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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.



CHAPTER 1

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

* AVR 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 his/her finger on the fingerprint sensor and the gates will open, in this way



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




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 information
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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.

Servo
Motor

Arduino

Serial

Monitor /P«

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 ATmega328P (data sheet) based microcontroller 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 (), digitalRead () and digital Write () 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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Voltage  16MH2 ATmegaléu2

microcontroller IC/US8 controller
7 to 12V0C Input
2.4mm x 5.5mm US58-8 port
Male center positive to computer
Reset button
1C5P for
USB interface
(12€) SCL = Serial clock
(12€) SOA = Serial data
: Pin13LED
"
0 ngfm i E (SP1) SCX - Serial clock
S Wm (SP1) MISO - Master-in, slave-out
33V vt 2 (591) MOS! - Master-out, sovedn
. o (5P1) SS = Slave select
5V Output 2
Ground B ;
oy " Q Note: Pins denoted with “~*
Input vohage : e 7 ate WM supported
¥ 1
: R -6
Analog pi | A s 4
e ; MR et
s a3 g - 12 Inkerrupt 2
(1) 508 ; SRR 0
peap : uld RXD
ATmegad2 '
microcontrofler IC RESET
1CSP for SCK

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
() work.

* SPI Pins 10 (SS), 11 (MOSI), 12 (MISO) 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:

L]

AREF: This pin give reference voltage to simple contributions with analogReference()
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.
* SRAMisof2 KB (ATmega 328)
*  Clock speed is 16 MHz.

* EEPROM is of 1KB.

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.



25LCD

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 1/O 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 A0, and these buttons are connected with

the series of resistors.

16



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

17



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 VCC (5V).

18



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 secondary 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 capture image up to resolution 500

dpi

Features

Specifications

Fingerprint sensor type: Optical

Sensor Life: 100 million times

Static indicators: 15K VBacklight: bright green
Interface: USB1.1/UART(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 (1,2,3,4,5(highest))

False Acceptance Rate (FAR) :0.0001%

20



e False Rejection Rate (FRR): 0.1%

* Resolution 500 DPI

¢ Voltage :3.6-6.0 VDC

» Working current: Typical 90 mA, Peak 150mA
e 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

21



When the finger is not placed | When the finger is placed on sensor
Glass prism
~ 4 N / -
o'\ f‘ -~ (""
v v
: Ridlges in your finger
Light source il These bock he
| reflection of light)
Al the light from
lh::j W?r? gels reflgcie'd
and his ine sensor due 1o |
folal internal reflection H\geh:egl(]ggso(?rg
reflected
Output: | Output:

Fig 2. 8 Fingerprint Sensor Working

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.

22



Figure 2.9 shows valleys and ridges of the finger and these altogether give grating to the skin.

Ridge Ridge
Ending Bifurcation

Fig 2. 9 Valleys and Ridges of the Finger

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

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

crossover
core
pifurcation
ridge ending
sland

delta

Doro

Fig 2.10 Characteristics of Fingerprint

23



Fingerprint scanner has two main functions, first it needs to capture an image of your finger, and
then it needs to determine 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 technique. A CCD is simply a ray of light sensitive diodes which
are called photosites A CCD creates an electrical signal in reaction to light photons. Each
photosite keeps a pixel i.e. a small dot to show the light that hits that area. Together the dim and
bright pixels form an image of the 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.
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Alf ooy
Aridge «y |

Skin contact poimt «en s A valloy

o To Image
ey sampling
L /) » and precessisg
Light somtce bmage sensor circultries
(such as an LED) (such as CCO or CMOS)

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:

1011010100100110
L l{ 1101101101011010
¢ 1001001101101101
T D 1010110101001001

—» * 1011011011010110
I 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 fingerprint of every individual in the world there is no possibility

that fingerprint will match with other person .So by capturing 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.
4

A password of someone can be figured but it is impossible to find out a fingerprint.
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 tricked by demonstrating a picture of a finger print as opposed to a
genuine finger. Capacitance scanners may likewise be tricked 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 print as yours, there’s no real way
to replace it.

