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Abstract: Smart cities have been thevision for the country for a
while, and one of the features for the development of a smart city
is to develop a good mobility for transport with efficient car
parking management systems. A good parking management
system must assist people to find vacant parking slots and provide
automatic on-line payment options, to reduce the traffic and to
savetime. I n this paper, implementation of prototype of automatic
e-ticketing and vehicle parking system is presented. The proposed
system consists of automatic gate control, e-ticketing and vacant
space monitoring, implemented using Raspberry Pi. Android
application on user’s smart phone helps in easy user interface
making the system, easy to usein real time scenario.
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I. INTRODUCTION

Due to growing concerns for traffic control in amenities
housing vehicle parking, a good and efficient parking
systems are the need of the hour. The parking system has to
be developed in such a way that it enhances customer
satisfaction and should increase parking efficiency, so as to
reduce or avoid congestion and time delay. Thus, a system
which has applications for incorporating automatic
e-ticketing system using Internet of Things (10T) for handling
real time data and also notifies customers on vacant parking
spaces in a multi-level car parking is essential. The data for
these applications can be read directly from customized
mobile applications, which can be installed on smartphones
[1].

Almost al vehicle parking are operated manually, where
cash is collected and receipts are given. This is a slow and
hectic process that takes a lot of time, making the users wait
for a long time, before their vehicle is parked. Therefore
better methods of parking and charge collection are
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necessary. Radio Frequency ldentification (RFID) enabled
systemsis an interesting choice [5], [13]. RFID is cheap and
is the best choice for the development of a low cost and
efficient system that can detect the arrival and departure of
vehicles. Using RFID systems can not only be very effective,
but aso very smple in nature [2]. So while using the
intelligent parking systems embedded with RFID, the user
can reduce the time wasted for entering and finding a parking
space[3]. Thismethod is also environment friendly; avoiding
usage of pen, ink or paper as everything is done
electronically.

The developed prototype has RFID reader, RFID tags,
Infrared sensors and Raspberry Pi. Firebase, the real-time
database is used to store the vehicleinformation and user data
at run-time. The RFID reader which is limited to itsuse as a
timing tool, by helping to monitor the entry and exit time of
the vehicle. It is the Raspberry Pi which acts as the control
module that does the major part. This system is built on a
simple logic of the infrared sensors detecting the entry of the
vehicle into the parking area and the RFID reader reading the
vehicle’s RFID tag and sending the data to the Raspberry Pi
for further processing. The similar processis performed at the
exit point of the car parking. The system hasto be deployed at
the entrance and exit of the vehicle parking space and is
tested for its functionality in real-time.

The paper is organized as follows:. section 2 describes the
system overview and hardware implementation details along
with the results are presented in section 3. The paper is
concluded in section 4, elucidating the future scope.

Il. SYSTEM OVERVIEW

The proposed automatic e-ticketing system has different
modules viz., Raspberry Pi, IR sensors, RFID reader,
Firebase real-time database and an Android app developed
using MIT App Inventor to communicate between the user
and the system as shown in the Fig.1.
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Fig. 1.0verall system design

When the vehicle enters the parking space, one of the IR
sensors placed at the entrance detects the vehicle and a signal
is sent to the Raspberry Pi, which in turn sends a signal to the
servo motor to open the gate. When the vehicle crosses the
gate, the RFID reader present in the vicinity reads the unique
code from the RFID tag that has been attached to the vehicle.
Simultaneously, the time at which the vehicle has entered the
parking areais stored in the Firebase, in its respective path.
From the Firebase, the user’s name is fetched by the
Raspberry Pi and is displayed on the LCD display. The gate
closes only after the vehicle has passed through the second IR
sensor. The check-in processisshownin Fig.2.

Check-in-point
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registered?

Register vehicle information in
Database
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Do not open the gate

Read vehicle information
Database
Store check-in information. |
Open the gate.

Close the gate.

Did the vehicle
check-in?

Fig. 2. Parking lot check-in process

As soon as the vehicle enters the parking area, driver tries
to find a vacant parking spot. But in multi-level parking it
becomes difficult for the driver to locate a vacant spot due to
the enormous time required. Thus, in the proposed system
thisissue is addressed by the developed mobile app. The app
provides the location of vacant spaces by assessing the
vacancy of the slot using Infrared (IR) sensor.

