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ABSTRACT 
The project entitled Vehicle Parking In a 
Smart Way Using Iot, the major motivation of 
this project is to reduce the traffic congestion 
in roads, multi-storeyed buildings and malls 
due to unavailability of parking spaces. The 
project displays the nearest empty slot if 
present with respect to user location. Our 
project aims to make efficient use of parking 
spaces. We track vacant slots in the parking 
space and assign that to the user. Smart 
parking system as described above can lead 
to an error-free, reliable, secure and fast 
management system. In recent times the 
concept of smart cities has gained great 
popularity. Thanks to the evolution of the 
Internet of things the idea of smart city now 
seems to be achievable. Consistent efforts are 
being made in the field of IoT in order to 
maximize the productivity and reliability of 
urban infrastructure. Problems such as, 
traffic congestion, limited car parking 
facilities and road safety are being addressed 
by IoT. The proposed Smart Parking system  
consists of an on-site deployment of an IoT 
module that is used to monitor and signalize 
the state of availability of each single parking 
space. A mobile application is also provided 
that allows an end user to check the 
availability of parking space and book a 
parking slot accordingly. The paper also 
describes a high-level view of the system 
architecture. Towards the end, the paper 
discusses the working of the  system in form 
of a use case that proves the correctness of 
the proposed model. 
Keywords: IOT, Smart Parking, Error free, 
Smart cities. 

 
1. INTRODUCTION 

The project entitled smart parking system is to 
manage all the parking facilities to a user. The 
recent growth in economy and due to the 
availability of low-price cars in the market, 
every average middle-class individual can 
afford a car, which is good thing, however the 
consequencesof heavy traffic jams, pollution, 
less availability of roads and spot to drive the 
motor car. One of the important concerns, 
which is to be taken in accounting, is the 
problem of parking those vehicles. Though, if 
there is space for parking the vehicle but so 
much time is squandered in finding that exact 
parking slot resulting in more fuel intake and 
not also environment friendly. It will be a great 
deal if in some way we find out that the parking 
itself can provide the precise vacant position of 
a parking slot then it'll be helpful not limited to 
the drivers also for the environment. Initially 
when the user is about to enter the location the 
LCD   displays the number of empty and filled 
spots and when the user is with its vehicle near 
to the parking detect sensor, he/she would be 
thrown with a notification on their mobile app 
of the parking slot number, where they should 
park their vehicle.   
1.1 RELEVANCE OF THE PROJECT 
The main important benefit of a smart parking 
system is its advanced technology. It follows 
the latest technologies and concepts to assure 
profitable outcomes. The design and 
implementation of smart parking is very easy to 
supervise and manage. This system can be 
easily handled by the staff members because of 
its well-organized structure.  
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Fig 1.1 Shows the block diagram of smart 

parking system 
 

1.2 PROBLEM STATEMENT    
In recent research in metropolitan cities the 
parking management problem can be viewed 
from various angles such as high vehicle 
density on roads. This results in annoying issues 
for the drivers to park their vehicles as it is very 
difficult to find a parking slot.   
The drivers usually waste time and effort in 
finding parking space and end up parking their 
vehicles finding a space on the street which 
further leads to space congestion. In worst case, 
people fail to find any parking space especially 
during peak hours and festive season.   
 
1.3 OBJECTIVE 
Smart Parking involves the use of low-cost 
sensors, real-time data and applications that 
allow users to monitor available and unavailable 
parking spots. The goal is to automate and 
decrease time spent manually searching for the 
optimal parking floor, spot and even lot. Some 
solutions will encompass a complete suite of 
services such as online payments, parking time 
notifications and even car searching 
functionalities for very large lots. A parking 
solution can greatly benefit both the user and 
the lot owner.   
Optimized parking – Users find the best spot 
available, saving time, resources and effort. The 
parking lot fills up efficiently and space can be 
utilized properly by commercial and corporate 
entities.   
Reduced traffic – Traffic flow increases as 
fewer cars are required to drive around in search 
of an open parking space.   
Reduced pollution – Searching for parking 
burns around one million barrels of oil a day. 
An optimal parking solution will significantly 
decrease driving time, thus lowering the amount 
of daily vehicle emissions and ultimately 
reducing the global environmental footprint.   

