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Abstract 

Security is one of the major need of any human being, we have focused our project for security 

of cars in parking area. Our project is related to the concept of biometric security system for car 

parking. As the finger prints for each individual are specific hence there are minimum chances of 

security compromise. This system also enables the user to keep attendance record of each 

individual parking the car. This system also display the information of the individual using 

parking area which is displayed on the monitor. We have developed the system by using 

fingerprint sensor, Arduino UNO and RTC module. Programming for Arduino is done by use of 

software called Arduino IDE. The program establishes connection between the Arduino and base 

system. 

7 



CHAPTERl 

Introduction 

1.1 Introduction 

Security is one of the major need of any person. Everyone demands security for their life and 

their belongings. Car security in Pakistan is important as there are so many cars get stolen every 

day. For many organizations there is no proper place to park the cars. People have to park their 

cars on road sides or any place available to them. They are unsure whether the parked car will be 

there or not when they will get back. To meet the transportation needs the number of cars is 

increasing day by day but no measurements have been taken to provide proper and secure 

parking area. 

1.2 Problem Statement 

For secure and reserve parking area for every organization, a proper security system should be 

installed there. There are many types of electronic security systems by which we can make the 

parking secure. Following are some of the popular parking systems: 

• 
• 
• 
• 

RFID (Radio Frequency ID) 
Biometric System 
A VR Microcontroller 
Retina Detection 

By using one of these systems, parking can be made easy and safe. We focused on biometric 

parking for security. Biometric parking would be very helpful for the parking of cars. It will be 

secure and efficient for users, as fingerprints are specific for each individual with minimum 

chances of security compromise. 

1.3 Motivation 

This type of parking provides safe and secure parking. User just need one time registration to get 

benefit from this facility. If he/she get registered then they can use parking easily. User just 

require to place hislher finger on the fingerprint sensor and the gates will open, in this way 

8 



coming in and getting out of parking area will be easier and safe. Apart from facility of biometric 

parking it can also serve the purpose of record keeping as it will provide the record of every 

person' s identification and timing of entering and leaving the duty/job place. 

1.4 Biometric Parking -The New Trend 

With the passage of time, new technology is replacing the old technology and bringing 

betterment and advancement in human life-style. Everything is becoming smart and easy in use 

for routine life. Similarly, the use of biometric parking in daily life is bringing ease and 

efficiency. Introduction of biometric parking system can reduce the need of manpower handling 

parking affairs as this smart technology requires no guard. Lifestyle nowadays is heavily inclined 

to automation, where people like convenience, safety, time conservation and advancement at 

same time. 

1.5 Importance 

This biometric parking system not only serve the basic purpose of security and record keeping 

but is also helpful in keeping real-time attendance record which is specifically helpful for 

supervisors and managers. This application provide convenience to all the users including 

employees, customers, guests, visitors and administration etc. 

1.5.1 Operational Efficiency 

To bring functional and operational efficiency the system should be managed efficiently. This 

biometric parking system should be in proper working condition and should be checked 

periodically. 

1.5.2 Fingerprint Sensor Access 

Fingerprint sensor should properly work. It should detect and respond the registered ID's and 

allow them immediate entry. 

1.5.3 Efficient Management 

The data of all users is stored in computer and is managed by a single efficient program store to 

the system that makes the efficient parking. The system stores the data of all registered members 
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of the organization. There is reserved parking point for each person, so that person can enter 

anytime. 

1.6 Aims & Objectives 

The aim of the project is to design a prototype for maintaining the parking of any organization. 

The number of people may be increased anytime. The system is able to keep whole data correctly 

which is stored in the form of registered ID's. 

The main objectives of the biometric parking system are 

• Maintain the parking and ensuring easy and fast entry. 

• Providing car security. 

• Maintain the data of employees like identification and attendance. 

1.6.1 Maintaining the Parking 

To maintain the parking means that there is one reserved parking slot for each employ registered 

in the biometric parking system. This ensure that every registered person can get the parking at 

any time without any hassle. 

1.6.2 Managing the Data of All Employees 

As the user places his/her finger on the fingerprint sensor, the system records the time and 

identify the individual by using serial monitor which has record of all registered users. This serve 

the purpose of record keeping and is helpful in keeping real-time attendance record which is 

specifically supportive to supervisors and managers. 

1. 7 Thesis Plan 

This report contains a comprehensive study of the undergoing project discussing each and every 

step till completion. Chapter 2 presents an overview of the introduced system and an insight, how 

our project is divided into various phases. It also describes how every stage is integrated with 

next stage to give a working of the system. Implementation of the system based on infonnation 
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overviewed is present in chapter 3. Working principle of the project is explained in chapter 4. 

Chapter 5 presents the conclusion of our work and suggestions for the future work. 
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CHAPTER 2 

System Overview 

2.1 Overview 

The biometric parking system is mainly divided into two parts, one is the entrance to the gate by 

biometric scanning and providing security while the other is to maintain record of the registered 

user with this system. 

