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Abstract—This paper introduces a prototype for IoT based
smart parking system that attempts to automate vehicle park-
ing system that leads to minimize vehicle parking problem.
Traffic congestion caused by vehicles is an alarming problem at
a global scale and it has been growing exponentially. Searching
for a parking space and buying tickets for their parking from
ticketing machines is a routine activity for many people in cities
around the world. We propose a prototype that would monitor
the parking spaces availability through the emerging Internet
of Things (IoT) technology and automate the ticketing system
from smart phones by mTicketing system.

Index Terms—Parking monitoring, Parking reservation, In-
ternet of Things (IoT), Smart Mobile App

I. INTRODUCTION

Internet of Things is the interconnectivity between things,
people and cloud services via internet which enables new
business models. As a result of these communications, huge
volumes of data are being intelligently generated, and the
generated data is sent to cloud based server via internet and
that data isbeing processed and analyzed, resulting in mean-
ingful and timely actions for monitoring the vehicle parking.

The major problem that is emerging recently at a global
scale and growing exponentially is the traffic congestion
problem caused by vehicles. Amongst that car parking be-
comes the predominant contributor and is still becoming a
major threat with increase in number of vehicles and very
confined parking spaces in urban cities. Searching for a
parking space and buying tickets for their on street parking
from ticketing machines is a routine activity for many peo-
ple in cities around the world.

A study on this search for parking space says it burns
about one million barrels of the world’s oil every day. The
problem will worsen as the population continues to urbanize
and without a well-planned on-street car parking mecha-
nism. According to a report, Smart Parking could result in
2,20,000 gallons of fuels saving till 2030 and approx.
3,00,000 gallons of fuels saved by 2050 , if implemented
successfully.
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Smart Parking system obtains the information such as
availability of the parking space, the time when the vehicle
parked in, the time when the parking vehicle left. It involves
the smart sensors that could be fixed in street lights for ev-
ery parking space, collection of real-time data, a web-based
portal to monitor the parking spaces and a mobile app which
will enable user to reserve a parking space and make online
payment from their mobile app for their parking.

Thus deployed, this smart parking reduces the need for
people to needlessly circle city blocks searching for parking
and that results in reduction of car emissions. It also helps
the cities in controlling the non-payment parking.

II. Reratep Work

As the technology changes with time, the source to gener-
ate information for car parking system has also been
changed. Today, the wireless sensor networks are the major
sources of generating diverse information. Various ap-
proaches has been carried out to find a better way for smart
parking system and these include technologies like Wireless
networks, GSM based parking management, image process-
ing technique, RFID, number plate recognition and so on.

In this paper we proposed an approach to monitor the de-
marcated on-street car parking system based on IoT technol-
ogy and help the public to reserve their parking spaces
through a mobile App. We have considered major factors
like effective elimination of need for search of parking spa-
ces, effective parking monitoring system and cost effective-
ness. The mobile application would be much more useful in
terms of user-friendliness, quick and simple way to reserve
the parking spaces with online payment facility. The parking
monitoring is based on IoT which streams the live data to
the cloud based server. When it comes to IoT, the most pri-
mary thing would be the source, the sensors to generate in-
formation. And, the biggest barrier would be the cost in-
volved in installing the same. Considering the cost effective-
ness, in our approach the wireless sensors could be installed
in the street lights and hence no separate infrastructure set
up is required.
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III. PROPOSED PROTOTYPE

A. Basic Architecture

Below is the proposed architecture that puts forth
the ideology behind.

Find available parking
space and reserve
parking space

Confirm parking space
reservation

Monitoring the
spaces. Live data
streaming from ]

sensors to the server i i

As the first step, the sensors which help us to
detect the vehicle occupancy state will stream the live
data to the cloud based server. The sensor transmits
the vehicle’s geolocation, the time it arrived at the
parking space and the time when the vehicle leaves
the parking space. The parking management system
monitors the parking space with the help of live
streaming from the cloud based sever. The public then
could use the mobile app that communicates with the
parking management system to know the availability
of parking spaces when they are nearby a parking
area.