When the vehicle leaves the parking space, the IR sensor
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placed at the exit point detects the vehicle and the RFID
reader present in the vicinity reads the unique code from the
RFID tag which is attached to the vehicle and sends it to the
Raspberry Pi. In the Raspberry Pi, the exit time is recorded
and is stored in the Firebase. The time at which the vehicle
had entered, which had already been recorded when the
vehicle had entered the parking space is also fetched from the
database. Using this entry and exit time, the duration for
which the vehicle was parked in the parking space is
calculated. Based on the pre-determined parking tariff, the
amount to be paid will be calculated and is displayed on the
LCD display. At the same time, the amount to be paid is
debited automatically from the user’s e-wallet. After the
amount is debited, a control signal from the Raspberry Pi is
sent to the servo motor to open the gate. If the user has
insufficient balance in higher e-wallet, the gate will not open
and will ask the user to recharge his/her e-wallet immediately
and also notifies the user through the LCD display. The gate
will close when the IR sensor detects the vehicle leaving the
parking area.

Check-out-point

Read vehicle ID

Is the vehicle

et s Do not open the gate
registereds

_/

Did the vehicle
check-in?

‘ Read vehicle information

l

Store check-in information. |
Open the gate.

Close the gate.

Fig. 3.Parking lot check-out process

App development

The app serves as an interface between both the Raspberry
Pi and Firebase database and has been developed using MIT
App Inventor 2, where Firebase is a rea-time database for
storing the data and the Pi helpsin calculation and reading of
real-time data that is sent to the Firebase. The app uses a
concept similar to Scratch, developed by MIT. The coding of
the app has to be done by drawing and placing blocks,
whereas the designing of the app is done in the Designer tab
of the App Inventor.

1. HARDWAREIMPLEMENTATION

A prototype of automatic e-ticketing system for vehicle
parking is implemented using Raspberry Pi with major
features to identify the vacant parking slots and generate
automatic e-ticket. The developed system is shown in Fig.4.
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Features of the mobile app developed are shown in Fig.5 and
Fig.6 explains the parking information about entry and exit
with time stamps. Vacant parking slots information can be
seen in the mobile app asin Fig.7.

Welcome, Swaminathan

PARKING SLOTS

Parking Tariff Parking_details

RECHARGE About us
Your Balanceis 60
Log out

Fig. 5.Home screen

Park

VEHICLE STATUS:

Fig. 6.Parking details of vehicle
gots |

PARKING SLOTS

.z

3 4

Fig. 7.Available slots

The parking history and the user’s information can be
viewed by the concerned personnel in the Firebase real time
database by login with admin credentials asin Fig.8 and the
results from the hardware and the mobile app is shown in
Tablel.
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B Firebase

Parking management system ~  Database
parking-management-system-2019
2. parking
~RFID
- 313770017762
| amount: "120"
=~ details
-name: "\"kalesh\
i status: 1

= time

y: "29-88-2019a13a45a3
| L exit: "28-08-2019a21a41a8:
©- 424060002100
763642589673
909892682589

USERS
L. Nitesh

password: "\"sam 23\
fid: “\"424060002100\

usemame: "\"Nitesh\"

‘ Fig. 8.Data stored in firebase

Table | Resultsfrom hardwar e and mobile app

In the hardware In the android app
dotna | (parked fvacant) | (nfoury | ndcaton
1 parked In Red
2 vacant Out Green
3 parked In Red
4 vacant Out Green

IV. CONCLUSION

The concept of automatic e-ticketing for a vehicle parking
system has been implemented in the proposed work. The
implemented system has features to identify the vacant
parking slots and generate automatic e-ticket. The parking
information about entry and exit with time stamps can be
seen in the mobile app. Raspberry Pi and the Android
application on the user’s smartphone helps in easy user
interface making the system, easy to usein real time scenario.
Through this approach, the user will be ableto use the vehicle
parking systems efficiently and easily. The implementation
of this work helps to save time and man power when
integrated with smart city concepts. In future, e-wallet can be
linked to the bank accounts with authenticity for ease of
payments. Username can be provided with Google
authentication to access the mobile app easier. The number of
vacant slots in the vehicle parking can also be counted using
digital image processing techniques.
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