Ds 
Buzz r 

Fig 2. 1 Block Diagram of Basic Components of the Project 

2.2 Biometric Parking System 

Biometric parking system have ability to convert the normal manual guard based parking to the 

secure and technology based smart parking in which no man power is wasted. This system has 

evolved the conventional parking issue into the electronic based parking. 
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2.3 Required Components 

• Arduino 

• Finger print module 

• Push Button - 4 (not required if LCD keypad shield is used) 

• LED 's 

• Connecting wires 

• Buzzer 

• 16x2 LCD 

• Bread Board 

• RTC Module 

2.4 Arduino (UNO) 

Arduino UNO is an A Tmega328P (data sheet) based micro controller card. It has 14 digital 

input/output pins (6 pins can be utilized as PWM output) .There are 6 analog input pins, 16 

MHz quartz precious stone, one USB association or connection, one power input, one ICSP 

header and one reset button. It contains everything expected to help the microcontroller. 

2.4.1 Pins Configuration 

It has 14 digital input/output pins that can be utilized as input or output pins in Arduino 

programming by pinMode 0, digitalRead 0 and digitalWrite 0 functions. Each pin works at 5V 

and can give or take up to 40mA of current and has an inside force obstruction of 20-50 kilo 

ohms. Aside from these 14 pins, few pins have particular capacities as recorded underneath. 
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Fig 2. 2 Pins Configuration of Arduino UNO 

Serial Pins 0 (Rx) and 1 (Tx): Rx and Tx pins are utilized to receive and transmit TTL serial 

information. 

External interference Pins 2 and 3: These pins are used to trigger a cut at a low value, a 

rising or falling edge, or an adjustment in value. 
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Analog Pin 4 (SDA) and Pin 5 (SCA): are additionally utilized for TWI correspondence 

utilizing Wire library 

• 

• 

• 

PWM Pins 3, 5, 6, 9, and 11: These pins give 8-bit PWM yield utilizing the analogWrite 

o work. 

SPI Pins 10 (SS), 11 (MaS I), 12 (MIS 0) and 13 (SCK): These pins are utilized for SPI 

correspondence. 

Built-in Drove Pin 13: Pin 13 high. If the Drove is lit and pin 13 is low, it is associated 

with an inside driven on the off chance that it is shut. 

Arduino (UNO) has some different pins which are as following: 

• 

• 

• 

• 

• 

• 

• 

AREF: This pin give reference voltage to simple contributions with analogReferenceO 

work. 

Reset Pin: Resets the microcontroller when pin is low. 

The operating voltage of Arduino is 5v input voltage recommended is 7-12 volts and the 

input voltage limits are 6-20 volts. 

Flash memory is 32 KB of which 0.5 KB used by boot loader. 

SRAM is of2 KB (ATmega 328) 

Clock speed is 16 MHz. 

EEPROM is of 1 KB. 

2.4.2 Programming of Arduino UNO 

Arduino UNO is programmed by its Arduino software (Arduino IDE). Arduino software is a kind 

of compiler which helps to write the code. This software can also burn the code in the Arduino 

microcontroller. Coding language is C and C++ through which we can call different functions in 

Arduino. This software is used to program all kind of Arduino's. 
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2.5 LCD 

LCD stands for Liquid Crystal Display. 

2.5.1 LCD with Keypad Shield 

Arduino LCD Keypad shield allows users to change from the menu, to make selections etc. This 

keypad shield is made to provide user friendly interface. A 1602 white character contains a blue 

lit up LCD. This LCD keypad shield consists of 5 keys left, right, up, down and select. The 

keypad shield interface stores digital VO pins by only using single ADC channel. The key value 

is checked with a 5-step voltage divider. 

In this LCD keypad shield the connections are made by the designer where, the pin 9 is fixed for 

enable and the digital pins 4,5,6,7 are fixed for data lines. 

Fig 2. 3 LCD with Keypad Shield 

The push buttons are connected to analog pin which is AO, and these buttons are connected with 

the series of resistors. 
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2.5.2 LCD without Keypad 

When LCD without keypad shield is used one has to connect all LCD pin with appropriate 

Arduino. 

Fig 2. 4 LCD withOutKeypad Shield 

Besides the keypad shied LCD without keypad LCD can also be used. For this we have to use 4 

push buttons for enrolling, deleting, selecting, up and down. Push Button is shown in figure 

below: 

Fig 2. 5 Push Button 

2.6 Fingerprint Module 

High quality fingerprint sensors/scanners are used in cell phones, in banks ATM and many other 

technological advancements. These biometric sensors are utilized for specificity and security. 

Due to technology improvement the fingerprint sensors work quickly and are more precise in the 
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identifications. In VIew of all that, now we will find how the most recent fingerprint 

sensor/scanners work and know its features. 

Optical biometric fingerprint devices use advanced features and are installed in an organization 

for multiple purpose. For example, control room, security store box, auto entrance locks etc. 

In this project we are using fours wires of this fingerprint module white, green, red and black. 

