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Abstract— In this modern world, with the rapid growth of
population vehicle traffic has become a part of our day to day
life. Moreover, unauthorized vehicle has also increased. Thus our
proposed system aims to ensure proper management of vehicles
in the public places such as educational institute, office etc in
order to prevent unauthorized vehicle parking and traffic.

The features include detection of permitted and non-permitted
vehicles on the main gate, detection of unauthorized vehicle
parking in the restricted zone thus sending SMS to the authority
to take action and taking fine from the vehicle user. Parking
charge is also taken from the parked vehicles inside the parking
lot before they leave. There are also parking lights which will be
lit whenever a car enters a specific parking lot.

Keywords—RFID Reader, GSM Modem, SMS, IR Sensor
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I. INTRODUCTION

n this new era, everywhere we can see that modern tech-
I nology has changed the way of living. With proper use of
technology, it is possible to build a world where everything
can be accomplished more easily with the help of technology.
Vehicle parking management requires automation like any
other field to ensure security and comfort. With the vast growth
of population and increasing amount of vehicles it has become
difficult to find sufficient space for vehicle parking in public
places. This does not only waste our energy but also we lose
our valuable time. Thus, the concept of automated vehicle
parking system and unauthorized parking detector has been
a necessity for a while.

The main motivation behind the project was to maintain
security of the parking area and reduce system loss in parking
lot. The project aims to make an automated parking system
which helps to restrict unauthorized vehicle parking in the re-
stricted area and generates fine if a vehicle is parked violating
the rules by sending an SMS to the registered owner of the
vehicle. The authorized vehicles are identified with the help
of a registration process which is integrated with the system.
Whenever a car tries to enter into the restricted zone, it can
be verified if it is already registered and authorized. If it is
found to be authorized, then it will be allowed to enter into
the restricted area. Again inside the restricted area, there is a
parking space with a limited capacity. If the capacity is yet
to be full, then the car entering the area will be allowed to
park. If it is full, then that car will be given five minutes time
to drop or pick the passenger and leave. Otherwise its owner
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will be charged with a pre-allocated fine as late fee. There
will also be a system of parking charges in an hourly basis.
The sensors inside the parking space will show the unoccupied
space available for parking. It is hoped that this project may
have a great impact in making lives easier and contribute in
building smart cities.

We have organized the rest of the paper as follows. Liter-
ature Review of our work is given in Section II, in Section
III, we give the description of our system architecture and the
overall model. Section IV describes the System Implementa-
tion process. Section V concludes the paper and finally Section
VI describes the future extension of the project.

II. LITERATURE REVIEW

The need for vehicle parking place in urban areas is in-
creasing day by day. The need to get a secured parking lot
and get it reserved before reaching there is more than before.
Many research works have been conducted in this sector. Some
research papers were found that discussed about the systems
quite similar to the proposed work.

In a study [1], a two module system is developed. One
module shows the layout animation of the parking lot status
and the other module is made to reserve a parking space
through sms. In some other studies [2]- [6], parking lot status
is made visible using LED lights. Harishraghav et al. used IR
sensor modules for the LED to light up [6]. Again, in another
study, a smart phone based parking system that detects if there
is a parking spot vacant [14]. Another study shows that cars’
drivers are given the accurate information about location and
availability of car parking spots [21].

In some studies [9]- [10], a research has been conducted
about wireless sensor technology providing advanced features
like remote parking monitoring, automated guidance and park-
ing reservation mechanism. In another study [13], wireless
sensor networks can monitor the state of every parking space
by deploying a magnetic sensor node on the space.

In a study [5], an android based system is made that regu-
lates the number of cars to be parked on the designated parking
area by automating parking and exiting the parking area. In
another study, a two module system have been discussed where
one is identification of visitors and the other is parking slot
status checking [7]. Another study talks about a car alarm
getting activated with the owner getting notified by sms using
GSM technology [8].
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In some studies [15]- [17], a smart system of parking
reservation, payment and enforcement have been discussed.
Amalendu et al. [15] described that, there was also a system
of searching for a vacant spot and the central computer
communicates with user terminals and service terminals. In
another study [16], identification of urban parking spaces is
done by a user-engagement and sonar based prototype. In a
study, it is seen that a vehicle parking detection method using
normalized cross-correlation of magnetic signals generated by
magneto-resistive sensors [19]. And there is also a system
that uses automated number plate recognition cameras to
efficiently manage, monitor and protect the parking facilities
of a university [20].

III. SYSTEM ARCHITECTURE

The system consists of RFID module, GSM modem, In-
frared Sensor module, Servo motor, Arduino UNO, Arduino
Mega. The system architecture is shown in the figure 1.
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Fig. 1: System Architecture Block Diagram

A. RFID

The entire RFID system consists of RFID tags, two RFID
modules and two RFID Reader each at the entry point and exit
point. The RFID reader is connected to RFID module. The
RFID tags are read by the RFID reader to determine whether
the RFID tag number matches with any of the RFID numbers
of the registered vehicles. The RFID at the entry point helps
to determine entry time for a specific vehicle and the one at
the exit point is used to determine the parking charge for that
vehicle depending on the time of exit. The RFID used for
entry is connected to Arduino Mega and the one that is used
for exit is connected to Arduino UNO.

B. GSM Modem

The GSM modem is used for SMS generation for unautho-
rized parking. It is a specialized type of modem which accepts
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a SIM card, and operates over a subscription to a mobile
operator, just like a mobile phone. When a GSM modem is
connected to a computer, this allows the computer to use the
GSM modem to communicate over the mobile network.