Analyse and process ’ .
the dai <
= -~

This would drastically reduce the time for searching
a parking space. Also, since the user could buy tickets
for their parking from within the app it could be a real
hassle-free parking experience for them. It would also
result in preventing accidents as the user while
parking would have their focus on finding a parking
space rather than focusing the road. On the other side
it would help the local authority to monitor the
occupancy and payment yielding in reduction of non-
payment users benefiting revenue generation for the
city.

B. Data Generation

The proposed architecture is primarily focused on
stream lining the demarcated on-street parking system
where every parking space will be clearly identified.
There are multiple approaches for the sensor
installation and we have chosen to install the wireless
sensors in street lights considering the cost
effectiveness. Each sensor will be configured with a
geo fence based on the geo location of every parking
space. The parking availability/occupancy state for a
particular parking space will be detected by sensor
based on the geolocation of the parking space.

Through web socket connection, the sensor will
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start the live streaming of data to the data center
whenever an event takes place in a parking space.
Each sensor will be associated with an ID. The data
such as the sensor id, the parking space status whether
it is available or occupied, the geo-location of the
parking space, the time of arrival or departure based
on the nature of event will be transmitted to the server
through socket connection.

C. Cloud Based Server

The data generated through the sensors will be
transmitted to the cloud based server through the
socket connection. The web socket keeps the
connection alive and when parking space state
changes the data will be streamed to the cloud based
server instantly.

The cloud based server could be typically an
Amazon elastic server which is easy to scale up and
scale down based on the rate of generation of data.
Also, this cloud based server acts as the source of data
for the parking management system.

D. Parking Monitoring & Management System

The parking monitoring and management system
is connected to the cloud based server. The
communication between them happens through the
socket connection.

~.

Parking Monitoring System

The system monitors all the demarcated on-street
parking space states by means of data it has from the
data server. The total number of parking spaces, the
total number of available parking spaces, and the total
number of occupied parking spaces can be monitored.
Also, the states of parking spaces can be rendered in
Google maps as the parking spaces geolocations are
also been transmitted to the system from the data
server.

ii. Parking Management System

The parking management system communicates
between the data server and the mobile application to
help the users to reserve the parking spaces. The
system is correlated with a fixed pricing schema. It
comes with a structure that has fixed prices on hour
basis. This system benefits in terms of revenue
generation for the smart city. The users who are
parking without payment could be found easily by
using this system. The local authority could be
provided with a mobile app who can easily track the
non-payment parking spaces.

E. Mobile App

Today the technology is all around mobility as the
number of mobile users has increased and increasing
enormously. The technology solutions are all around
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mobile. And following the same, the mobile app is the
smartest way for a hassle-free parking solution to the users.
The users can look around for a free parking space and start
their reservation as soon as they arrive at the parking space.
This will tremendously reduce the parking searching time
and helps grow our city green as the pollution will also be
reduced obviously.

The mobile app communicates closely with the parking
management system to render the live states of parking spa-
ces. The users can see the occupied parking spaces and the
available parking spaces in Google map when a user is
nearby that zone. And when the user occupies a free parking
space, the sensor will detect it and notify the same to the
parking monitoring and management system via the cloud
based server through web socket communication.

The user can then reserve the parking space after arriving
at the spot from the mobile app. Based on the pricing
schema structured by parking management system rate card
on hour basis will be shown to the users. Then user can pro-
ceed with the online payment facility. Once the transaction is
successful the parking will be confirmed to the users.

If the user has not vacated before the parking time allot-
ted, the user will be notified through their mobile app when
the hours for parking is about to expire to vacate the parking
space. The parking management system keeps track of the
parking spaces and hence when a vehicle overstays in a
parking space they can easily spot it and he local authority
can proceed with the next steps. Once the vehicle leaves the
parking space the sensor will notify the system about the
parking state change instantly.

IV. ConcLusioNn

In this paper we proposed a prototype for providing a bet-
ter solution for smart city mainly focusing on assisting the
public for hassle-free parking and which also helps the local
government in revenue generation.

Future work is planned to perform experiments on the
ideas discussed.
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