1. Green wire is used for the transmission from the sensor to Arduino. 

2. White wire is used to receive signal from the Arduino to the sensor. 

3. Black wire work is used as ground wire. 

4. Red wire provide power to the sensor which is vee (5V). 
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Fig 2. 6 Fingerprint Sensor with Front Image 

Fig 2.7 Fingerprint Sensor with Back Image 

19 



• Integrated image collecting and algorithm chip together, All-in-one 

• Fingerprint reader can conduct secondmy development, can be embedded into a variety of 

end products 

• Low power consumption, low cost, small size, excellent performance 

• Professional optical technology, precise module manufacturing techniques 

• Good image processing capabilities, can successfully caphu·e image up to resolution 500 

dpi 

Features 

Specifications 

• Fingerprint sensor type: Optical 

• Sensor Life: 100 million times 

• Static indicators: 15KVBacklight: bright green 

• Interface: USB 1. 1IUART(TTL logical level) 

• RS232 communication baud rate: 4800BPS~ 115200BPS changeable 

• Dimension: 55*32*21.5mm 

• Image Capture Surface 15-18(mm) 

• Verification Speed: 0.3 sec 

• Scanning Speed: 0.5 sec 

• Character file size: 256 bytes 

• Template size: 512 bytes 

• Storage capacity: 250 

• Security level: 5 (l,2,3 ,4,5(highest)) 

• False Acceptance Rate (FAR) :0.0001 % 
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• False Rejection Rate (FRR): 0.1 % 

• Resolution 500 DPI 

• Voltage :3.6-6.0 VDC 

• Working current: Typical 90 rnA, Peak 150mA 

• Matching Method: 1: N 

• Operating Environment Temperature: -20 to 45° centigrade 

2.6.1 Working of Fingerprint Scanner 

Generally there are two types of scanners which are used, one is optical scanner and second is 

capacitance scanner. In optical scanner images are scanned by use of light while in capacitance 

scanner electrical current is used to display image. 

2.6.1.1 Optical Scanner 

For this project we used optical scanner and our discussion here is only for optical scanner. The 

following image show the working of the fingerprint sensor 
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When a light from any light source falls on glass prism of the fingerprint module it is then totally 

reflected and hit the sensor directly because of the total internal reflection. When nobody places 

the finger on the fingerprint sensor there is no output. No output means that we do not have any 

image of finger which can be stored in the memory of fingerprint sensor. When the finger is 

placed on the glass prism the ridges in your finger block the reflection of the light and some of 

the light rays are blocked due to the ridges and some of the light rays are reflected because of the 

valleys of the finger, by this method both reflected and non-reflected rays form the image and 

that image can be stored in the fingerprint sensor memory. 
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Figure 2.9 shows valleys and ridges of the finger and these altogether give grating to the skin. 

Fig 2. 9 Valleys and Ridges of the Finger 

There are vanous characteristics of fingerprint and these characteristics are also useful for 

method of identification. Following diagram shows some other characteristics of fingerprint: 

::ore 

oiturca ·00 

'I-~L...;!:rt~~~- ridge ending 
f~~~~~~-- s nd 

della 

poro 

Fig 2.10 Characteristics of Fingerprint 
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Fingerprint scanner has two main functions, first it needs to capture an image of your finger, and 

then it needs to detennine whether the pattern of ridges and valleys in this image matches the 

pattern of ridges and valleys in pre-scanned images. 

The principle associated to the optical scanner is the Charge Coupled Device (CCD),the basic 

component of an optical scanner is a charge coupled device (CCD), digital cameras and 

camcorders also use CCD light teclmique. A CCD is simply a ray of light sensitive diodes which 

are called photo sites A CCD creates an electrical signal in reaction to light photons. Each 

photo site keeps a pixel i.e. a small dot to show the light that hits that area. Together the dim and 

bright pixels fonn an image ofthe scanned scene (a finger, for example). Typically, an analog-to

digital converter in the scanner system processes the analog electrical signal to generate a digital 

representation of this image. 

The scanning process starts when a finger is placed on a glass plate, and then a CCD camera 

takes a picture. The scanner has its own light source, typically an array of light-emitting diodes, 

to illuminate the ridges of the finger. The CCD system actually generates an inverted image of 

the finger with darker areas representing more reflected light (the ridges of the finger) and lighter 

areas representing less reflected light (the valleys between the ridges). 

Before comparing the image to stored data, the scanner processor makes sure the CCD has 

captured a clear image. It checks the average pixel darkness or the overall values in a small 

sample and rejects the scan if the overall image is too dark or too light. If the image is rejected, 

the scanner adjusts the exposure time to let in more or less light, and then tries the scan again. 

If the darkness level is adequate, the scanner system goes on to check the image definition (how 

sharp the fingerprint scan is). The processor looks at several straight lines moving horizontally 

and vertically across the image. If the fingerprint image has good definition, a line running 

perpendicular to the ridges is developed with alternating sections of very dark pixels and very 

light pixels. 

If the processor finds that the image is crisp and properly exposed, it proceeds to comparing the 

captured fingerprint with fingerprints stored in file. 

24 



Fig 2.11 Working of Fingerprint Sensor 

Every fingerprint is marked with some point or some line, these points or lines are stored in the 

form of binary data, as shown below: 

• • 
0 -.... 
• 

t • 

• 
• 
'-
~ 

1011010100100110 
1101101101011010 
10010011011011 01 
1010110101001001 

~ 1011011011010110 
1010010011011011 
0110101101010010 
0110110110110101 

Fig 2. 12 Fingerprint is Marked with Some point or Some line, these are Stored in the Form 

of Binary Data. 
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The individuality and specificity of each fingerprint is because of the DNA of human genome in 

every individual. Due to unique fingerplint of every individual in the world there is no possibility 

that fingerplint will match with other person .So by captuling these we can keep the track of 

every single person. 

