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Abstract — Recently, the concept of smart cities has gained 

popularity. Because of the growth of the Internet of Things, 

the idea of a smart city today seems feasible. Urban 

infrastructure efficiency and dependability are being 

improved thanks to ongoing IoT research. Issues like traffic 

congestion, a lack of parking, and road safety are addressed 

using IoT. In this project, we present an IoT & RFID-based 

Smart Parking System. The proposed smart parking system 

makes use of an IoT module that is installed on-site to track 

and signal the availability of each specific parking space. 

Users can also verify parking availability and make a 

reservation for a spot using a smartphone application, which 

is also available. The report also provides a hardware, 

simulation view of the project. The use case that describes 

how the system works near the end of the report shows how 

accurate the suggested model is. 
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I. INTRODUCTION 

The idea of smart parking was put forth to address the issue 

of parking availability and management in megacities. Due to 

the increasing number of vehicles on the road and the limited 

supply of parking spaces, there is no way to avoid vehicle 

congestion. Driver hostility and environmental pollution 

would result from this congestion. Finding a spare parking 

space is nearly impossible during peak hours when the flow 

density is at its highest, and these conditions may get worse. 

The simplest strategy is to give a route with a specific 

destination instruction inside the parking garage. Smart 

parking technology shows a visible result of an accessible 

parking spot as opposed to having the driver drive around 

aimlessly. The driver scans the line of ascending LED 

lighting and colour. As more people utilize cars for 

transportation, there are a lot more cars available for people's 

convenience. Most of the time is spent by people looking for 

parking spots to leave their cars in. Because of the resulting 

traffic, finding a parking spot for their car becomes a 

challenging task. Only congested roads in urban areas 

experience heavy traffic, which causes people to waste time 

looking for parking spaces in odd places. Our solution uses a 

Parking space that can be found using a Raspberry Pi-based 

parking sensor and a pi-camera, which then sends the 

information to a server where it is stored and later accessed 

by users. This makes it easier for the user to check the status 

and availability of parking spaces prior to leaving on a trip. 

Here, the challenge is to make the best use of the available 

resources in order to cut down on search times and city traffic. 

Some embedded systems, including the Arduino, Raspberry 

Pi, Tsgate, Tsmote, and others, are used to develop IoT 

applications. We aim to design a system with lower costs and 

higher performance. A few existing parking systems use 

sensors to collect data, but since sensors, like video sensors, 

are expensive, our goal is to design a system that does so more 

affordably. 

II. LITERATURE REVIEW 

A. Author: Abhirup Khanna, Rishi Anand [1] 

Publication Year: 2016 

In this paper, an IoT based cloud integrated smart parking 

system is mentioned. 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. 

B. Author:Aniket Gupta[2] 

Publication Year: 2017 

In this paper it has been mentioned that smart parking would 

enable vehicle occupancy, monitoring and managing of 

available parking space in real-time that reducing the 

environmental pollution. Proposed system provides optimize 

usage of parking space and get considerable revenue 

generation. 

C. Author: Hitesh Mohapatra, Amiya Kumar Rath [3] 

Publication Year: 2021 

In this paper result of execution shows that it achieves high 

efficiency of 94.23% in judging the appropriate parking slots 

and high accuracy of 91.76% in making free the occupied 

parking area. On the other hand, the proposed model 

generates revenue of 1.18 times than the existing 

conventional parking model. 

D. Author: Suvarna Nandyal, Sabiya Sultana, Sadaf Anjum 

[4] 

Publication Year: 2022 

This paper introduces an IOT based coordinated framework 

for efficient and easy way of parking the vehicles by checking 

the availability of slots. The proposed Smart Parking 

framework comprises of an IOT module that is utilized to 

screen and signalize the condition of accessibility of single 

parking spot. The paper additionally depicts an abnormal 

state perspective of the framework engineering. 

