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ABSTRACT

As a partial fulfillment of Final Year Project, the main aim of this project is to
develop an accurate, fast and very efficient portable attendance system using fingerprint
verification technique. This portable fingerprint attendance management system is
specially designed and implemented for university student. This system is based on
biometrics, software and database technique to solve the problem of spurious attendance
and any else made by the students and others. The current product of fingerprint
attendance systems offers minimal, nonflexible and costly system. With an increasing
awareness of efficiency of fingerprint attendance system, the implementation of portable
fingerprint attendance system has gain interest. The implementation is achieved using a
combination of hardware and software development. A Motorola handphone model
Atrix 4G is being used as a hardware device while software development is based on the
Android operating system. Software called Eclipse is used for the development of
android application which based on the Java script language. In this paper, the result of
the system were shown sequentially, demonstrating that the system able to run safely

and efficient in any real-time conditions.
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CHAPTER 1
INTRODUCTION

BACKGROUND OF STUDY

Nowadays, tracking of class attendance by using fingerprint sensor is one
of the newest technologies that have been applied in some universities in this
world [7]. Compared to the previous system, this system can avoid the students
from escaping the class. Furthermore, this system also can avoid student from
cheating during the attendance taking session as the procedure was done
manually by the lectures. By using this system, it also can help to lighter the
burden of the lectures to key in and record the attendances of the students. As the
fingerprint attendance system support the electronic storage of data, the captured
digital image of the student fingerprint can be recorded and stored in the
database of the computer which also can help to decrease to probability of losing
the data. As the fingerprint attendance system will be in portable device, it is a
bonus to a user as it will give a lot of advantages to them. The user of this
portable fingerprint attendance system can bring the device everywhere and it
will be easily to use to record and store the needed data to database system. It is
not like the earliest method where the lecturers need to take attendance manually
by passing the attendance sheet around the class and the data need to be
maintained in the paper and if missing of just a page used to cause severe loss to
the lecturers. Currently, most of the fingerprint attendance product offer limited
or minimal flexibility of the system as usually it will be integrated with the main
system. The design of portable fingerprint attendance system attempt to provide

enhancement to the attendance system with the current android-based software
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1.2

application system. User friendly graphical user interface that is low cost,
accurate and time efficient will be designed and implemented for all parties
including administrator and user. The application platform of real time system
will be implemented and capable of sending report through an email for further

action or reference.

Introducing flexibility in the student attendance system software would
prove to be beneficial in term of accurateness and energy saving. Especially in
the real time situation of recording the student attendance, the parties involved in
the recording the attendance report causes too much energy and time wasting.
The accurateness also decreasing as there might be some uncertain recorded data
during data compiling process. Importantly, the application system must adhere
to the real environment where the error could happen. This includes setting the
fingerprint detection method upon event of recording the attendance, and the
system platform for transporting the attendance report through an email of the
administrator efficiently. The paper is organized as follows. Next section
presents the theoretical development and the concept behind the proposed
system. The component of the proposed system and the design flow is then
shown. The following section demonstrates the results of the system as well as
discussion on several important findings. Final section concludes the paper,

referring perspectives of future work.

PROBLEM STATEMENT

As the number of truancy around the world is rising incredibly from time
to time, the fingerprint students attendance system has been widely produces
worldwide in order to overcome the problem situation. But, even though the
automated system has been produced, the efficiency of the current system was
still not meet the specific criteria and need to be improved as there are still
minor problem occur in the system. For instant, in university, the procedure for

student attendance system is taken manually as the lecturer need to pass the

11
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attendance sheet around the class and the student are required to sign according
to their name. Then, the efficiency for this process has greatly affected as the
student are able to cheat and help to sign their friend name. If the fingerprint
student attendance system is used to overcome this situation, the efficiency for
attendance taking procedure will get better, but there are still some minor
problems as the lectures, students and management will face the problem of
managing the fingerprint attendance system. So, the best option is to produce the
portable fingerprint attendance system with the system and the database can be
individually manageable by the owner of that portable devices. In other way, this
will help all the people around the campus to get well-managed by this useful
stuff.

OBJECTIVE AND SCOPE OF STUDY

Nowadays, fingerprint identification for attendance system has been
widely used in many places including industries and university area. It offers
significant benefits for individuals, businesses and governments but there are
still small problem that need to be solved in order to propose the better system.
Therefore, the new version of portable fingerprint identification system for

university student has been proposed to achieve those objectives:

a) To develop portable attendance system using fingerprint verification
technique based on Android operating system.
b) To develop user friendly graphical user interface application system.

