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ABSTRACT

Internet of things (IoT) is most recent and an important topic of the modern technology that

plays an important role in our daily lives. IoT reduces human labor, human effCIrt, human time

and erors due to human negligence. In the current are4 we are facing a new problem of

parking of car. This is major issue in cities of today. This has led to the need for efficient

parking management systerns. In this report, an IoT based smart car parking management

system has been describe that allows for eflicient parking space utilization by using IoT

technolory, by using IoT, we can access information using internet. The system is used for

minimizing manpower.

Power system had eight sensors such as TCRT5000 sensor and IR sensor. They connected to

arduino Uno microcontroller. The TCRT5000 sensor were detection of the position of car and

gave data which lots were occupied or not and the laser light for IR sensor were obstacle

detecting of the position of the car before entering and exiting. Two servo motors also

connected to arduino Uno. Servo motor opened or closed the gate when IR sensor detects the

car. A database and an android application were connected to this system to store the data and

apps will help the user to identiSing and booking the parking space. The system had also a

LCD monitor that was connected to arduino Uno which was displayed the empty space of
parking slots. The system hat a GSM module which was buildingup online communication.

From the system, any drives can register and login with hislher appropriate name and mobile

number to find the nearest parking space availability to park their car in that respective parking

area by using our android apps that is the main objective of our system. And it mainly focuses

on reducing the time to find out the parking slots and it avoids the unnecessary travelling and it

also provides facility to pay fee online. The system reduces the global air pollution by

unnecessary burns fuel. Thus it reduces carbon footprints in an atrnosphere.
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l.l lntroduction

lntenret of things (IoT) is a most recent and an important topic of the modern technology that

plays an important role in our daily lives. The internet of things is a system of inter-related

computing devices, mechanical and digital machines, objects, peoples that are provided with

unique ideatifiers and the ability to transfer data over a network without requiring human-to-

human or human-to-computer interaction. IoT reduces human labor, human effort, human

time and errors due to human negligence.

In the current perio4 car parkiog is a major problem in modem congested cities of today. Car

pa*ing is not only just a major problem in Bangladesh but also all over the world. Simply

there are too many cars on the road and not enough parking spaces. This has led to the need

for efficient parking management systems. That's why we designed the arduino Uno based

automatic car parking management system that allows for efficient parking space utilization

by using IoT technology. A smart car parking managernent system hehs in synchrontzed

pa*ing and saves the user's time.

In our project IoT objects are connected to each other and exchange information through the

internet Our IoT based smart parking system organized parking lot. To design the project at

first we have used laser light sersors or IR seffnrs for sensing car occupancy along with a

DC motor to simulate as gate opener or closer. We also used a GSM module for connecting

an&oid apps and arduino Uno as a microcontroller to operate the system. The system reads

the number of parking slots and updates data. The microcontroller reads the collected data

and sends the data to system seryer over internet. A LCD displayed the empty spaces.

Microconholler was programmed used embedded 'C' language.

lJ: Justifcetilm of Stndy

Now-a{ays more than half of the world's people are living in the cities. So the cities have

reached full of ig CIccupancy. As people uses cars for so there is large number

of cms exists for people convenie,nce. Most of the time people spend their precise time to

searching parking slots to pek treir cas. Thus congestioa occurs in the traffic it leads to a

hectic job to find &e efltrhg Sace to park their car. The most traffic and the most road

accident occurs only cause of car congestion in the urban areas. On the other hand we know

that this search bums about one million ba$els of the world's oil every day (Aniket et al.

2017). These problems will get worse as the glohl population continues to urbanize without
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a well-planned, convenience-driven reteat from the car. That's why it is highly required to

develop an automated smart car parking management system that would help the driver to

find out some suitable parking space for his/her very quickly.

In recent era, the concqrt of smart cities has gained grate popularity. The ideal of creating a

smart city is now becoming possible with the emergence of the Intemet of Things. In this

project, we have proposed an idea and designed an automated smart car parking management

system. This system can be change the cities peoples lifesryle and reduce the driver's waste

time, traffrc congestion and also reduce the global air pollution by unnecessary burns fuel.

According to a report smart parking could result in savrng 2,20000 gallons of fuels till 2030

and appnox. 3,00,000 gallons of fuels by 2050(Aniket et al. 2017).The smart parking

system also enables better and real time monitoring and managing of available parking space

which results in a signfficant revenue generation.

13: Scope of Study

The mart parking management system can be broadly applied in many fields. The basic role

of parking management system of cars it can be also applied for ship and airplane. This

system can be modified into ship and airplane with very few equipment changes and almost

the same software just replacing the interface.

