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Abstract: Due to the rapidly increasing density of vehicles, especially during rush hours of the day, it is a difficult task for
drivers (students and teachers) to find a parking space to park their vehicles. This article proposes a Smart Parking system that
provides the best possible solution to the parking problem in the University. The purpose of the Smart Parking system is to solve
the predefined problem. This system uses a simple microcontroller and an inexpensive sensors that is used to control and allow
the user to either enter the park or not, depending on the available parking spaces. Thus, the user is not made to wait
unnecessarily. The technology used in this system helps to reduce the cost and human effort.
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1. INTRODUCTION

The problem of finding a parking space in large cities and universities during working hours of the school year or near shopping
centers on occasions and holidays is a great problem that causes inconvenience to the entire population and affects its economy
and productivity [1]. This problem can be solved and its effect reduced in cities, by reducing congestion in universities and
shopping areas through the control of public or private parking, using techniques to enter the intelligent- parking system by using
sensors and small microcontrollers [2].
This article aims to build a knowledge based on the parking facility for employees and students of such universities through a
study of nine cases, with consideration given to procurement of related issues and parking policy. It is important to have a good
understanding of the circumstances that affect employees and students. The University is used as a case study because parking is
of great interest to the transport and forwarding operators in the region and because the university characterizes many such
aspects[3].
Intelligent Parking uses inexpensive sensors and the 7 segments decoder, which allows the users know if parking places are
available or not [4]. Here we aim to automate the system, and thus, minimize time spent by drivers in searching for parking place
[5]- The problem can be solved by a complete set of services that permit the driver to enter or not enter to the park. The solution
for parking can be helpful to both the user and the authorities of the park.
The most significant advantages of using the smart park are[6]:
1-ideal parking: in this system the users can find the best place available and reduce time and effort in looking for a parking
space. The parking lot fills up efficiently and can be managed properly.
2-minimize traffic: This system minimizes traffic flow, as fewer cars will need to search for an open parking space.
3-improve User skills: Smart parking solves all the users' skills in a unified manner. Driver’s payment, space determination,
space search and time specification all seamlessly become part of the target arrival process.
4-Minimized Management expense: A lot of automation and less manual activity minimize labor expense and resource
consumption.
The main idea of this article achieved by smart controlling that contain electrical elements by using Arduinouno programming by
C++ code consider that as artificial intelligence application to managing the park in smart way.

2. SMART PARKING SYSTEM

Owing to the importance of using intelligent parking systems, several types of smart parking systems have been developed
through the use of modern technology. This first ones were in Europe, the United States and Japan due to the presence of large
number of people and the indiscriminate and uncontrolled use of parking situations, which caused problems that led to congestion
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in traffic [7][8].

The use of smart parking is helpful for students, teachers, and those who mediate traffic in cities and universities. It helps
mediators who have to pull people up for illegal parking on the side of the road or for congestion caused when searching for
parking in fully parked places, wasting time and effort, the best solution for this scenario can be achieved through smart
management of the available parking spaces, which leads to less time being wasted and also affects the method of pricing and
increases profits[9]. The regulation of parking places and traffic leads to the preservation of the environment, by maintaining the
level of pollution and reducing smoke from cars and the consumption of fuel, as it relates to the number of miles traveled by the
vehicle[10]. Furthermore, the implementation of all of the above will help to provide an ideal environment in universities and
streets and provides comfort to those in the university[11].

3.ARDUINO:-

3.1 What is Arduino:-

Arduino is an easy to use but powerful board microcontroller. It is like a small computer that can control multi electronic parts.
Technically, arduino uses an open source system that consists of a control letter and an open-code microcontroller (arduino),as an
additional development setting for the integrated development environment IDE for the ‘writing software'. Arduino can be used to
control and manage various electronic parts, such as switches and sensors and to obtain important information such as
temperature and light intensity[12].