Increased Safety – Parking lot employees and 
security guards contain real-time lot data that 
can help prevent parking violations and 
suspicious activity. License plate recognition 
cameras can gather pertinent footage. Also, 
decreased spot-searching traffic on the streets 
can reduce accidentscaused by the distraction of 
searching for parking.   
Decreased Management Costs – More 
automation and less manual activity saves on 
labour cost and resource exhaustion.   
Enhanced User Experience – A smart parking 
solution will integrate the entire user experience 
into a unified action. Driver’s payment, spot 
identification, location search and time 
notifications all seamlessly become part of the 
destination arrival process.   
 
1.4 SCOPE OF THE PROJECT 
At present some countries have portals which 
users can gain information about parking areas 
via the internet.  
This system can give users the information 
about parking space, but it won’t be able to give 
which parking slot is vacant and occupied. 
Hence, such a system cannot smartly handle the 
issue[1]. Car lifts along with an automated 
robotic system, which automatically takes the 
car to a particular parking spot as soon as the 
car enters on a platform. This system cannot be 
installed by medium scale shopping malls, 
movie theatres as it can cost them a huge 
amount[4]. At many public places, the system 
only shows the availability but it cannot show 
the exact slot and path to the slot available. 
Hence, there is the need to smartly find the path 
to the vacant spot.   
 
1.5 METHODOLOGY 
In this project we are using Node MCU, IR 
sensors, and servo motors. One IR sensor is 
used at entry and exit gate to detect the car 
while two IR sensors are used to detect the 
parking slot availability. Servo motors areused 
to open and close the gates according to the 
sensor value. Node MCU isan open source IOT 
platform. It includes firmware which runs on 
the ESP8266 Wi-Fi SOC from Expressive 
Systems, and hardware, which is based on the 
ESP-12 module. The term “Node MCU” by 
default refers to the firmware rather than the 
dev kits. The firmware uses the Lua scripting 
language. The ESP8266 is a low-cost Wi-Fi 
enabled microchip with full TCP/IP stack and 
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microcontroller capability. Node MCU includes 
CPU core, faster Wi-Fi, more GPIOs, and 
supports Bluetooth 4.2, and low power 
Bluetooth. The ESP8266 is a low-cost Wi-Fi 
enabled microchip with full TCP/IP stack and 
microcontroller capability. Node MCU includes 
CPU core, faster Wi-Fi, more GPIOs, and 
supports Bluetooth 4.2, and low power 
Bluetooth. As soon as the IR sensors get the 
presence of a car in front of the entrance, it will 
send signal to the Node MCU to check if there 
is an empty slot inside the parking lot. When 
Node MCU acknowledges that there is an 
empty slot or more then it will send a signal to 
the dc servo motor which will open the main 
entrance[2][3]. On the other hand, if a Node 
MCU encounters no empty slots at the time of a 
car trying to make an entrance, the gate will just 
not open. In addition, there will be a website 
linked with the Node MCU board toshow the 
number of parking.   
The idea behind our methodology is very 
simple, usually users spend most of their time in 
looking for an empty slot where they can park 
their vehicle which increases fuel consumption 
and time wastage. We came-up with a new 
method where we provide the user an empty 
slot number where he can park his vehicle 
without wasting his time for finding one. 
Similarly, we try to display thestart time and 
end time so that the user can know for what 
amount of time he has parked his vehicle[5].   
 