For domestic and residential parking system the device can be interfaced with home

automation system which can control the various home appliances by sensing whether the

user is arrirring or exiting from the parking space.

For commercial parking system the device can be interfaced with a module which can sense

the arival of employee and can switch on his computer and accordingly switch off the

rylimces s,heilthe employee exits.

l.{: Appliorirr

Th aplir:*irn to adotr this ar$ornatic srnart car parking management system to find the

arailffity of ryaces odd be displayed on a web site or a smart phone application so that

drivers win ah,ays afiue of wffi ttere are free spces or not. This project can be

provilJes ncxnnity, m time Wdde d onlire process to confiol all parking spaces

effEeainely arrd rrrilag. atl ffic within a rcasonable time.

Page | 3
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2.1: Background Study

Internet of things was first intoduced in 1999 at auto-ID center and first used by Kevin

ashton. As evolving this latest burning technology, it promises to connect all our surrounding

things to a network and communicating with each other with less human involvement. Still

internet of things is in beginning stage and there is no corlmon architecture exists till today

(Basavaraju 2015).

Transportation is an essential need for many people to go to their worh school, and home.

Particularly, the main common method inside rumy cities is to drive the car. Driving a car

can be an easy task to reach the destination and load all stutrin a reasonable time. However,

deciding to find a parking lot for a car can take a long time using the traditional system that

can issue a paper ticket for every driver As a result, this project focuses on providing an IoT

based online smart car parking system in order to save time, budget and space (fuqiaad &

Liyakathunsta20lT).

There are many approaches to implement a smart parking system and in this project, we

reviewed some ideas and &ose related techniques. In particular, each technique can maintain

similar methodologies such as finding parking lots to the driver, amending parking status,

paying the prting fee, and saving the whole data However the main diflerence between

those systems is the trce of t€chnology aad mechanism.

According to Souissi, tk smart pa*iag syste,m can be achieved using wireless network. In

fact, he supported his solution by suggesting thatusing sensor for each parking slot. For

example, if one slot becomes available, it will directly update its status and pass the

information (Amjaad & Liyakathunsi a 2017).

Hartono and Hutabarat proposed another solution by implementing smart pa*ing system

using E-commerce Solutions to Parking Space Optimization along with Bluetooth. For

instance, when the car enters parking zfilne) the system will scan the car's license plate image

and save into the central data and liilk alt driver's information with their cars (Amjaad &

Liyakathunsia20lT).

These are some proposed solutions to apply smart parking system and in order to choose the

perfect approach .we should decide the budge! system requirements, system policies and the

fufmucure plan before initiating the project. Then we choose an IoT based smart car

F*hg management system. This system would be design and develop of a low cost IoT

Page I 5



based parking system that can be used to determine the location of available parking slots, to

reduce the traffic congestion and reduce the fuel consumption.

2.2: Related Work

Our IoT based smart car parking management system project is designed by making use of

some IoT supportable hardware's such as arduino Uno, laser light or IR sensors, TCRT5000

sensors, DC motor, GSM module, LCD etc. Here we have focused on less power

consumption and more performance device. So that arduino Uno is the suitable

microcontroller for the implementation of our project.

Page I 5
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3.1 : Requirements Analysis

Requirements analysis is the first stage in the system engineering process and softwme

development process. Requirement Analysis, also known as Requirement Engineering, is

the process of defining user expectations for new software being built or modified. These

features, called requirements, must be quantifiable, relevant and detailed. In software

engineering, it is sometimes referred to loosely by names such as requirements gathering or

requirements capturing.

This project was made by some hardware and software requirements. These are the

following:

3.1.1 : flardware Requirements

ln our project, we ar€ using some hardware equipment's. These are the following:

1. Arduino Uno ATmega329 microcontroller

2. LCD

3. TCRT5000 Sensor

4. Laser light or IR sensor

5. LDR

6. Servo Motor DXW90

7. 7805 Voltage regulator

8. Resistor

9. Adaptor

10. 10K,470rJ

I 1. Wire

12. PVC Sheets

13. GSM module SIM800L

3.1.2: Software Requirements

Software equipment' s are

Arduino Compiler

Programming Language: C

An android application

1.