Advantages of Biometric system 

1. Physical proof of registered individual is confirmed. 

2. No fake activity is possible like any sort of identity cards. 

3. A password of someone can be figured but it is impossible to find out a fingerprint. 

4. One may lose his identity card but cannot lose his fingerprint. A similar is the situation of a 

password, someone may lose his password. 

Disadvantages of Biometric system 

1. An optical scanner can be tlicked by demonstrating a picture of a finger plint as opposed to a 

genuine finger. Capacitance scanners may likewise be tlicked by swapping a form of a finger by 

and in addition edges and valleys. On the off chance that it's some genuine business, a bandit 

may moreover remove the individual 's finger and swap it on the scanner. 

2. On the off chance that you have lost your identity card you'll have the new one for little money. 

In extreme case one may have shaped or molded a same finger plint as yours, there's no real way 

to replace it. 

2.7 RTC Module 

RTC stands for Real Time Clock. The first question that alise here is why we really need to have 

a separate RTC for our Arduino project as the Arduino itself has built-in timekeeper. Well the 

purpose is that the RTC module runs on battery and may keep track of the time when the 

micro controller is disconnected or reprogrammed. 

A real time clock is essentially a bit like a watch, it runs on battery and keeps time for you even 

once there's a power outage. Using an RTC, we can keep track of long timelines, unless you 

reprogram your microcontroller or discOlmect it from USB or an influence plug. 

Most microcontrollers, as well as the Arduino, have a intlinsically(built in) timekeeper referred 

to as millisO and there are also timers which are designed to keep track of time longer than millis 
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like minutes, hours and days. Therefore why would we wish to own a separate RTC chip? Well, 

the most important reason is that millisO only keeps track of time since the Arduino was last 

battery powered, meaning that once the facility is turned on, the millisecond timer is about back 

to zero. The Arduino does not understand that it's 'Tuesday' or 'March 8th', all it will tell is 'It's 

been fourteen, 000 milliseconds since I used to be last turned on'. 

What if we need to set the time on the Arduino? We must have to program within the date and 

time and we'll have it count from the time when it was on. However if it lost power, we'd have to 

be compelled to reset the time. Very similar to low cost alann clocks. 

While this type of basic activity is suitable for a few out comes, like data-loggers, clocks, etc. 

The R TC chip may be a specialized chip that simply keeps track of our time. It will count leap

years and is aware of days, weeks and month, however it does not beware of daylight savings 

time (because it changes from place to place). 

Fig 2. 13 RTC Module 
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Specifications 

• Supply 5V DC 

• Completely Manages All Timekeeping Functions 

• Real-Time Clock Counts Seconds, Minutes, Hours, Date of the Month, Month, Day of th 

vVeek, and Year with Leap-Year Compensation Valid Up to 2100 

• 56-Byte, Battery-Backed, General-Purpose RAM with Unlimited Writes 

• Programmable Square-Wave Output Signal 

• Simple Serial Port Interfaces to Most Microcontrollers 

• I2C Serial Interface 

• Low Power Operation Extends BattelY Backup Run Time 

• Consumes Less than 500nA in Battery-Backup Mode with Oscillator Running 

• Automatic Power-Fail Detect and Switch Circuitry 

2.8 Buzzer 

Buzzer is used to alert the user that he/she can pass the gate. 

Specifications 

2OO.0V- 2SO.0VOC 

max.30mA 

mln80dB 

3.500 ! 200 Hz 

-20'1: 10 -60 
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Fig 2. 14 Buzzer 

CHAPTER 3 

Implementation 

3.1. Implementation 

Implementation knowledge with results of respective executions and the software design of the 

system along with the hardware components with their specifications are mentioned here. Also 

the entire hardware assembly is arranged and developed for its connection with the software. 

3.1.1 Necessary steps to implement the project: 

1. Connect Arduino with the USB port: 

We select the board which is been used in our project from the given menu. 

G newl I Arduino 1.8.5 

FiJe Edit Help 

AutoFormat 

Archive Sketch 

FIX Encoding & ReJoad 

Seria l Monitor Ctrl ... $hift.M 

Setial Plott~r Ctrt-Shift-l 
ibary for LCD 

finclude<EEPR, 
.include< L1QU1 
L.iquJ.dCrfsta 
.include <50f

l 

:~!:~:~:s~~~, 
It ion of LCD 

WiFil01 Firmware Updater 

Board: .... rdUino Genu-no uno.-----<=1~~ •. 5 c.9 ~_.!!!9.~r:J2:-~n~e!lso~.r,~~-~ 

Port 

Get Board Info. 