2. LITERATURE SURVEY 
2.1 Developing A Smart Parking 
Management System Using The Internet Of 
Things 

Searching for parking wastes significant 
amounts of time and effort and leads to 
substantial financial costs. This is particularly 
the case for people who are always pressured to 
be on time. Smart cities employ all kinds of 
modern technologies to manage and enhance 
resources effectively. Urban parking facilities 
are one of the essential assets that must be 
managed[6][7]. We developed a smart parking 
management system (SPMS) as a modern 
solution to manage parking and save users time, 
effort and cost. In the context of today’s modern 
life, it has become necessary to improve search 
methods for available parking and minimize the 
congestion that occurs at the parking entrance. 
Searching or booking available parking online 
earlier is a better substitute than searching at a 

parking lot where there is a possibility of not 
being able to find parking[8][9]. Our smart 
parking management system was developed to:    

• Manage parking and solve problems efficiently 
using technology  

Apply technical solutions to improve the 
smart cities concept    

The proposed system uses a variety of 
technologies that help manage parking. It 
provides essential services for users, including 
searching for parking, reservations and 
payment. It is extended to cover more advanced 
services such as receiving notifications, 
statistics and monitoring the parking state[10]. 
The system is connected to sensors to detect 
occupancy and an automatic number plate 
recognition (ANPR) camera to control access. 
The remainder of the paper is organized as 
follows.    

 
Fig 2.1 Entity Relationship Diagram of 

Smart Parking System 
2.2 AN IOT-BASED E-PARKING 

SYSTEM FOR SMART CITIES 
The huge proliferation in the number of 

vehicles on the road along with mismanagement 
of the available parking space has created 
parking related problems as well as increased 
the traffic congestion in urban areas. Thus, it is 
required to develop an automated smart parking 
management system that would not only help a 
driver to locate a suitable parking space for 
his/her vehicle, but also it would reduce fuel 
consumption as well as air pollution. It hasbeen 
found that a drivers search for a suitable parking 
facility takes almost 15 minutes which increases 
the fuel consumption by the vehicle, traffic 
congestion and air pollution. A significant 
amount of research works exists in the area of 
design and development of smart parking 
system. Various features of smart parking 
system are listed below.   
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• Inquiry on availability of parking space and 
reservation of parking lot    

• Real-time parking navigation and route 
guidance    

• Vehicle occupancy detection and management 
of parking lots.   

• Most of the smart parking systems (SPS) 
proposed in literature over the past few years 
provides solution to the design of parking 
availability information system, parking 
reservation system, occupancy detection and 
management of parking lot, real-time navigation 
within the parking facility etc. However, very 
few works have paid attention to the real time 
detection of improper parking and automatic 
collection of parking charges. Thus, this paper 
presents an internet-of thing (IOT) based E-
parking system that employs an integrated 
component called parking meter (PM) to 
address the following issues.    

• Real-time detection of improper parking    
• Estimation of each vehicle’s duration of parking 

lot usage   
• Automatic collection of parking charges    
• The E-parking system proposed in this paper 

also provides city-wide smart parking 
management solution via providing parking 
facility availability information and parking lot 
reservation system and it is named as parking 
meter (PM) based E-parking (PM-EP).   

 
Fig 2.2 Network Architecture of proposed 
System   
 

• 2.3 SMART PARKING BASED SYSTEM 
FOR SMARTER CITIES 
    India is getting motorized i.e., the rate of 
private vehicles is more as compared to public 
transports. As the rate of people owning their 
vehicles increases, the need of parking slots to 
park vehicles also increases. But currently the 

scenario is that there are not sufficient parking 
slots available or there is also possibility that 
people are not now aware about the legal 
parking slots available in their locality. This 
situation leads to the unnecessary crowding of 
vehicles on the road and also results in 
inconveniency of people walking on the road. 
To overcomeabove problems, we are proposing 
the solution in the form of a multilingual 
android application which will be helpful for 
the people to find their parking slots digitally. 
By digitally we mean that this particular system 
will assign the parking slot based on the current 
location of the user and the parking slot which 
the user wants according to his/her ease. Ease in 
terms of finding the exact slot. The payments 
can be done digitally or through vending 
machines. The end user can register and login 
with his/her account which will help the system 
to find the location and displaying the nearest 
parking area and nearest parking slot, whether it 
is available or not. If not then it will direct user 
to the next nearest slot and so on.    

