy the vary to sight if there's another object.
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Fig 8: flow chart
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. Block diagram

Arduino UNO receives power required from the pc. Then microcontroller sends signals to the opposite 2 components: the ultrasonic sensing element and
servo motor. The feedback from these parts is distributed back to the microcontroller. The ultrasonic sensing element contains a transmitter to send the
ultrasound and a receiver to catch the mirrored sound waves. the overall motion time of this acoustic wave is that the distance.

Transmitter

Arduino _’E—.

Receiver

Fig 9: Block diagram

5. Results

Fig.10 was taken within the movement of the measuring device once the process sketch additionally began to move. Where radar finds an obstacle, a red
color (color can be managed while coding to processing software) shows to identify that an object is detected. Coding of processing software was used to;
arc line and distance line were drawn. serial port values are taken by code in every time interval. If there was no object detected then it shows green color
(my varied). At the bottom of the screen, it is showed that angle was 72 and distance was. The below sketch was done for O degree to 180 degrees.

Fig 10: The result of system is represented by Processing software,
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6. Conclusions

Radar could be a outstanding invention from varied perspective, as well as measure speed and scheming distance. The planned radio detection and
ranging system had solely little error once scheming distances and may predict speed accurately. once the item is static, the serial-monitor of the radio
detection and ranging system shows the speed is zero cm/s. once the item moves, the quantity goes in conjunction with it. Direction of the item was
additionally ascertained with the simplest potency. The radio detection and ranging system detected the sq. and huge cylindrical objects a lot of exactly
than little objects. the item size and distance square measure necessary variables within the form analysis. Overall, the system will offer 100% potency
unless of the space than one metric linear unit and therefore the size is extraordinarily small. However, it necessary to notice that the experiment was
drained a relentless atmosphere.
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