Programmer. "AVR:SP mid'" 

Burn Bootloadet 

. include "RT<=; 
RTC_DS1307 r 

finclude "Adi 
Uinta_C Id; 

Adatruic_f1.nq 
'detine enrolJ 
tde-tlne de l lS 
'detine: u p 1 6 
' de tine down 17 
'detine match 12 
, det1ne indflnoer 11 
' de tine bu::z.er 13 

rr.!JiOni.ng v.~ii.e 

II as1qning value t; 

II asiqn1ng value t;O 

'define r ecorda " II S tor 5 u.ser 
ine use:rl. user2. u!ler3, user4, userS; 
Oa teT.iAe now; 
void set;up O 
( 

de:laY (1 000) ; 
lcd .be91n (l6.2) : 
Serial-begin ( 9600) ; 
pln."1:ode (en.roll, IUPUT_PULLUP); 

plnMode (up , IUFUT_PULLUP); 
plnJo'.ode: (down. IHPUT_POLLUP ) : 

II iui 
II de! I 

II det1noing 
II st:art:1nq 

/1 detinlnq t:h 
// d e:!lnlnq 

II detinlnQ t:h 

[ - -or. _- -- - ~-~4 ~::=~:~ .. ~:.'" _-:~~ ~-:==.~ = p ~ e ~ ~ D " • Q 

~a~s Manag~r ••• 

ArdUlno A\tR SC41ds: 

Arduino Vun 

Atdulno/G~ul-no Uno 

Arduino Dut!milanove or Di~dmlla 

A rduino Nano 

Ardujno/G~nuino Mega or M~ga 2.560 

Arduino Mega ADK 

Arduino leonardo 

A rduino l eonardo Eil-I 

Arduino/ Genuino Micro 

Arduino Esplera 

Arduine Mini 

Arduino Ethecn~t 

Ardujno f io 

Arduino BT 

lilyPad Arduino USB 

lilyPad Arduino 

Arduino Pro or Pro Mini 

Arduino NG or older 

A uino Robot Contro.l 

A rduino Robot M otor 

Arduino Gemm. 

Ada(ruit Circuit Play gro-und 

" 
----- -~- - .---~ 

- .~ 
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Fig 3. 1 Selecting the Board 

This is important to connect our system with the computer. 

2. Run Empty Code: 

An empty code is bumed in Arduino IDE which bypasses boot loader in UNO. 

G sketch_aug16a I Arduino 1.8.5 

File Edit Sketch Tools Help 

II put your setup code here, to run once: 

void loop () 
II put your main code here, to run repeatedly: 

o 

Fig 3. 2 Running the Empty Code to Check the Board 

x 
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The empty code is executed whether to check Arduino is working or not. After this code is 

uploaded on Arduino to make it ready to work. 

3. Verify if Arduino is Working or not by Applying Blink Test: 

Before anything else, we have to make sure that device is working properly. In order to check it, 

following steps are performed: 

Plug the board into the USB port of computer and check either green light power LED 

illuminates or not. If it does not light up, it means that board is not receiving power. It is 

important to check the USB port connection. 

An orange or red LED near the center of the board "PIN 13 LED" should flash on and off 

when the board is powered up. The flashing LED is being controlled by the blink code 

running in the software. 

How it works? 

Enter the 'blink' code in Arduino IDE and then verify the code to see any errors then load 

it. If loading is done successfully, LED 13 must be lit up showing Arduino is now in 

working state. 

I Ardui .... o 

.='"'~"-_""'''''''''. To~!~ ... H __ lp 
Ctrt_N 

Op«n~_. Cb1_0 

cae-. Cit ...... ..,., 

s..v. C.o1 ... S 

s...- As-.. Ctrt ... Shr.t- s 

P.v- Sd. ... p Ct.rI_ Shift_P 

pnft'l. Ct..t ... P 

Quje Ctrt ... Q .. _-------_ .. _-----

04.Co....-u-n ....... i<.tion 

05.Control 

oo..S«n$Or-. 

a7. 0ispa..y --..... 
"".usa 
lo...st.-rt.erlC"rC_e-ic;1Gt 

l"1..Arclu'nols.p 

&.,,"ples 'or _"y b_rd 

~ruit Clrcuit. P layground ,. 

Bridge ,. 
bpi __ 

Ethernet. 

F I .. ............". 

L iquictCrys-t.1 

Fig 3. 3 Uploading the Example Code to Check the Working 
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Code for Blink: 

~ Blink I Arduino 1.8.6 Hourly Build 2018/05/2809:33 D 

File Edit Sketch Tools Help 

che correct LED pin independent of which board is used. 
I~ you want to ~~o,~ what pin the on-board LEO is connected to on you~ Arduino 
model . check the Technical. Specs of ~ .. our board at:1 

hktp : //www.arduino . cc/en/Tutorial/Blink 
I 

/1 the setup function runs once when you press reset or power the board 
void setup () { 

// initial.ize digital. pin LED_BUILTIN as an output. 
pin.~ode ( LED_BUILTIN . OUTPUT ); 

// the l.oop function runs over and over again forever 
void l.oop () { 

digitaHlrite (LED_BUILTIN, lUGE ) ; /I turn the LED on (HIGH is the vol.tage l.evel.) 
del.ay (1000) ; // wait for a second 
digitalWrite (LE~_BUILTIN . LOW ) ; // turn the LED off by making the voltage LOW 

delay (1000) ; /I wait for a second 

Fi~ 3. 4 Code for Blinkin~ for LED 

4. Disconnect Arduino from Computer 

x 

It is impOliant to disconnect Arduino from computer before making any further connection of the 

required components with the Arduino. 