2.7 RTC Module

RTC stands for Real Time Clock. The first question that arise 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

microcontroller 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 disconnect it from USB or an influence plug.

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

to as millis() 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 millis() 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 alarm clocks.

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

o Completely Manages All Timekeeping Functions

« Real-Time Clock Counts Seconds, Minutes, Hours, Date of the Month, Month, Day of th
Week, and Year with Leap-Year Compensation Valid Up to 2100

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

o Programmable Square-Wave Output Signal

o Simple Serial Port Interfaces to Most Microcontrollers

e 12C Serial Interface

o Low Power Operation Extends Battery Backup Run Time

e Consumes Less than S00nA 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

ltem Specification

Operating Vollage Renge 200.0V~250.0VDC
Raled Current (max) max.30mA

Sound Pressure Lovel min 8048
Frequency Of Oulpul Signal 3500 £ 200Hz
Operating Temperature Renge =20C lo +60C
Storege Temperature Renge =30C o +70T
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3.1. Implementation

Fig 2. 14 Buzzer

CHAPTER 3

1. Connect Arduino with the USB port:

Implementation

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

3.1.1 Necessary steps to implement the project:

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

22 newl | Arduino 1.8.5
File Edit Sketch Tools Help

Auto Format Ctri=T
Aschive Sketch
Fex Encoding & Reload
Senal Monmor Cris Shuft =M
Serial Plotter Curl+Shift+L
WiFI101 Fumiware Updater
Board: “Asduina/Genuing Ung® i
= {
RTC_DS1307 rx feon |
#include "Ada Get Board Info |
uincs_t ids
Adafruit Fing Programmer: "AVRISRE mikir |
| |
= enrol Burn Bootloader |
del 15 J asigning valus o

= indFinger 11
= buzzer 13
fdefine recoxrds 4 // S5 for 5 user

int userl,userl,usecd, userd, usecs;
DateTime now:
void secup()
i

1elay (1000);

lcd.begin(16,2);

Serial.begin{%600);
{enroll, FULLUP) 7
de (up, 1N

(down,

rr

g valus to
3 value to

4/ aaig

// deginging o
{7/ starting o
defining the
/i defining o

Boards Manager._..

Arduino AVR Beards
Arduino Yan

Arduine D il or Dieci

Arduino Nano

Arduino/Genuino Mega or Megas 2560

Arduine Mega ADK
Arduine Leonardo
Arduina Leonardo ETH
Arduine/Genuine Micro
Arduino Esplora
Arduine Mini

Arduino Ethernet
Arduino Fio

Arduino BT

LityPad Arduino USE
LityPad Arduino
Arduino Pro or Fre Mimi
Arduine NG or older
Arduino Robot Control
Arduino Robot Motor
Arduino Gemma

Adafrut Circuit Playground

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
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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 burned in Arduino IDE which bypasses boot loader in UNO.

@ sketch_aug16a | Arduine 1.8.5
File Edit Sketch Tools Help

sketch_augi6a

volid setup() | A
// put your setup code here, to run once:

}

veid loop() {
// put your main code

=

ere, to run repeatedly:

Arduino/Genuino Uno on COM3

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



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.

pre
T2 sketch_augi6a | Arduine 1.8.5
File | Edit Sketch Toaol Help
Pl CTrri=M
Cpen... CrrieO
Open Recent >
Shetchbook -

L Ermeptes -
Close vt it -ier Ex arngries I
Seve Crries |  Basics T S | P ————
Save Ax.... Chrte Shift= S O2_DHghel 3 Barabdenirnum |
= [ onAnmes P

