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Abstract:

The use of servo motor type in order to build a complete system
to know the distance from all directions and angles, saves a lot of cost
and accuracy compared with the traditional method of development of
sensors in all directions because in this case there must be a lot of
points that are difficult for the fixed sensors to monitor simultaneously,
while in the proposed system the motor can rotate the sensor at all
angles. And get a distance from all directions and all angles.

The proposed system consists of a sender and receiver of
ultrasound in addition to the arduino for processing data received
from a sensitive ultrasound servo motor using the bulk of the sensitive
rotate at all angles and a resolution of up to 180 degrees each half-
cycle in addition to the presence of computers in order to display data
on the screen using the programming language and displayed in a
manner much like radar. It can be concluded that this system can be
used in many applications, because it increases accuracy in knowledge
of closed and open roads in a radius of 4 meters circle. It has been
corrected and the implementation of the system in practice and proved
its accuracy and its technology in many of the test.

Because it increases the precision to know closed and open
roads in a radius of 4 meters circle. It has been corrected and the
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implementation of the system in practice and proved its accuracy and
its technology in many of the tests.

Key words: Ultrasonic, Radar, Servo motor, VB.NET, Arduino
UNO.

1- INTRODUCTION

Radar is an object-detection system that uses radio waves to
determine the range, angle, or velocity of objects. It can be used
to detect aircraft, ships, spacecraft, guided missiles, motor
vehicles, weather formations, and terrain. A radar transmits
radio waves or microwaves that reflect from any object in their
path. A receive radar, which is typically the same system as the
transmit radar, receives and processes these reflected waves to
determine properties of the object.

Radar was secretly developed by several nations in the
period before and during World War II. The term RADAR was
coined in 1940 by the United States Navy as an acronym for
Radio Detection and Ranging. The term radar has since entered
English and other languages as a common noun, losing all
capitalization.

The modern uses of radar are highly diverse, including
air and terrestrial traffic control, radar astronomy, air-defense
systems, antimissile systems; marine radars to locate
landmarks and other ships; aircraft anti-collision systems;
ocean surveillance systems, outer space surveillance and
rendezvous systems; meteorological precipitation monitoring;
altimetry and flight control systems; guided missile target
locating systems; and ground-penetrating radar for geological
observations. High tech radar systems are associated with
digital signal processing and are capable of extracting useful
information from very high noise levels. Other systems similar
to radar make use of other parts of the electromagnetic
spectrum. One example is "lidar", which uses ultraviolet,
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visible, or near infrared light from lasers rather than radio
waves.

A radar chart is a graphical method of displaying
multivariate data in the form of a two-dimensional chart of
three or more quantitative variables represented on axes
starting from the same point. The relative position and angle of
the axes is typically uninformative.

Figure 1 Radar Chart

Radar charts are a useful way to display multivariate
observations with an arbitrary number of variables. Each star
represents a single observation. Typically, radar charts are
generated in a multi-plot format with many stars on each page
and each star representing one observation. The star plot was
first used by Georg von Mayr in 1877. Radar charts differ from
glyph plots in that all variables are used to construct the
plotted star figure. There is no separation into foreground and
background variables. Instead, the star-shaped figures are
usually arranged in a rectangular array on the page. It is
somewhat easier to see patterns in the data if the observations
are arranged in some non-arbitrary order (if the variables are
assigned to the rays of the star in some meaningful order).

2- RADAR EQUATION
The power Pr returning to the receiving antenna is given by the
equation:
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where
Pt = transmitter power
Gt = gain of the transmitting antenna

Ar = effective aperture (area) of the receiving antenna; this can
G A?
also be expressed as 4= , where

A = transmitted wavelength

Gr = gain of receiving antenna

o = radar cross section, or scattering coefficient, of the target
F = pattern propagation factor

Rt = distance from the transmitter to the target

Rr = distance from the target to the receiver.

In the common case where the transmitter and the receiver are
at the same location, Rt =Rr and the term Rt?> Rr* can be
replaced by R4, where R is the range. This yields:

_ PGAoF!
" (4m)’R

This shows that the received power declines as the fourth power
of the range, which means that the received power from distant
targets is relatively very small. Additional filtering and pulse
integration modifies the radar equation slightly for pulse-
Doppler radar performance, which can be used to increase
detection range and reduce transmit power.

The equation above with F = 1 is a simplification for
transmission in  a vacuum without interference. The
propagation factor accounts for the effects of multipath and
shadowing and depends on the details of the environment. In a
real-world situation, path loss effects should also be considered.

3- RADAR COMPONENTS
Radar's components are:
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e A transmitter that generates the radio signal with
an oscillator such as a klystron or a magnetron and
controls its duration by a modulator.

e A waveguide that links the transmitter and the
antenna.

e A duplexer that serves as a switch between the
antenna and the transmitter or the receiver for the
signal when the antenna is used in both situations.

o Areceiver. Knowing the shape of the desired
received signal (a pulse), an optimal receiver can
be designed using a matched filter.

e A display processor to produce signals for human
readable output devices.

¢ An electronic section that controls all those devices
and the antenna to perform the radar scan ordered
by software.
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Figure 2 Radar System

4- PROCESSOR (MCU)

The MCU 1is used to process the data coming from the serial
port of the computer. The processor subunit used in this system
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is the Atmel MCU (ATmega328), we used the Arduino platform
that contains the ATmega328 MCU and this platform is the
open source platform which is easy to use in terms of software
and hardware see Figure bellow. The most important
specifications of the MCU are.

Digital I/O 14 Pin

Analog Input 6 Pin (10-bits ADC)

DC Current per /O 40 mA

Flash Memory 32 KB (ATmega328)

Clock Speed 16 MHz

MCU 1is programmed through the Arduino programming
language which is integrated development environment (IDE).
This language based on C / C + + language. We programmed
the MCU to control the unit tasks receives data from the serial
port of the computer, processing and sending orders to relay
shield for the purpose of control of the gate.
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Figure 3 Atmel MCU (ATmega328) and the Arduino pin out

5- PROPOSED SYSTEM

In our working we had built suitable system to detect any
strange body and show whether it exists on the reading range
of the proposed radar or not. In case of existing a body in the 3
meter radius. The proposed system will detect it and appear it
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in the graphical user interface of the system in base station as
appoint in scale.

Get Distance

Dis. On GUI

Fig.4 Overall flow chart system

Firstly, we have been connect the arduino plat form to the pins
shows in the figure below.

Fig. 5 Pins connection

Then we have connected the ultrasonic sensor to arduino
platform, this sensor sense any movement in around. Figure
below shows the arduino connection with the sensor.
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Fig.6 Ultrasonic connection to arduino platform

Then we have built and programmed Graphical User Interface
(GUI) using visual basic language or (VB.NET) to reading
range of the proposed radar and to detect any body and appear
it in the graphical user interface of the system in base station.

Fig.41 Graphical User Interface (GUI)
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