5. The Connections of Fingerprint Sensor with Arduino 

The Green wire of fingerprint sensor is connected with the digital pin 2 of Arduino, white wire of 

fingerprint sensor is connected with the digital pin 3, red wire of fingerprint sensor is connected 

with the 5V of Arduino and black wire of fingerprint sensor is connected with the ground of 
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Arduino. The connection IS complete and now we check the fingerprint sensor working by 

uploading the enroll code which is used in this project. 

For tIlls we use the library which support the fingerprint sensor which IS 

"Adafruit_Fingerprint.h". 

• Check the enroll code: 

Open ... Ctrt .. o 
Open Recent 

Sketchbook 

ExamplO!S 

Close Orl. 

Save Ctrl .. S 

Save As ... Ctrl.Shift·S 

Page Setup Ctrl~ Shift. P 

Print Ctrl.p 

PreferencO!S Ctrl+Comma 

Quit Ctrl ... Q 
~~.:r-ICtT...rr.. :1Zr'f I 

Adafruit_Fingerprint finge 

uintS_t id; 

void setup () 
( 

Serial.Oegin (9600) ; 
while ( !Serial); II For 
delay (lOO) ; J 
Serial .println ("\n\nAda. 

II set the data rate !o~ 

~ ~n~:~~::i~:~:~:: ~ _ ._J 

A 
Built-in Examples 

01 .Basics 

O .. Digital 

03.Analog 

04.Communication 

05.Control 

06.Sensors 

07.Displ~ 

08.Strings 

09.US 

10.starterKitBasicKit 

11 rduinolSP 

Examples for any board 

Adafruit Circuit P I~ground 

ds3231 -master 

Esplora 

£therne 

Firmata 

GSM 

LCDKeypad 

LiquidCrystal 

'0 is green wire, 'I is white 

oftware serial ... 

blank 

changepassword 

delete 

emptyDatabase 

enroll 

fingerprint 

Leo.passthru 

Fig 3. 5 Uploading the Code for Enrolling the Fingerprint on the Sensor 
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• Check the deleting code: 

enroll I Arduino 1.8.6 Hourly Build 2018/05/2809;33 

Tools Help 

New Ctrl+N 

Open ... C 1+0 

Open Recen 

Sketchbook 

Examples 

Close Ctrl+W 

Sae Ctrl+S 

Save As ... Ctrl+Shift+S 

Page Setup Ctrl+ Shift+ P 

Print Ctrl+P 

Preferences Ctrl+Comma 

Quit Ctrl+Q 
0)0' e w u « ........ x..... ,,","""'rTl..-.r1C&7i 

Adafruit_Fingerprint fi 

vOld setup () 

I 
Serial.begin(S600); 
while ( !Serial); II 
delay (l00) ; 
Serial .println (" \n\nAda 

II set the data rate 
finger. begin (57600); 

t. 
Built-in Examples 

01.Basics 

02.Digital 

03.Analog 

04.Communication 

05.Control 

06'sensors 

07.Display 

OS.Strings 

09.USB 

10.StarterKit_BasicKit 

11.ArduinolSP 

Examples fer any board 

Adafruit Circuit Playground 

:'dafru' Fingerpnnt Sensor librarJ 

Bridge 

ds3231-master 

£splora 

Ethernet 

Firmata 

GS 

lCDKeypad 

liquidCrystal 

Robot Control 

> se! to is green wire , jl is white 
> 

> 

> 
~oftware serial ... 

> 

> 

> 

> 

> 
> ); 

> 

blank 

changepassword 

dele e 

emptyDatabase 

enroll 

fing erprint 

leo_passthru 

Fig 3. 6 Uploading the Code for Deleting the Fingerprint on the Sensor 
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• Check code for fingerprint matching: 

enroll I Arduino 1.8.6 Hourly Build 2018/05/ 2809:33 

Edit Sketch Tools Help 

----1~----------------------------------------------------------_1 New Ctrt+N 

Open ... Ctrl+O 

Open Recent 

Sketchbook 

Examples 

Close Ctrl+ 

Sa e Ctrl+S 

Sa eAs ... Ctrl+ Shift+ S 

Page Setup Ctrl+ Shift+ P 

Print Ctrl+P 

Preferences Ctri+Comma 

Qui Ctrl+Q 

Adafruit_Fingerprint 

void setup () 
( 

Serial .begin (9600); 
while ( !Serial ) ; II 
delay (lOO) ; 

II set t he data rate 
finger. begin (57600) ; 

:~ I Z ,J. __ ... _ .. ___ _ ,; .1: . .. 1"\ _ _ _ . _ 

> ~--------------------------------------------------------------~ 
D. 