C. Servo Motor

The servo motor is used for controlling the parking gate.

D. Infrared Sensor Module

The IR Sensors helps to detect the presence of the vehicle
in the parking lots.

E. LED

The LED lights turns on whenever a vehicle is detected in
the parking lot.Also these lights get on whenever a registered
vehicle is identified at the entrance otherwise they remain off.
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Fig. 2: Top View of Proposed Model

The overall functionality of the system, according to the
top view of the model in figure 2, is as follows. Whenever
there is a vehicle at the entry point which is not registered, all
the information related to the vehicle is checked to find if the
information is valid or not. If the information is valid then it is
sent to the server. In case of already registered vehicle, vehicles
RFID card is detected and the validity of RFID information
is checked. If the RFID is valid then the vehicle can check
in. After the vehicle is checked in, the time of entry is stored.
When the vehicle is about to check out from the parking zone,
its bill is generated and then the vehicle is allowed to exit.

The system is made in some parts where some work is done
in an individual part. That means that the modules used are
interfaced using different arduino.

In the first arduino uno, the pins 2 and 3 are used as receiver
and transmitter of the RFID reader module. That means the
readings obtained from the RFID reader module is taken as
the entry of a particular vehicle and its reading goes to pin
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Fig. 3: Data Flow of the System

2 which acts as the receiver and the pin 3 is the transmitter.
This acts as the registration of vehicles and deleting a vehicle
from the database. This is mainly the main entrance to the
parking lot. Here two servo motors are connected. One goes
to the pin 5 which acts as the entry barrier which opens if
the card punched is accepted. And the other servo motor is
connected to the pin 7 which acts as the exit barrier. The time
is calculated and it is saved in the database. A GSM module
for sending sms in case of unauthorized parking is set at pins
11 and 12. And there is a buzzer which is set at the pin 9 of
the arduino.

In the second arduino uno, the pins 2 and 3 are used as
receiver and transmitter of the RFID reader module. That
means the readings obtained from the RFID reader module
is taken as the exit of a particular vehicle and its reading
goes to pin 2 which acts as the receiver and the pin 3 is the
transmitter. Just like the previous arduino here there are two
servo motors one connected to the pin 5 acting as entry barrier
and the other at pin 7 acting as the exit barrier. Here the time
is also taken into account and saved in the database.

A third arduino mega is used for the LCD display, the IR
sensors in the parking lot and the LEDs to be lit corresponding
to the IR sensors in the specific parkings. The IR sensors are
connected to the pins AO, Al, A2 and A3 and their output
LEDs are connected to 9, 8, 7 and 6 respectively. The LCD
display shows the number of vehicles currently present in the
parking area.

IV. SYSTEM IMPLEMENTATION

At first, a vehicle needs to be registered to gain access in the
restricted zone and the parking area. So they are first registered

ISBN 979-11-88428-00-7

RFID Reader
detects

Database
entry?

Entry servo open
Start § min
counter

Exit Servo
open

5 min
N
Yes No counter o
exceeds?,
Buzzer on No Buzzer
Charge fine Allow Exit SMS to No SMS
authority generated

Fig. 4: Main Gate Entry

RFID Reader
detects

Exit Servo Database
open Entry servo open
Charge IR sensor
parking detects?
Parking LED Parking LED
Start 5 mins QN &LCD OFF
Display shows

counter
total count

Fig. 5: Parking Gate Entry

by the RFID reader in the main entry. If a vehicle is to be
cancelled out of registration, it is also done in the main entry
RFID reader.

Then if the car is registered, it punches the RFID tag to
the main entry and the gate opens recording the time of the
entrance. From then onwards, a time of 5 minutes is started
to check whether the vehicle leaves or enters the parking lot.
If the vehicle remains in the no parking area, an SMS is sent
to the owner and authority informing about the illegal act and
fine is charged. With the timer crossing its limit, a buzzer starts
alarming.

If the vehicle punches the card for the parking entry, then
the timer is stopped and the time of parking entrance is noted.
Inside the parking lot, in whichever parking the vehicle parks,
the corresponding led is lit and the number of cars inside the
lot is displayed in the LCD screen.

ICACT2018 February 11 ~ 14, 2018



International Conference on Advanced Communications Technology(ICACT)

When the car punches the RFID reader in the parking entry
again, then the time is noted and parking charge according to
the duration of parking is charged. And from then onward,
another timer starts to check if the vehicle leaves within the
given time, otherwise the buzzer will go on, an SMS will be
sent and fine will be charged.

When the car finally punches the main entry RFID, then the
time is noted and kept into account in the database and the
car leaves the restricted area. These overall functionalities are
shown in the figures 3, 4 and 5.

V. CONCLUSION

As the number of vehicles continues to increase rapidly,
parking spaces are at a premium in city streets. Moreover,
due to the lack of knowledge about street parking spaces,
circling the blocks in search of empty slot not only costs
drivers time and fuel, but also increases city congestion. In
order to build Bangladesh as a convenient, green and energy-
efficient smart city a user friendly, simple, yet effective parking
system is needed. The system that we have designed does not
only help to manage unauthorized parking but also reduces
traffic congestion and saves our time. Thus we can say that
our system is suitable to ensure proper parking management
system in any public places of Bangladesh.

VI. FUTURE EXTENSION

In near future when the technology of automated vehicle
parking system will be in use in a larger scale, this system
can be updated and made more advanced so that this vehicle
parking system becomes more and more convenient to the
users. Thus, we have the urge to upgrade our system by
ensuring vehicle registration via any smart card, fine and
parking charge collection via online payment and parking slot
booking in advance via SMS.
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