2,

Page | 8
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3.2: Requirements Descriptions

3.2.12 Arduino Uno ATmega328 with pin Diagram

Arduino Uno is an open-source electronics platform based on easy-to-use hardware and

software. Arduino Uno consists of both a physical programmable circuit board and a piece

of software or IDE flntegrated Development Environment) that runs on computer, used to

urite and upload computer code to the physical board. Arduino Uno microcontroller are able

to read inputs - light on a setrsor, a finger on a buffor, or an online message and tum it into an

output - activating a motor, turning on an LED, publishing something online or offline. It has

14 digitat VO pins and 6 (DIP) or 8 (SMD) analog input pins.

*Xi*a{ pir'r

P',*, "dJ
***'(

% P"J*rI
Fer€r

xorl,r.d

grarJ pir't
d,X*a{ p,'t

analq pr-*

Figure 1: Arduino Uno with pin diagram

In this projest, we usd an ATmega328 Arduino Uno microcontroller. And also used a LCD
monitor, two servo motors, two laser Light or IR sensors, six TCRT5000 sensors, a GSM
module and a Voltage regularor chip those were connected with arduino Uno
microcontoller.

3.2.2: LCD Monitor

LCD (iquid crystal display) is the t*haology used for displays in notebook and other smaller

computers. Like light-emitting diode (LED) and gas-plasma technologies, LCDs allow

loe[f
Rfsrr

3Jv

5Y

GND

6ND
Var

ARtr

GNO

t!
t2

FWIrt 1l

twt'{ t0

FTVH 9

8

T

RYl"l 5

PWI'I 5

A'dt.;ro {,L6 *{t f,r,r tok{{*J
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displays to be much thinner than cathode ray tube (CRT) technology. LCDs consume much

less power than LED and gas-display displays because they work on the principle of blocking

light rather than emitting it.

S€€.S-t=t:*
i'=-i;$i=.::s*'
I I I DO-D7(datapins)
I ; I lo I o o o o o l

*ts*;lil''&'\r lF-

Figure 2: LCD Monitor

3.2.32 Laser Light or IR sensor and LDR

Laser is basically concentrated light source so any sensor that can detect light can detect laser

as well. LDR (Ligbt Dependent Resistor), Photo diode & photo transistors are used to detect

lasers. Even LED's car be used to detect laser. LDR is the cheapest and most easily available

sensor. LDR is Yery easy to use.

\

Figne 3: IR sensor and LDR

Circuit Diagram3.2.42 TCRT5000 sensor with

Page | 10



The TCRT5000 is the reflective sensors which include an infrared emitter and phototransistor

in a leaded package which blocks visible light.

lRsenpn TCRT50fi!
OmitD&En6

Figure 4: TCRT5000 sensor with circuit diagram

[a this project" the TCRT5000 sensors were ensure the car position in parking slot.

325 Servo Motor DXW90

A servo motor is a rotary acfuator or motor that allows for a precise contol in tenns of

angular position, acceleration and velocity, capabilities that a regular motor does not have. It

makes use of a regular motor and pairs it with a sensor for position feedback. The controller

is the most sophisticated part of the seryo motor, as it is specffically designed forthe purpose.

In this project, the servo motor had

3.2J: 7tll5 Voltage Regulator

Figure 5: Servo Motor

used for as gate opener and gate closer.

*%
%

SIGilAL olp
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A voltage regulator IC maintains the output voltage at a constant value. 7805 IC is a member

of 78xx series of fixed linear voltage regulators used to maintain such fluctuations, is a

popular voltage regulator integrated circuit (IC). The xx in 78xx indicates the output voltage

it provides. 7805 IC provides +5 volts regulated power supply with provisions to add a heat

sink.

Figure 6: 7805 Voltage Regulator

3.2.7t SIII800L GPRS/GSM Module

SIM800L is a miniature cellular module which allows for GPRS transmission, sending and

receiving SMS and making and receiving voice calls.

Figure 7: SIM800L GPRS/GSM Module

Page | 12



Low cost and small footprint and quad band frequency support make this module perfect

solution for any project that require long range Connectivity. After connecting power module

boots up, searches for cellular network and login automatically. On board LED displays

connection state (connecting with server, updating data).

In this project, we used GSM module for intemet connectivity.

3.2.8 Android Application

Android is the mobile operating system and it has own operating apps. We developed our

own android apps and also we installed this apps in our mobile anyone can use this apps after

the registration is completed. Users can download the android apps for booking parking slot.

User booking parking slot is implemented through the android apps.