Built-in Examples 

01 .Basics 

02.Digital 

03.Analog 

04.Communication 

05.Control 

06.Sensors 

07.Display 

OS.Strings 

09.USB 

10.StarterKit_BasicK'rt 

11.ArduinolSP 

Examples for any board 

Adafruit Circuit Playground 

:'dafru Fingerprin Sensor libral)' 

Bridge 

ds3231-master 

Esplora 

Ethernet 

Firmata 

GSM 

LCDKeypad 

LiquidCrystal 

Robot Control 

> se! to is green wire , #1 i s whi te 
> 

> 

> oft l.are serial ... 
> 

> 

> 
> 
> 
> ,) ; 

---- ------------, 
blank 

changepassword 

delete 

emptyDatabase 

enroll 

fingerprint 

Leo_passthru 

show_fingerprint_templates 

Fig 3. 7 Uploading the Code for M atching the Fingerprint on the Sensor 
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6. The Connections of LCD with Arduino 

In this there are two connections for LCD. One is for LCD without keypad shield and the other is 

with keypad shield. 

LCD without keypad shield 

For this we just have to change the pin for Arduino like 

Code 

11 , 10, 9,8 pins of Arduino are connected to D4, D5, D6, D7 pins of the LCD. 

13 Pin of Arduino is connected to pin RS of the LCD. 

12 Pin of Arduino is connected to pin enable ofthe LCD. 

#include<LiquidCrystal.h> II including library for LCD 

LiquidCrystallcd(8,9,7,6,5,4); I I pin configuration of LCD 

LCD with keypad shield 

For this we just have to change the pin for Arduino like 

Pins 4,5,6,7 of Arduino has to be connected with the D4, D5, D6, and D7 of the LCD. 

Pin 8 of Arduino has to connect with the pin RS of the LCD. 

Pin 9 of Arduino has to connect with the pin enable of the LCD. 

Pin 10 of Arduino has to connect with the backlight ofthe LCD. 

7. The connections of RTC with Arduino 

RTC stands for real time clock it stores the time and date of the project. 
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Connections 

Pin A5 of Arduino is associated (connected) with SCL pin of the RTC module. 

Pin A4 of Arduino is associated (connected) with SCA pin of the RTC module. 

Pin ground of Arduino is associated (connected) with ground pin of the RTC module. 

Pin 5V of Arduino is to associated (connected) with the VCC pin of the RTC module. 

Code: 
After it, in loop function, we have read RTC time and displayed it on LCD 

void 100pO 

{ now = rtc.nowO; 

lcd.setCursor(O,O); II cursor on 1 st Colum and 1st row 

Icd.print("Time:"); II Display time on LCD 

Icd.print(now.hourO, DEC); II Set hour on RTC 

lcd.print(' :') ; II display hour on LCD 

lcd.print(now.minuteO, DEC); II Set minute on RTC 

lcd.print(':') ; II Display minute on LCD 

Icd.print(now.secondO, DEC); II Set second on RTC 

lcd.print(" "); II Display second on LCD 

Icd.setCursor(O,l); II cursor on 1 st Colum and 2nd row 

Icd.print("Date: "); II Display Date on LCD 

Icd.print(now.dayO, DEC); II Set date on RTC 

Icd.print('/') ; II Display Day on LCD 

Icd.print(now.monthO, DEC); II Set month on RTC 
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Icd.printC/') ; 

lcd.print(now.yearO, DEC); 

lcd.print(" "); 

delay(1000); 

// Display month on LCD 

// Set year on RTC 

/ / Display year on LCD 

// wait for a second 

8. The Connections of Buzzer with Arduino 

Pin 12 of Arduino is connected to pin positive of the 

buzzer. • 

the buzzer. 

Pin ground of Arduino is connected to ground of 

After it, we have to write code for downloading attendance data. 

void setupO 

{ 

delay(1000); 

lcd.begin(16,2); 

Serial.begin(9600); 

pinMode( enroll, INPUT _PULLUP); 

pinMode(up, INPUT _PULL UP); 

pinMode(down, INPUT_PULLUP); 

pinMode( dele, INPUT _PULLUP); 

pinMode(match, INPUT _ PULLUP); 

pinMode(buzzer, OUTPUT); 

pinMode(finger, OUTPUT); 

digitaIWrite(buzzer, LOW); 

if( digitalRead( enroll) == 0) 

{ 

// initializing the column and rows 

/ / starting the serial monitor 

// selecting the pin mode as input 

// selecting the pin mode as input 

/ / selecting the pin mode as input 

/ / selecting the pin mode as input 

// selecting the pin mode as input 

// selecting the pin mode as output 

/ / selecting the pin mode as output 

//initializing the buzzer as low 
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digitaIWrite(buzzer, HIGH); I I Turing on the buzzer 

delay(500); II wait for half second 

digitaIWrite(buzzer, LOW); II Turing off the buzzer 

Icd.c1earO ; I I clearing the LCD 

Icd.print("Please wait"); 

lcd.setCursor(O,l ); II cursor on 151 Colum and 2nd row 

lcd.print("Downloding Data"); 

Code for clearing attendance data from EEPROM. 

if( digitalRead( dele) == 0) 

{ 

lcd.c1earO; 

lcd.print("Please Wait"); 

lcd.setCursor(O, 1); 

1 d . ("R . ") c .pnnt esetmg.... . ; 

for(int i=1000;i<1005;i++) II count from 1 to 4 

EEPROM. write(i,O); II storing in EEPROM 

for(int i=0;i<841 ;i++) 

