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Abstract - Traffic congestion caused by vehicle is an alarming problem at a global scale and it has been growing 
exponentially. Car parking problem is a major contributor and has been, still a crucial problem with increasing vehicle size in 
the luxurious segment and confined parking spaces in urban cities. Searching for a parking space is a routine (and often 
frustrating) activity for many people in cities around the world. This search burns about one million barrels of the world’s oil 
every day. As the global population continues to urbanize, without a well-planned, convenience-driven retreat from the car 
these problems will worsen. 
In order to resolve the aforementioned problems and take advantage of the significant development in technology, the 
Internet-of-Things technology (IoT) has created a revolution in many fields in life as well as in smart-parking system (SPS) 
technology. The project proposes an effective SPS solution based on the Internet of Things. Our system constructs each car 
park as an IoT network, and the data that include the vehicle slot location and number of free slots in car park areas will be 
transferred to the data center.  
 
Index Terms - Internet-of-Things, Line following robot, Smart car parking, Smart city. 
 
I. INTRODUCTION 
   
Internet of Things (IOT) is an integrated part of 
Future Internet and could be defined as a dynamic 
global network infrastructure with self-configuring 
capabilities based on standard and interoperable 
communication protocols where physical and virtual 
‘things’ have identities, physical attributes, and 
virtual personalities and use intelligent interfaces, and 
are seamlessly integrated into the information 
network. In the IOT, ‘things’ are expected to become 
active participants in business, information and social 
processes where they are enabled to interact and 
communicate among themselves and with the 
environment by exchanging data and information 
‘sensed’ about the environment, while reacting 
autonomously to the ‘real/physical world’ events and 
influencing it by running processes that trigger actions 
and create services with or without direct human 
intervention. Interfaces in the form of services 
facilitate interactions with these ‘smart things’ over 
the Internet, query and change their state and any  
Information associated with them, taking into account 
security and privacy issues. 
 
The idea of creating a Smart City is now becoming 
possible with the emergence of the Internet of Things. 
One of the key issues that smart cities relate to are car 
parking facilities and traffic management systems. 
The parking is implemented with  computer based 
application operated by operator, which provides 
information about empty slots and allows the operator 
to select one of the remaining slots. 
 

II.  NEED FOR IOT  
 
IoT can access its technological constraints such as 
processing, storage and energy by leveraging the 
unlimited resources of Cloud. Cloud can also extend 
its help to deal with real world entities in a more 
dynamic fashion by the use of IoT. 

 
1. Wearable 
2. Smart City 
3. Connected Car 
4. Smart Farming 
 
III. SYSTEM ARCHITECTURE 
 

 
The physical components of the system are known as 
hardware. It consists of interconnected electronic 
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components which perform analog or logic 
operations. The hardware units can range from 
individual chipsets to distributed systems. The 
hardware requirements for the smart parking system 
are- 

• Arduino Uno  
• RF module 
• IR Sensors 
• LED strips 
• Line following robot 

 
Arduino 
Arduino is an open-source electronics prototyping 
platform based on flexible, easy-to-use hardware and 
software. It's intended for artists, designers, hobbyists, 
and anyone interested in creating interactive objects or 
environments. It is the hearts of the system designed 
which is used to control and do processing. 
Arduino can be used to develop interactive objects, 
taking inputs from a variety of switches or sensors, 
and controlling a variety of lights, motors, and other 
physical outputs. Arduino projects can be stand-alone, 
or they can be communicating with software running 
on your computer (e.g. Flash, Processing, and Max 
MSP.) The boards can be assembled by hand or 
purchased preassembled; the open-source IDE can be 
downloaded for free. 
The Arduino programming language is an 
implementation of Wiring, a similar physical 
computing platform, which is based on the Processing 
multimedia programming environment.  
There are many other microcontrollers and 
microcontroller platforms available for physical 
computing. Parallax Basic Stamp, Netmedia's BX-24, 
Phidgets, MIT's Hand by board, and many others offer 
similar functionality. All of these tools take the messy 
details of microcontroller programming and wrap it 
up in an easy-to-use package. Arduino also simplifies 
the process of working with microcontrollers, but it 
offers some advantage for teachers, students, and 
interested amateurs over other systems: 
 
Inexpensive - Arduino boards are relatively 
inexpensive compared to other microcontroller 
platforms. The least expensive version of the Arduino 
module can be assembled by hand, and even the 
pre-assembled Arduino modules cost less than $50. 
 
Open source and extensible software- The Arduino 
software is published as open source tools, available 
for extension by experienced programmers. The 
language can be expanded through C++ libraries. 
  
Open source and extensible hardware - The Arduino is 
based on Atmel's ATMEGA8 ATMEGA168, 
ATMEGA 328 microcontrollers. The plans for the 
modules are published under a Creative Commons 

license, so experienced circuit designers can make 
their own version of the module, extending it and 
improving it. Even relatively inexperienced users can 
build the breadboard version of the module in order to 
understand how it works and save money.  
 
RF Module 
 

 
RF module is used for wireless communication. 
Usually it is used to transmit and receive radio signals 
between to devices. RF module provides a range of 
around 100m. 
The wireless communication can be accomplished by 
optical fiber communication or RF communication. It 
consists of a transmitter and a receiver. 
 
IR Sensors 

 
An infrared sensor is an electronic device, which 
emits infrared rays, in order to sense some aspects of 
the surroundings. Based on received information 
further operation are carried out. It is used for sensing   
either white line or black line as a track for following 
purposes of a robot. 
 
Led strips 
 
Here Led strips are used for providing the path for the 
line following robot. 
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Line following robot 

 
Line following robot follows the path that has been 
provided to it. It will either follow white line or black 
line. 
 
IV. PROPOSED WORK 
 
The proposed idea presents us the algorithm and 
interaction with the components. 
 
A. Algorithm 
Step1: Entry of the car to the parking slot. 
Step2: The operator allots a slot for the parking of the 
car. 
Step3: A series of Led will glow indicating the 
dedicated parking slot. 
Step4: The car will follow the led pattern using line 
following concept. 
Step5: During unpark the corresponding cost for 
parking will be displayed. 
Step6: Exit of car. 
 
 

B. Computer application development 
The application developed will have a basic structure 
of the platform. During the allocation of parking slot, 
the operator has to select one of the empty parking 
slots. The filled parking slot will be indicated with red 
color and empty parking slot will be indicated by 
green color. It allows operator to select park and 
unpark. 
 
C. Payment and Exit 
During the entry, the timer starts for calculating the 
time and whenthe unpark option is selected the timer 
stops and the cost for the corresponding time will be 
calculated  and the same will be displayed. 
 
D. Business values 

 The time consumption during parking is 
reduced. 

 Since the bills are generated digitally the use of 
paper is reduced hence eco friendly. 

 Need for human supervision is reduced 
 
CONCLUSION 
 
The concept of Smart Cities has gained wide spread 
importance in recent days. Since the past couple of 
years, large advancements have been made in making 
smart cities a reality. The growth of Internet of Things 
have given rise to new possibilities in terms of smart 
cities. Smart parking facilities are of prime concern in 
building smart cities. In this study, smart parking is 
provided with the line following concept and 
controlling it with the help of a computer application. 
The efforts made in this study are made to improve the 
parking facilities of a traffic bound city and thereby 
improving, quality of life of the people. 
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