3.3 Circuit Diagram of System

-(L.

t
I

Figure 8: Circuit Diagram of System
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3.3.1Arduino Uno to LCD Monitor

Figure 9: Arduino Uno to LCD Monitor

33.2 Arduino Uno to Seryo Motor

Page I 14



Figure 10: Arduino Uno to Servo Motor

3.3.3 Arduino Uno to TCRT5000 Sensor

Figure I1: Arduino Uno to TCRT5000 Sensor

3.{: S;*stem Design and Development

Page | 15



Figare 12: Block Diagraru of Smart Car Porking System

Description of Block Diagram

12V power supply will be provided on Arduino UNO and then the whole system had

generated by external 12V power supply. Our system had eight sensors such as TCRT5000

sensor and IR sensor. They were connected to the Arduino UNO microcontroller. The

TCRT5000 sensors were detecting ofthe position of the car and gave data which lots were

occupied or not and the laser light or IR sensors were obstacle detecting of the position of cm

before entering and before exiting. Two servo motors were also connected to Arduino LINO.

Servo motor opened or closed the gate when IR sensor detecting the car. A database and an

android application were corulected to this system to store the data and apps will help the

user in identifuing and booking the parking space. The system had also an LCD monitor that

was connected to Arduino LINO which was displayed the empty spaces of parking slots. The

system had a GSM module which was built up online communication.

Page | 16
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4.L Methodolory

A Methodology is a set of methods, rules or ideas and the system of principles for doing

something, for exanrple for teaching or for developing a project rryhere the methods are

arranged in orderly. In other words, Methodology is the systematic or theoretical analysis of

the methods that are applied to a field of project or thesis. Ordinarily, it encompasses

concepts such as paradigm" theoretical model, phases and quantitative or qualitative

techniques.

Figure 13: WorkJlow of the project

4.f.1 Proief,t plnnning

Project plrrning is fte heart of the project life cycle. Project planning is a disciplinary step in

pnoject m*nagwrt which is related to the use of schedules to plan and subsequently report

progress witrin fte project ervironment. It is one of the most essential parts of the systems to

make a project This is fu stage of concrytual proposals vfiere the selection of the project

area is done aad makes a decision uihich project will be constructed.

Project planning requires an indepth rolysis and stnrcturing of the following activities:

o Setting project goals

Page | 18
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r Identifring project deliverables

o Creating project schedules

o Creating supporting plans

In this stage we have planned in which area will be working and which project will be

making. We have observed and selectd of the stategy of the overall poject and what is the

objects of the selwtd project of us. Our project title is *IOT basd automatic parking

management system".

4.1.2 Knowledge and Information Gathering

Aatnering Information describes the process of acquiring knowledge. Gathering Knowledge

md information always alternative point to a problem to be idelrtit/ and help ensure the

relevant options are coasidering Iight of the available facts. In fti" purt, we had searched for

gather information and gather knowledge about otn goal of object of our project. Some of

gathered knowledge is:

o About IoT

o Cloud-based carparking system

o Smart parking system using wireless network

We reviewed some ideas according to our project goal or object and then we have collected

idea for our project. The idea of our project is an automated smart cat parking management

system.

4.13: Design & Development

The design *rxl development process is especially challenging of aproject. The process of the

is to ortline the steps necessary to design and develop any hardware for new

pmdu.t r mafur to existing products. Developnent timelines affect the design, while design

often stts the developent timeline in the first place.

The design is collabm*ive one the hand knplementing includes the specifics of who, what,

where, and how a fogrilm is eMblisH md nm- Whe,n implementation is high quality,

success is more likely.

*
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4.1.4: Hardware and Software Analysis

Any project can be hardware-based or software-based or hardware-software based. The

ultimate success of an embedded system project depends both on its software and hardware.

Requirement analysis encompasses those task that go into determine the needs or conditions

to meet for new product. Requirement analysis is critical to success or failure of a systems or

software project, ln software engineering, it is sometimes referred to loosely by names such

as requirements gathering or requirements capturing. Requirements analysis encompasses

those tasks that go into determining the needs or conditions to meet for a new or altered

product or project, taking account of the possibly conflicting requirements of the various

stakeholders, amlyzing, documenting, validating and managing software or system

requirements.

In this part, we had find out our project based hardware and software requirements and then

analysis the requirements to develop our project.

4.1.5: Testing & Debugging

It can be manual or automated, and it has many different kinds, like unit, integration,

system/acceptance, stress, load" soak testing etc. Debugging is the process of finding and

removing a specific bug from the program. It is always a manual, one-off process, as all bugs

are different. Testing means verifying correct behavior. Testing can be done at all stages of

module development: requirements analysis, interface design, algorithm design,

implementation, and integration with other modules. ln the following, attention will be

directed at implementation testing. Implementation testing is not restricted to execution

testing.