EEPROM.write(i,Oxff); 

lcd.c1earO; 

1cd.print("System Reset"); 

delay(1000); 

Waiting for the finger print to take input and compare captured image ID with stored IDs. If a match 
occurs then proceed with next step. Check enroll delete keys as well 

int result=getFingerprintIDezO; 
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} 

if(result>O) 

{ 

digitalWrite(indFinger, LOW); 

digitalWrite(buzzer, HIGH); 

delay(100); 

digitalWrite(buzzer, LOW); 

lcd.c1earO; 

1cd.print("ID:"); 

1cd.print(result); 

lcd.setCursor(O, 1); 

1cd.print("Please Wait.. .. "); 

delay(lOOO); 

attendance( resul t); 

lcd.c1earO; 

1cd.print("Welcome "); 

lcd.setCursor(O, 1); 

lcd.print("You May Pass "); 

delay(1000); 

digitalWrite(indFinger, HIGH); 

return; 

Storing attendance time and date in the allotted slot of EEPROM 

void attendance(int id) 

{ 
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CHAPTER 4 

Working 

The working of biometric parking system is quite simple. Firstly, the fingerprints of new user is 

registered with the help of push buttons. For this purpose, user needs to press ENROLL key and 

then command appears on LCD to enter ID for the fingerprint, then fingerprints are saved in data 

memory by ID name. 

For registration user needs to enter ID by using up/down keys afterwards a message on LCD is 

displayed in which user is asked to remove finger and place it again on fingerprint unit. The unit 

takes an image again and change it into templates and store it in finger print memory unit by ID 

of user. Now, the user is registered and can enter attendance by only placing it on fingerprint 

unit. By this small procedure all the users are registered in the system. 

After registration user just needs to enter ID by using up/down keys . User needs to select ID, 

then press OK key (DEL key). Now a new message appears on LCD to place finger on the 

fingerprint module, then the unit takes image of the finger. 

If the user wishes to remove or delete any of the stored ID or fingerprint, it is done by pressing 

DELETE key. For deleting the ID, the system asks the user to select the ID to be deleted and 

then press OK key (DEL key). Now message on LCD shows that fingerprint has been deleted 

effectively. 

Here we have included an LED which demonstrates that fingerprint module is prepared to take a 

picture of the finger. A buzzer is additionally utilized for audio signal. Arduino is the 

fundamental part of this system, its function is to control the entire system 

Along with the fingerprint unit, RTC module is utilized for date and time which is running 

continuously. Whenever a registered user places hislher finger on fingerprint sensor then 

Arduino records exact time and date of arrival of user and stores it in its EEPROM (memory). 
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Downloading Data 

Here we have made 4 user space in this project for 30 days. When reset and emoll buttons are 

pressed simultaneously the system will start downloading data over serial monitor from the 

Arduino EEPROM memory. It looks like as 
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• 
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Fig 4. 1 Downloading Data over Serial Monitor to Check Time and Date of Each User 

User ID Records: 

C.u tOl 
·h.OlJ •• ,. 1).~"o.nOlf 

'1·:>&\,$11: l' >OlIO.,201 
%->Oh 1M 
7- 01!~1! 

T->01'5 ! : 

00->0)./ '.':01 
~]JO!.l201 

~>O"Ofl%OI' 

t->Ql:Sl1 
T-~tISl' • 

"}->o.l:$O, . ,& 
T"'>c'l t 1&.2 

T- I. 1<" 
T->Oh "'1 

---------

Fig 4. 2 Record of Each ID 
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There is record for four user and for all the id 's. 

Clearing Downloaded Data 

~ 11.Q)+~r1.aL ntacr l 
~ t1lqt~l.l "btU' 
t.u.1I'U't 
:JCl.l~Dt.u; •• 

.... aUf iel 

---------- - --- -

OUt ttl, 

-------

-=-- -- -- -

10M: 11M 

-----,---

- - -

Fig 4. 3 Clearing Data from Serial Monitor 

Memory management 

• Total 1 023 byte memory in Arduino UNO. 

-------_ .. 

• We have recorded the data of 4 user for 30 days which utilize 1018 byte memory in 

Arduino UNO. 

• It records the time and date which requires 7 Byte. 
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CHAPTERS 

Conclusion and Recommendation 

Conclusion 

The thought of biometric security system for car parking, is as fingerprints are specific for every 

individual hence there are minimum possibilities of security compromise. In this project we have 

designed biometric parking system which can serve two functions at the same time; security and 

attendance record. System is created using Arduino UNO, fingerprint sensor, RTC module, 

BUZZER, LED, LCD and Breadboard. The project has been successfully implemented and 

demonstration has been given in depth. The problem which is faced in the use of Arduino UNO 

is that, its memory is small which cannot store large record of users. This problem may be 

resolved by use of Arduino Mega in future projects. 

Recommendation for Future Work 

The security and compliance of users may be improved by adding camera or retinal scan as 

security control. Retinal scanner or camera for face detection can be placed at face level, which 

will be convenient for user, as there will be no need to come out of the car or take out hand to 

swap the finger on finger print sensor to ensure the presence. 
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