The existing system comprises of both 
traditional and application-based approach for 
parking. If we talk about the traditional 
approach, it utilizes manual method of parking 
i.e., user has to find the spot for parking by 
travelling to far distances and paying extra 
money. An application-based approach consists 
of the applications whichprovides the parking 
slots for the particular locality for example. The 
application named ‘Parking Panda’ provides the 
parking slots to the areas like stadium, sports 
leagues etc.   
 

 
Fig 2.3 Block Diagram of parking system 
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2.4Smart Parking System To Reduce Traffic 
Congestion 

Transportation is the key-success for any 
of the country. Now a day, many people have 
options to use their own vehicle for travelling. 
This will surely increase the demand in trading 
but one of the problems created by road traffic 
is "parking". To park all these vehicles in the 
major metro cities is quite tedious and difficult 
task and it became problematic to park vehicles. 
Lot of research and development is being done 
all over the world to implement better and 
smarter parking management mechanisms. The 
current smart parking systems or Wireless 
Sensors Network Parking requires the 
combination of wireless sensor networks 
module, Embedded web-server, Central Web 
Server. Sensor networks make use of Infrared 
(IR) Sensor nodes to check the parking slot state 
and send this information to embedded web-
server. It thereby displays the information on a 
LED screen with which the user can check for 
empty vehicle slots. These systems not guide 
the users to reach to the parking lot. If the slot is 
not available at that time than drivers will start 
searching for another parking zone so that this 
process is time consuming and will increase the 
traffic congestion.    

This paper proposes a Reservation-based 
Smart Parking System for avoiding the traffic 
problems that provides the pre- booking of slots 
through the use of the mobile application. This 
application is expected to provide an efficient 
and cost- effective solution to the vehicle 
parking problems. Application must be installed 
in the user's mobile. Unlike the existing system, 
our idea is to use client-server architecture 
where client request for the reservation of slots 
and server responds with the slots which are 
available at that time. Our system is that the 
user has an option to go for the parking area 
according to his/her convenience. The 
advantage of this will greatly reduce the time 
taken by the vehicleto search for a parking area. 
Advanced payment modules are also included 
like e- wallet, debit card, credit card from which 
the user can pay. Penalty will be added on late 
exit as well as an over use of the slot after user 
specified entry and exit time. The refund will be 
given on cancelation of parking slot and early 
exit. The supervisor is required to monitor the 
area.    

Many of the vehicles parking facilities are 
unable to cope with the influx of vehicles on 

roads and parking area. The current smart 
parking systems or Wireless Sensors Network 
Parking requires the combination of wireless 
sensor networks module, Embedded web-
server, Central Web-Server. Sensor networks 
make use of Infrared (IR) Sensor nodes to check 
the parking slot state and send this information 
to embedded web-server. It thereby displays the 
information on a LED screen with which the 
user can check for empty vehicle slots. Also, 
image capturing devices are used for 
continuously clicking pictures of parking area to 
ensure empty slots which results in high power 
consumption and also high maintenance cost is 
required. There are some systems in the market 
like the smart parking services which are based 
on the wireless sensor networks which uses 
wireless sensors to effectively find the available 
parking space. But to use this system, additional 
hardware needs to be installed in the car which 
is not feasible. Finding a parking slot in a 
congested city is very hard. In many cases 
people go to a parking station and they find it 
full and there is no space available for parking. 
Then in search of parking space they have to 
again roam with their vehicle to find available 
parking.   