It is efficient in the operation of LED, servo motor, and many other parts. Arduino projects can be operated directly from the
source with the use of a 5V electric transformer or by using a battery or connecting it to the computer.

axsmy ARDUINO

-e
-

Figure 1:-'Arduinouno’

There are more than 40 variants of Arduino panels to choose from. These vary according to their capacity, size, shape and price,
to meet all ideas and designs. Among the most popular are the following: (ARDUINO UNO,ARDUINO NANO,ARDUINO
LILYPAD,ARDUINO MEGA 2560,ARDUINO Mini and ARDUINO BT)

In this article, Arduino Uno' (Figurel) has been used as the development board to run the smart park, because it is a simple,
inexpensive board, with limited resources, which can be used to implement complex and intelligent tasks. Here it is used with the
Servo Motor and a 7- segment decoder.
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Figure 2:- types of Arduino

3.2 Servomotor:-
It is a device that has a rotating axis. This axis can be attached to parts that need motion at a certain angle This
type of motor is different from the normal motors, because it leads to movement and rotation to the front or back,
at an angle (180° or 90°) and does not cause transition from one place to another and defend this work by using the
Servo library, which is included in arduino program to have control over the Servomotor [13]. Arduino gives
orders to the servo motor to work or stop .In this manner it has control over the gate of the park.

Figure 3:-Servo Motor

4.IMPLEMENTATION:-

The main aim of this article is to have smart control over the electrical elements by using Arduino through a
programming code written using the C ++programming language, for regulation of working of parking in the
University and for working on the plan and orders. The research consists of three primary parts:

1. Hardware structure and servo motor, Electronic elements (sensors and 7- segment decoders) and Arduino.

2. Software
These elements can be used to manage the park depending on the capacity of the park(the proposed capacity 9-spots
)to solve the problem of crowding and to avoid losing time searching for parking in a full park. This can be achieved
by the smart control that has artificial intelligence. The device used here is the 7- segment decoder, which displays
the number of the empty spots available, to informs the driver about not the availability of the empty spots and also
if they are not available. There is sensor and a servo motor connected arduino to the arduino is a smart controller
device have set of order, when arduino receiver informed from the sensor when it senses a car will translate the
order to move the servo motor in angle "90°" and transfer this order to servo motors through trigger wires to the
gate of the park, which will apply the function. This happens only if there is an empty space in the park.
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When any car enters or exit, the arduino will change the number that shows in the 7- segment decoder, according to
availability of places, when a car enters, the number will decrease and if a car goes out of the park the number will
increase.

4.1 Flowchart and Cases Table

Case | No.in 7segment decoder Max Open gate or not | Open gate or not for car need
capacity for car need leave
parking
1 0 9 Open Don’t open (Park is empty)
2 (8-1) 9 Open Open
3 0 9 Don’topen(park | Open
is full)

Table 1:- The cases table for smart park

Car need Leaving
the park

(Parkis full) 0 9 (Parkis empty) (Parkis full) 0

Car need parking

9 (Parkis empty)

Gate don't open

Open the gate for car Open the gate for car

Gate don't open
and leave and parking

a -Arrange the leaving of a car from the parking b-Organization of car entry into the parking

Figure 4:-(a,b)Flowchart for smart park
4.2 Fingers for system
When the park is empty number 9 appears on a screen of the 7-segmentdecoder.Any car can enter the park.

Figure 5:- The park is empty

When the number0 appears on the 7-segmentdecoder that indicates there is no empty place in the park. The door
will not open and no car can enter.
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Figure 6:- Space figurethe park is full,noempty spots
When the car enters the sensor senses it . The door will open and the number decreasesfrom 7 to 6 in the 7- segment
decoder, whichdenotes that an extra spacehas been filledand there is decrease in space.

Figure 7:- The car enter to park

CONCLUSION

In this study, the execution of the intelligent parking system based on microcontrollers, using arduino, is discussed.
This technology provides a control system that helps to determine the capacity of the park to avoid losing time
searching for parking in a full park. The average waiting time of the users to park their vehicles is effectively
reduced in this system. The optimal solution is provided by the proposed system, where most vehicles find parking

28



‘“ 'E Wasit Journal
of Engineering Sciences VELIIRE
2 7ovo 1) ETETET

space successfully. This intelligent parking system offers better performance, low cost and efficient large-scale
parking system. Safety measure to ensure that users do not misuse the parking system can be implemented.

As a continuation to this study, further work the future of the smart parking market is expected to be
significantly affected by the access of automated vehicles. Some cities around the world have already
begun to trial self-parking vehicles, specialized automated vehicles parking lots, and robotic parking
valets.
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