Debugging is a cyclic activity involving execution testing and code correction. The testing

that is done during debugging has a different aim than final module testing. Final module

testing aims to demonstrate correctness, whereas testing during debugging is primarily aimed

at locating elrors.

-1.1.6: Maintenance

-{ardrvare project Maintenance presents the fuIl scope and understanding how the function

.:-":lC operate and be mange in an implementation area. Actions necessary for retaining or

-;-i ::-as a piece of equipment, machine, or system to the specified operable condition to
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achieve its maximum useful life testing includes corrective maintenance and preventive

maintenance.

4.2: Justification of Methodolory

We have divided our whole work with few phases of our project. Using the workflow, we

have completed our project very readily. Because it is a sequential process to solve any

problem to develop any system it should arrange the whole work in the segment so that

accuracy can be provided. We used the workflow in our system, because of it is six stage

attributes and feedback opportunity system the characteristics of our workflow is it can return

to previous steps. If we want to modifr our system at any point according to equipment so we

will do it depends on our requirement. tn this workflow, each phase must be completed

completely before the next steps may begin.
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5.1 : Project Description

At first, we took an arduino Uno ATmega328 microcontoller. Six TCRT5000 sensors were

connected to arduino lJno's six analog pins (A0-A5). And the ground pins of TCRT5000

seffiors were connected to arduino {Jnoos ground pin. Two laser light sensors or IR sensors

were connected to arduino lJno's digtal UO pin no 8 & 9. And the ground pins of L.L

sensons or IR sensnrs were connected to arduino Uno's gromd pin.

No of four digtal UO pins (2-5) of arduino Uno were connested to LCD's four pins (D4-D7).

No of 6 & 7 pins werc connected to LCD's E & RS pins. And the ground pins of LCD's were

connected to arduino lJno's ground pin.

Two servo motors were connected to arduino (Jno's 10 & 11 uo pins. A 7805 voltage

regulator was counected to arduino's vcc and ground pin We used a GSM module that was

connected to arduino's 12 & 13 no pins. This module was used to getting online service.

Ad then the hardware system was ready for given output urhen the arduino Uno was power

qp and the LCD displayed update information

After tha4 we andrcid apps for that user's they have booked the specific pa*iog

sld to pd treir cr by using the ryps.

52: Ilemo photo of fhc proicrf

Aft€r comple*ing &e mettims of all devices (LCD display, IR sensors, TCRT sensors,

seryo motors, GSM module md Voltage regutator) with the aduino Uno ATmega329 we had

bee,ntaken ademo photo by smrtphone.
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Figure 14: Demo photo of the project

5.2.12 Demo photo of our project displaying data

Figure I 5: Demo photo of our project displaying dato

In ilus demo photo we had been shown the output of empty spaces of parking zofie.It will be

anso help to give information to the monitoring person. When any car parked in specific slot

that uas detected by TCRT sensors then the system will inform the monitoring person by

updatrng data and showed on LCD display and on android apps. We had been added that

-nformation into the embedded C programming language into the arduino IDE.
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5.2.2: Demo photo of our project layout
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523: I)emo screenshots of our app
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Figure 17: Dema screenslats of ow apps

53: Result Analysis perting zone

Table 1 : Result Analysis puking zone

, r{?tttlr

Elhanmbnd

Lososr

t
,

?

Name of Tegt

Attributes

Test Case Succes Failed Success Rate Failure Rate

Car 6 5 I 83.33% t6.67%

Bike 20 17 3 85% l5o/o

Bus l5 l3 2 86.67% t3.33%
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53.1: GraphicalYiew 1of Parking 7,one
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5.32: Grrphical Vier 2 of perking zone
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6.1: Conclusion and Limitation

In this report, an IoT based smart car parking management system has been described. From

the proposed system, any drivers cm register and login with his/her appropriate name and

mobile number and then check for space availability to park their car by using our android

apps. If space is available there, he/she will be allowed to go inside the parking zone. A user

can login and check for free space ftom anywhere rryhich is the marn objective of our

proposed car parking system by using IoT. By using IoT, we can access infonnation using

intemet. Now-a-days almost every person having a smart mobile phone uses internet. Hence,

smart car parking system provides facility to book slot forparking and it provides facility for

user to pay fee online. The system is used for minimizing manpower as well as fuel. In future

simulating of this system, there are several improvements can be made in order to upgrade

the fuctures such as increasing the efficiency of the system. The parking accuracy of the

system and improvement based on the feedback and users interaction. The proposed system

can be further enhanced to the service accordingly.
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