 
Fig 2.4 Flow chart of Smart Parking 

System 
2.5 An Iot-Based Intelligent System For 
Real-Time Parking Monitoring And 
Automatic Billing 

Today, the parking industry is being 
transformed by new technologies that are 
allowing cities to reduce rates of congestion 
significantly. Sensor networks that sense 
vehicle occupancy is providing the basic 
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intelligence behind smart parking systems. 
Thanks to the Smart Parking technology, it is 
now possible to know in real-time the location 
of free parking spaces and to help drivers to get 
to their ultimate destination. A variety type of 
vehicle detectors has been used in parking 
information acquisition. These vehicle detectors 
mainly include the inductive loop, acoustic 
sensor, infrared sensor, or ultrasonic sensor. 
System using video camera sensor technologies 
have been proposed to collect the information in 
vehicle parking field. However, a video camera 
sensor is vulnerable to bad weather and night 
time operation. Furthermore, it is expensive, 
and can generate a large amount of data that can 
be difficult to transmit in a wireless network. 
The magneto-resistive based detection systems 
combined with a wireless area network are the 
most popular technique due to their high 
accuracy. Yet, this type of sensor is facing 
different issues, i.e., it can be bedevilled by 
electromagnetic interference, which affects the 
accuracy, the reading from sensor needs to be 
collected constantly which will result in 
wearing out the battery. To extend the battery 
lifetime and increase the vehicle detection 
accuracy, a parking sensor system has been 
proposed. While power management technique 
has been implemented to optimize energy 
consumption, high occupancy monitoring 
accuracy is achieved using two-fold sensing 
approach. It is a sequence of darkness and 
Signal Strength Indicator (RSSI) measurement-
based techniques. The wireless sensors are still 
intrusive, they are embedded in the pavement, 
or taped to the surface of each individual 
parking lot. Existing sensors, such as ground 
based parking sensors costs up to $200 per 
parking lot. As consequence, smart-parking 
technology using wireless sensors for outdoor 
parking is costly due to the large number of 
sensors units required to cover the entire 
parking lot. Although, parking occupancy 
monitoring systems have made a significant 
progress, smart parking payment is rarely 
studied in smart parking research. Yet, there are 
companies working on the patents of parking 
systems for payments. A first approach consists 
in using a camera or an RFID transceiver for 
vehicle detection and identification. A 
limitation of this solution lies in that the system 
is complex and its implementation is expensive 
when a detection device is installed on each 
parking lot. Furthermore, when only RFID 

transceiver is used for vehicle detection and 
identification, the system can be bedevilled by 
electromagnetic interference, which affects the 
accuracy. Moreover, this system is designed to 
detect a vehicle when entering a parking and 
seek payment, whereas information on vacant 
parking lots is not provided. A technique for 
monitoring vehicle parking using one camera to 
record the entrance of a vehicle and a second 
camera to record the vehicle leaving the parking 
has been proposed. Moreover, in a system and 
method for obtaining and displaying 
information on vacant parking space is 
described. When a user occupies a parking 
space designated with an individual ID, he 
enters this ID into a parking meter or via a 
smart phone mobile app., and pays the parking 
fees. The database processes the received data 
and changes the status of the parking space with 
its ID from unpaid to paid. These data are used 
as information on the occupation of a parking 
space. In this paper, we propose a smart sensor 
system allowing outdoor parking monitoring 
and payment without requiring any user/driver 
interaction. It will be deployed without having 
to install new components on each parking lot. 
The proposed sensor has benefits in terms of 
detection and payment reliability, and reduced 
expense by reducing the system complexity and 
installation, and extending batteries lifetime 
through the reduction of the system power 
consumption.  

 
Fig. 2.5. Proposed system architecture; wireless 
occupancy sensor; wireless gateway; data 
storage and processing unit. 
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Table 2.1Summary of the Approaches 
Approach Result 

It deals with saving 
financial cost by 

developing the system 
in the most efficient 

manner. 

Keeps a count on 
number of vacant 

spots and prior 
booking. 

Real time monitoring 
vehicle occupancy 

Displays appropriate 
message 

Android app for 
providing all parking 

details to the user. 