Page Sstup  CutsShift-P O Cormemun e atien 1 DigitaifeadSensd

cteinden rtcthinet | O3 . Controt 1 Fede

Preferences  Ctite Cormms 06 Sensors i Feadinalogvoitage
| O7 . Cimplay I

o= Strings > |

co.usa

10 Starteriin_Basichln

11 ArtuinolSe >

e Crri=C

Ex armple: for any Goard
Lot Circuit P

Briige

Esplors

Etharnet
Firmnata
GEhA

LrquedTrystal
Robot Control
Ratrot MMotor
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‘ode for Blink:

=2 Blink | Arduino 1.8.6 Hourly Build 2018/05/28 09:33 — (. x
Help

File Edit Sketch Tools

Blink &
the correct FD pin indecendent

S/ the setup function runs once when you press reset or power the board
void secup() {
// initialize digictal pin LED BUILTIN as an output.
pinMode= (LED BUILTIN, OUIPFUT):;

}

// the loop function runs over and over again forever
volid loop() (

digictalWrice (LED BUILTIN, HIGH): // turn the LED on (HIGH is the wvoltage level)
delay (1000) ; // wait for a second
digictalWrice (LED BUILTIN, LCW): // turn the LED off by making the wvoltage LOW

delay(1000); // wait for a second

Arduino/Genuine Uno an COM3

Fig 3. 4 Code for Blinking for LED

4. Disconnect Arduino from Computer

It is important 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 this we wuse the library which support the fingerprint sensor which is

"Adafruit Fingerprint.h".

. Check the enroll code:

. T
P enroll | Arduino 1.8.6 Hourly Build 2018/05/28 09:33
File Edit Sketch Tools Help

New CtrisN
Open... Cul-0
Open Recent
Sketchbook
Examples
Clise Ctrle'W Buiilt-in Examples
Save Ctrl-S I 01.Basics *lset #0 is green wire, #1 is white
SaveAs..  Ctrl+Shift+S | 02 Digital >
| 03.Analcg -4
Page Setup  Ctrl+Shift-P | i Comunrication N ;
: | ' joftvare serial...
Print Ctrl«P 05.Control 3
|
Preferences  Ctrl+Comma | 06.5ensors 2
07.Display >
Quit Ctr=Q .
R 02 Strings 2
0s.uss >
Adafruic_Fingerprinc finge 10.Starterkit BasicKit i H
uined_t 4d; 11.ArduinelSP >
voitd secupl) Examples for any board
{ Adafruit Circuit Playground |
Serial.begin(9€00); Adafruit Fingerprint Sensor Library : blank
Serial.println("\n\nAdaf ds3231-master ’ delete
Esplora i emptyDatabase
// st the data race for| Ethernet H ngﬂ
finger.begin(57600); | | i
Firmata 3 fingerprint
T T T P R GSM : Leo_passthru

LCDKeypad :

LiquidCrystal >
Rebet Control b
v

show_fingerprint_templates

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

File Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl-0
Open Recent
Sketchbook
Examples
Close Ctrl+W
Save Ctrl+S '
Save As... Ctrl+Shift+S |
Page Setup  Ctrl+Shift+P
Print Ctrl+P .
Preferences Ctrl+Comma
Quit Ctrl+Q .

WO T TIUL WMy UCEIUL (&

Adafruit_Fingerprint finge

uintd t id;

void setup()

{
Serial.b=gin(9600);
while (!Serial); // For

delay (100):
Serial.println("\n\nRdaZ

// set the
finger.kegin

IiE IMimmunss semed BesPho = wsse|

29 enroll | Arduino 1.8.6 Hourly Build 2018/05/28 09:33

Built-in Examples
01.Basics

02.Digital

03.Analog
04.Communication
05.Control
06.Sensors
07.Display

08.Strings

0o.usB
10.StarterKit_BasicKit
11.ArduinoiSP

Examples for any board

Adafruit Circuit Playground
Adafruit Fingerprint Sensor Library
Bridge
ds3231-master
Esplora

Ethernet

Firmata

GSM
LCDKeypad
LiquidCrystal
Robot Control

h 4

>
>

i software serial

?