E. Author: Moh Sukron Mufaqih, Emil R Kaburuan, 

Gunawan Wang [5] 

Publication Year: 2020 

The paper applies smart parking system that enables online 

booking system, paperless ticket, cashless payments and 

automated guided parking. The objective of the article is 

expected to enhance the current online parking management 
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system with IoT design, with the aim to be used as reference 

for parking management in malls.  

III. WORKING PRINCIPLE 

Firstly, when we start the system, microcontroller transmit 

the trigger pulse to the sensors. After that microcontroller 

receives the analog signals from the sensors. Then 

microcontroller program sends the parking information to the 

cloud and the information received is processed. Now the 

mobile app and LCD Display will get processed data from the 

cloud. After that if free slot is available on LCD Display, it 

will show Y and if not then N. At the same time on the mobile 

application if slot is free then it will show a white spot and if 

the slot is not empty then it will show red spot. 

A driver needs to follow the following steps in order to park 

its car using our parking system.  

 Step 1: Need to install the parking application on a 

mobile device. 

 Step 2: On the 16*2 The number of vacant and filled 

spots are displayed so that the user can see the status of 

the parking zone. 

 Step 3: When a user logs into the app he would see the 

parking architecture with the cars filled at which position 

and positions that are vacant.  

 Step 4: Whenever a user is in the proximity of the 

parking, the IR sensor detects, he will get to know about 

empty and filled slot so he can park his vehicle if there is 

an empty slot. 

 Step 5: If there is no empty slot the user will be displayed 

all red slot on the mobile application.  

IV. COMPONENTS USED: 

1) IR Sensor - An electrical device known as an infrared 

sensor uses infrared radiation to detect and/or emit 

specific features of its environment. 

2) Arduino - Arduino is a microcontroller and contains 

software and hardware which is easy to use. 

3) Jumper Wires - These are conducting wires with almost 

zero resistance and have a pin or connector at both ends 

and are called by the name of jumper wires. 

4) LCD Display - It is an electronic display that can show 

up to 32 characters (16 in one line) on a single screen.it 

uses a variety of Arduino pins for connecting Inter-

integrated Circuit(12C). 

5) PCB Board - A printed circuit board is a medium used to 

connect electronic components to one another in a 

controlled manner.  

 

V. CALCULATIONS 

The capacity we calculated is affected due to randomness in 

parking and poor management. 

We have done a tape survey of available parking space and 

according to our observations, we can increase parking 

capacity. 

Parking area required to park one car is 12.50 sq.m  

Parking area required to park one bike is 3 sq.m 

Capacity before survey 

Car capacity 180 x 12.50 = 2250 sq.m 

Bike capacity 720 x 3 = 2160 sq.m 

Increased capacity after survey 

Car capacity 294 x 12.50 = 3675 sq.m 

Bike capacity 1090 x 3 = 3270 sq.m 

VI. RESULT AND DISCUSSION 

The IOT based smart parking system is acquired as a medium 

to resolve parking issues not only in the present time but also 

in the future. Moreover, IoT techniques should be given 

awareness. It also stops vehicles from needlessly driving 

across occupied parking spaces in a metropolis. The solution 

to the pollution issue in a city is the development of smart 

parking systems. The information provided by the smart 

parking system improves system efficiency by drastically 

reducing vehicle travel and search times. With the 

information provided, drivers can easily find available 

parking spots and steer clear of fully occupied car parks. The 

solution that we suggest offers information about the number 

of parking slots that are available in a parking location in a 

real time environment. By using our web application, 
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anybody from any location could reserve a parking space for 

themselves. 

VII. CONCLUSION 

Some issues like urban sustainability, environmental 

sustainability and transit mobility are essentially the main 

drivers or enablers for smart parking. The utmost aim of smart 

parking technology is to increase service standards and 

operational productivity. Some benefits which are underlying 

include lowering the cost of operation while enhancing 

customer value to promote occupancy, facility value, and 

revenue. The addition of automated pay stations, gates, and 

metres has transformed traditional service channels like toll 

booths and parking attendants. 
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