Specifying every 
minute information to 

the user using 
android application 

 
3. CONCLUSION 

The concept of Smart Cities has always 
been a dream for humanity. Since the past 
couple of years ago large advancements have 
been made in making smart cities a reality. The 
growths of Internet of Things and Cloud 
technologies have given rise to new possibilities 
in terms of smart cities. Smart parking facilities 
and traffic management systems have always 
been at the core of constructing smart cities. In 
this project, we address the issue of parking and 
present an IoT based Cloud integrated smart 
parking system. The system that we propose 
provides real time information regarding 
availability of parking slots in a parking area. 
Users from remote locations could book a 
parking slot for them by the use of our mobile 
application.   
The efforts made in this project are intended to 
improve the parking facilities of a city and 
thereby aiming to enhance the quality of life of 
its people.   
FUTURE WORK 

• The future of smart parking systems is expected 
to be significantly influenced by the arrival of 
automated vehicles (AVs).   

• Several cities around the world are already 
beginning to trial self -parking vehicles, 
specialized AV parking lots and robotics 
parking valets.   

• This project can be enhanced for tracking 
vehicle speed on the roads.   

• Developing a smart parking solution within a 
city solves pollution problem.    

• Addition of Machine learning to store various 
other information of the vehicle like its colour, 
design and number which would further add 
security. 

4. REFERENCES 
[1] Abdul Ahad, ZishanRaza Khan, Syed 
AqeelAhmad,“Intelligent Parking System” 
Scientific Research Publishing, Vol.4,No.2, 
pp. 160-167, May 2016.   
[2] Dr Y Raghavender Rao,” Automatic 
Smart Parking System using Internet of 
Things  (IOT)” International  Journal  of  
Engineering  Technology Science and 
Research, Vol. 4, No. 5,pp.225-258,May 2017   
[3] Suprit Atul Gandhi, Hasan 
Mohammad Shahid,” Smart Parking System”   
[4] Asian Journal of Convergence in 
Technology, Vol.4,No.1,May 2017Benson, 
J.P., T. O'Donovan, P.  
[5] O'Sullivan, U. Roedig and C. Sreenan 
et al.,”Car park management using wireless 
sensor networks”, Proceedings of the 31st  
[6] Conference on Local Computer 
Networks, Tampa, FL., USA., pp: 588-595 
November 2006.   
[7] Geng Y. and Cassandras C. G, “A new 
smart parking system based on optimal  
resource allocation and reservations,” in Proc. 
IEEE Conf. Intell. Transp. Syst. pp. 979– 984, 
July 2011.   
[8] M. M. Rashid, A. Musa, M. Ataur 
Rahman, and N. Farahana, A. Farhana, 
“Automatic Parking Management System and 
Parking Fee Collection Based on  Number 
Plate Recognition.”, International Journal 
ofMachine Learning and Computing, Vol. 2, 
No. 2, April 2012,Published 2014. 
 
[9] Arduino.cc. (2018). Arduino – 
ArduinoMega2560.retrieved date: 
21Oct.2018, onlineavailable at: 
https://www.arduino.cc/en/Guide/ArduinoMe
ga2560   
[10] Abdul AhadZishan Raja Khan, Syed 
Aqeel Ahmad, “Intelligent Parking System” 
Scientific Research Publishing, 
Vol.4,No.2,pp. 160-167, May 2016. 
[11] Dr Y RagavenderRao, “Automatic 
Smart Parking System using Internet of 
Things (IOT)” International Journal of 
Engineering Technology Science and 
Research, Vol.4,No.5,pp.225-258,May 2017. 
[12] SupritAtul Gandhi, Hasan Mohammad 
Shahid,” Smart Parking System” Asian Journal 
of Convergence in Technology, 
Vol.4,No.1,May 2017. 

 


	1.1 RELEVANCE OF THE PROJECT
	1.3 OBJECTIVE
	1.4 SCOPE OF THE PROJECT
	1.5 METHODOLOGY

	2.4Smart Parking System To Reduce Traffic Congestion
	2.5 An Iot-Based Intelligent System For Real-Time Parking Monitoring And Automatic Billing