b

b

>

»

y=) 7

>

>

s blank

3 changepassword

B delete

3 emptyDatabase

3 enroll

3 fingerprint

3 Leo_passthru

=| show_fingerprint_templates
>

b

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

File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+ O

Open Recent

Sketchbook ? :

Examples 3

Close Ctrl+W

Save Ctrl+$ '

Save As... Ctrl+Shift+S |

Page Setup  Ctrl+Shift+P |

|

Print Ctrl+P :

Preferences Ctrl+Comma |

Quit Ctrl-Q I
IO IO IUT MYy TR IWE V&7

Adafruit_Fingerprint finge

uint: t id;

Serial.begin(9€00); |
while (!Serial); // For|
dalay(100);

Senal.g:'_'lr.:}.n{"\n‘\r';ldaf?

for

// set the data rate

finger.begin(57€00); |

29 enroll | Arduino 1.8.6 Hourly Build 2018/05/28 09:33

Built-in Examples
01.Basics

02.Digital
03.Analog
04.Communication
05.Control
06.Sensors
07.Display
08.5trings

oa.use
10.StarterKit_BasicKit
11LArduinclSP

Examples for any board

Adafruit Circuit Playground
Adafruit Fingerprint Sensor Library
Bridge
ds3231-master
Esplora

Ethernet

Firmata

GSM
LCDKeypad
LiquidCrystal
Robot Control

v

> A
pse! #0 is green wire,

>

>

> ;
software serial...

2

>

W

L P S S T —]

W

#1 is white

blank
changepassword
delete
emptyDatabase
enroll
fingerprint
Leo_passthru

e

show_fingerprint_templates

Fig 3. 7 Uploading the Code for Matching 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

« 11,10, 9, 8 pins of Arduino are connected to D4, DS, 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 of the LCD.
Code
#include<LiquidCrystal.h> // including library for LCD
LiquidCrystal 1¢d(8,9,7,6,5,4); // 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 of the 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

roid loop()

' now = rtc.now();

led.setCursor(0,0); // cursor on 1% Colum and 1st row
led.print("Time:"); // Display time on LCD
led.print(now.hour(), DEC); /I Set hour on RTC

led.print(":"); /I display hour on LCD

led.print(now.minute(), DEC); // Set minute on RTC

led.print(":");
led.print(now.second(), DEC);
led.print("  ");
led.setCursor(0,1);
led.print("Date: ");
led.print(now.day(), DEC);
led.print('/");

led.print(now.month(), DEC);

// Display minute on LCD
// Set second on RTC

// Display second on LCD

d
// cursor on 1*' Colum and 2™ row

// Display Date on LCD
// Set date on RTC
// Display Day on LCD

// Set month on RTC
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led.print('/"); // Display month on LCD

led.print(now.year(), DEC); // Set year on RTC
led.print(" "); // Display year on LCD
delay(1000); /!l wait for a second

8. The Connections of Buzzer with Arduino

. Pin 12 of Arduino is connected to pin positive of the
buzzer. - Pin ground of Arduino is connected to ground of
the buzzer.

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

/0id setup()

{
delay(1000);
led.begin(16,2); /I initializing the column and rows
Serial.begin(9600); // starting the serial monitor

pinMode(enroll, INPUT PULLUP); // selecting the pin mode as input

pinMode(up, INPUT PULLUP); // selecting the pin mode as input
pinMode(down, INPUT PULLUP); // selecting the pin mode as input
pinMode(dele, INPUT _PULLUP); // selecting the pin mode as input
pinMode(match, INPUT PULLUP); // selecting the pin mode as input
pinMode(buzzer, OUTPUT); // selecting the pin mode as output
pinMode(finger, OUTPUT); /1 selecting the pin mode as output
digital Write(buzzer, LOW); //initializing the buzzer as low

if(digitalRead(enroll) == 0)

{



digital Write(buzzer, HIGH); // Turing on the buzzer

delay(500); // wait for half second
digital Write(buzzer, LOW); // Turing off the buzzer
led.clear(); /f clearing the LCD

led.print("Please wait");
led.setCursor(0,1); // cursor on 1* Colum and 2™ row

led.print("Downloding Data");

