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Abstract — In view of the daily problems faced by car
owners, the present system acts as a relief for this. Every day
people face a lot of difficulties to find a place of comfortable
and easily accessible place to park their cars and if they fail,
they are bound to park the cars on the streets in exchange of
penalty. To remove traffic congestions and other problems
related to parking we have designed a user friendly, automatic
parking system that can provide proper information about
free parking slots. The proposed Smart Parking system
consists of an on-site deployment of an 10T module that is
used to monitor and signalize the state of availability of single
parking space. In this proposed mythology, we have used a
microcontroller which is the control unit along with other
components like sensors, LCD display to design the
innovative project. To reduce labor cost as also the time for
finding parking slots is the main objective of the project.
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l. INTRODUCTION

At the point when the innovation turns into an occurrence of
the broader class of digital physical frameworks, which
likewise incorporates advances. Nowadays the traditional
parking systems like multilevel or multi-store car, robot car
parking systems have been implemented in large scale.
However, these systems have many drawbacks such as it
occupies a large amount of space, labor cost increases, more
time consumption occurs etc. Among the difficulties that
confront in everyday life one of most unavoidable test is
parking the car wherever people go. The above problems can
be easily solved by setting up an automatic car parking
system. As our need expands our setting out increments
however because of extreme increment in utilization of
vehicles and increment in populace this project confronts the
intense assignment of parking car especially amid busiest
hours of the day.

In an automatic car parking system, the total parking
procedure of the car starting from the entry gate to the ending
at the exit gate is controlled by the use of mechanical
structure. Our proposed model displays an automatic model
that controls the number of cars which can be parked at a
specified space at any time depending upon the availability of
free slots. When a car comes at the entrance it will be stopped
and the system then checks for vacant slots. If vacant slots are
available then the user is instructed to park his/her car at that
particular slot. This instruction is provided by the use of open-
source hardware, programmable sensors and the use of
computers. In this way it helps the driver to understand the
digital output produced. The system is faster, flexible and
reliable as well.

A. Hardware Components

The parking system comprises of: -
(1) A Microcontroller (Arduino UNO), (2) IR Sensors, (3)
Ultrasonic Sensors, (4) Servo Motors, (5) LCD Display, (6)

Radio Frequency ldentification (RFID), (7) Wi-Fi Module,
(8) Light Emitting Diode (LED), (9) Jumper wires, (10)
Breadboard

Fig. 3: RFID (Radio Frequency ldentification)
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Fig. 4: Servo Motor

Fig. 5: LCD Display

II. WORKING PRINCIPLE

An automatic car parking system can be made using various
methods. After studying those systems, we have found that

this requires a little manpower compared to the existing
parking system. In our project we have used Arduino which
is the backbone of the system along with two types of sensors
(Infrared Sensor and Ultrasonic Sensor), RFID technology,
servo motors, LED, Wi-Fi module and an LCD Display.
When a car Enters/Exits the parking slot, both the IR and
Ultrasonic sensors sends signal to Arduino and, Arduino in
turn triggers the particular servo motor present either at
entry/exit gate for which the gate opens. In addition, the
microcontroller checks for the availability of parking slots
using ultrasonic sensors. The number of vacant slots is
displayed on the LCD screen. When any one parks the car,
the Ultrasonic sensor in the Parking slot sends signal to
Arduino and Arduino sends low or 0 signal to the particular
LED and the LED goes off in response to it. Thus, it is clear
that the vacant slots in the parking area are marked by
lightened LED and the filled-up slots are marked when the
LED goes off. If any slot is found free for parking that
information is send to the microcontroller and then the driver
will be provided with a RFID card that is encrypted with a
particular slot otherwise the LCD will show “NO VACANT
SLOTS AVAILABLE”. As soon as the car enters a timer
starts counting the time of parking. The value of empty slots
gets reduced by one and the gate is closed thereafter. The
RFID details are saved in the system against a slot number.

IServo Motor

p ST

ARDUINO UNO

12C Module

Fig. 6: CIRCUIT DIAGRAM
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A. Flow Chart
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Fig. 1: Flow Chart for Entrance Gate in Parking Slot
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Fig. 2: Flow Chart for Exit Gate in Parking Slot
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I1l. RESULTS

The automatic car parking system model has been tested and
it gave the results as expected. The model has been
successfully able to search for the empty slots and instruct the
car accordingly. To check accuracy of the project we have
compared the data of normal car parking system with
automatic car parking system by the help of following
parameters. However, it has been noticed that with the
increase in the number of cars in the parking area the
detection accuracy got decreased. This happened due to the
use of one ultrasonic sensor for 3-4 parking slots. So, to make
the accuracy better it is recommended to use one ultrasonic
sensor for each parking slots.

Sl. | Parametersto be Ordm_ary Automatic
No Compared Parking Parking
) System System

1 Space required 15/8 15/8

per slot
2 Maintenance Cost 1000/ 450/-

(per month)

3 Total I__abor 10 3

required

. Need to
4 Detection of search Yes
Empty slot
manually
5 Parking method Manu.al No
Searching
Average distance

6 travelled to park 40m No

the car
7 Avellll Rl 8 mins Yes

taken for parking
Average Time

7 taken to wait in 7 — 8 mins Yes

queue

Table I: Table — Comparison between Ordinary and
Automatic Car Parking System

A. ADVANTAGES

The main advantages for setting up an automated car parking

system are: -

1) ltistime efficient.

2) Reduces traffic related issues.

3) Maximizes the availability of space.

4) The system is highly reliable and secured.

5) It has the least impact on our environment, as it can
reduce the air pollution as well.

6) In the long run the maintenance cost is very less when
compared to the present systems.

7) The proposed model has lower operational and
construction with minimum finishing costs.

IV. CONCLUSION

Our project detects the empty slots and helps the drivers to
find parking space in unfamiliar city. The average waiting
time of users for parking their vehicles is effectively reduced
in this system. The optimal solution is provided by the
proposed system, where most of the vehicles find a free
parking space successfully. Our preliminary test results show
that the performance of the Arduino UNO based system can

effectively satisfy the needs and requirements of existing car
parking hassles thereby minimizing the time consumed to
find vacant parking lot and real time information rendering.
This project can be used in different areas like Multiplex,
shopping malls, industries, domestic etc. It is helpful as the
technology benefits all kinds of people even if they have less
knowledge of hardware since simplified circuits and
technology have been used to develop it. This automatic
parking system provides parking of vehicles quite easily and
thereby reduces the time taken to check for vacant slot which
is shown on an LCD display at the Entrance of the parking lot
and also minimizes traffic congestions.
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