Code for clearing attendance data from EEPROM.
if(digitalRead(dele) == 0)
{
led.clear();
led.print("Please Wait");
led.setCursor(0.1);
led.print("Reseting.....");
for(int i=1000;i<1005;i++) // count from 1 to 4
EEPROM.write(i,0); // storing in EEPROM
for(int i=0;i<841;i++)
EEPROM.write(i, 0xff);
led.clear();
led.print("System Reset");
delay(1000);

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

int result=getFingerprintIDez();
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if(result>0)

{
digital Write(indFinger, LOW);
digital Write(buzzer, HIGH);
delay(100);
digital Write(buzzer, LOW);
lcd.clear();
led.print("1D:");
led.print(result);
led.setCursor(0,1);
led.print("Please Wait....");
delay(1000);
attendance(result);
led.clear():
led.print("Welcome ");
led.setCursor(0,1);
led.print("You May Pass");
delay(1000);

digital Write(indFinger, HIGH);

return;

toring attendance time and date in the allotted slot of EEPROM

oid attendance(int id)



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 1D,
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 his/her 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 enroll buttons are
pressed simultaneously the system will start downloading data over serial monitor from the
Arduino EEPROM memory. It looks like as

PT——— =
feating model for o4 I
fiats maroed!

4

“ered!

a4 ID #ifcend ID #2fc=nd ID BIfcund 1D Mifsund 10 eifoeas ID #fcusd ID #3foems I0 Mfossd 1D #3Fsesd 1D 03Tound 1D Mifossd [D #ifcend 10 #ifssad 10 éiTosnd 10 #3Feund ID #dfound ID #iTscad
=alodiag lats..

e, Cear 121 Caex DD Bz I3 Taer 304
T-atdmae  B-2L00I2IM T-2210deil B->fdrde/2010 T->81080102 E-302/08 12200 T-221180107 D-30N0R/2010
T-»51183:13  D-WLSA32IR Toelibdeid DB BU/HN T-HLIM RN -l MM NN
1 -3 Droditnriilg T-300105130 D83/ 04 2010 T-adli80:142 T-531080087 D3N D200
| T-3000004 DRl lksanNe T-#01:80130  B-2OQ/B 200 T-i80 04 T-301181130  B-A0 002004
A T-38118 T-»00180108 B30 T-Mtiii e e R S f
0 - - ST ik s P E—
B e ettt ettt iy . ey, | m——————r— Fost
]
- et eelebediesessiessts Suwmeieleeslgesiewiees . " sesdiiebtleebiiinmiont 8 St —— L
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i e ———et, o
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Fig 4. 1 Downloading Data over Serial Monitor to Check Time and Date of Each User

User ID Records:

Tsez I Cser ID3 User I3 Tser ID4
T->01148:48 b-28370872010 T=>01140188 b->03/08/7201% T-»01 180182 b-283708/2010 T->01:180:107 o->03/00,2018
T->01180:13 D-3»03/0072018 T=-»01:90:18 b->031/08/,2018 T->03150:34 P-»03/08/3018 T=>01:50:30 D->03/08, 2018
T->00:90: 34 b->01/08/2018 T-321150138 B-2>03/00/20118 T-301180142 D-303/700/2019 E-»03/04/2010
T->01:91:04 D-223/08s2018 T-200:84:09 0->01/08/2012 T-»21:81:1¢ B-»0)/02/ 21018 i b->03/08s2018
T=>01181132 D->01/0873018 T->01151134 ->31/0003010 T->01:181:41 D->03/0872318 —————e—eeeeee

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

Fig 4. 3 Clearing Data from Serial Monitor

Memory management

* Total 1023 byte memory in Arduino UNO.
*  We have recorded the data of 4 user for 30 days which utilize 1018 byte memory in
Arduino UNO.

* Itrecords the time and date which requires 7 Byte.
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CHAPTER 5

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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