¢) To increase the efficient of the system compared to the previous design.
The scopes of study are:

a) To study the current fingerprint identification system technology.
b) To study the latest mobile device technology

¢) To study about Mobile Application Development (Android)

d) To study Java language coding system

e) To study SQL database language

12
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1.5

PROJECT RELEVANCY

Based on the research that had been done, this project acquire the
application and knowledge of electrical and electronics field of study especially
in the area of programming as the design of the project is mostly dealing with the
software and database system. Besides that, some knowledge from other part
like electrical power also necessary as this prototype will dealing with the power
management efficiency. Then, in the term of necessity, this product will be very
helpful and expected to be highly demanded in the future. This project will
involve a lot of engineering knowledge and discipline that certainly relevant to

the purpose of this final year project.

FEASIBILITY OF THE PROJECT WITHIN THE SCOPE AND TIME
FRAME

The project will start by collecting materials such as books, journals and
technical papers specifically on fingerprint sensor, programming language, and
database management system. Research will be done from time to time as part of
getting a better understanding on this issue. This project will then focus on
developing and conducting simulating the programming code and data to test the
efficiency of the idea and proceed with the hardware design and assembly. Some
improvement will be done if needed in order to produce the best and successful
designed product.

13



2.1

CHAPTER 2
LITERATURE REVIEW

FINGERPRINT

For every person in this world, fingerprint or thumbprint is a one unique
identification that everyone will have its own pattern between one another (see
figure 1) [6]. It is against law if there were any person who try to copy or steal
another person fingerprint. A fingerprint is made up of furrows and ridges,
which shows good similarities like average width and parallelism [1]. As time
goes by, there were many research have been done through this matter and the
result shows that we can distinguish fingerprint with the help of minutiae, which
are the some abnormal points that can be found on the ridges. Based on the
theoretical knowledge, the minutiae come up with three type of termination
which is called bifurcation, ridge ending or termination and short ridges. The
bifurcation is the point on the ridge from which other branch drives or a point
from where ridge splits into two or more branches. Then, the ridge ending or
termination is the immediate ending of ridges or a point where ridge end
abruptly[10]. Finally, the short ridges are the ridges that shorter than the average
ridge length on the fingerprint. This can be referring in figure 2.

14



2.2

crossover
core
bifurcation
ridge ending
island

delta

pore

Figure 1: The image and details of fingerprint pattern

LAY

Ridge ending Bifurcation Short Ridge

Figure 2: The minutiae points

FINGERPRINT SENSOR

About a decade ago, we can still remember of cleaning our finger after
being dotted with black ink so that we can make a stamp to verify something by
using our fingerprint. We can see this at many office or public service around the
country during that area of time. Nowadays, technology has rapidly increased
from day to day until the new modern design of fingerprint sensor has been
created. A fingerprint sensor or reader is designed and implemented for
transforming the topological form of human finger into an electric output signal.
In the general term, the electric output signal can be called as the captured digital

15




image of the fingerprint pattern [2]. After there were so many new technology
have been invented, fingerprint sensor technology also have exposed too many
types of sensor used. The types of fingerprint sensor technologies used are
optical fingerprint imaging, ultrasonic sensors, capacitance sensors, active
capacitance sensors, and passive capacitance sensors [4]. The optical fingerprint
imaging involves capturing a fingerprint pattern by using the visible light. This
type of sensor is using a specialized digital camera to take the pattern of the
finger. The finger is places at the top layer of the sensor where it also can be
known as the touch surface. Under this layer of sensor is a light-emitting
phosphor layer which it will illuminates the surface of the finger. The visual
image of the fingerprint will be captured as the light reflected from the finger
passes through the phosphor layer to an array of solid state pixels [11]. For the
ultrasonic type of fingerprint sensor, it order to create the visual image of the
fingerprint, it make use the principles of medical ultrasonography [12]. Different
with the optical imaging, in order to form an image of the fingerprint, ultrasonic
sensors will use a very high sound waves frequency in order to penetrate the
epidermal layer of skin. Then, the reflected wave measurements will be used to
form an image of the fingerprint since the dermal skin layer displays the same
characteristic pattern of the fingerprint. The sound waves used in this type of
sensor are generated using piezoelectric transducers. Piezoelectric materials also
have been used in this sensor in order to measure the reflected energy [5]. For
capacitance sensors, it utilizes the principle that associated with capacitance to
form the fingerprint digital images. Those active and passive capacitance sensors
are using different approach to generate the digital images of the fingerprint.
Like the ultrasonic method, the active capacitance sensors will measure the ridge
pattern of the dermal layer. This happens as the distance values are calculated
mathematically, using some equations and uses it to form the image of the
fingerprint [4]. While the passive capacitance will use the measured value of the
capacitance in order to differentiate between the fingerprint ridges and valleys
[3]. There are several example of fingerprint sensor in the market nowadays, the

sample are shown in the figure below.
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2.3

Fingerprint sensor

Figure 3: Laptop fingerprint sensor ~ Figure 4: Handphone fingerprint sensor

LITERATURE ANALYSIS

Portable fingerprint attendance system is designed as a proposed solution
from current system that not meets enough criteria to handle some attendance in
some situation. Table 1 shows the research and analysis that have been done on

the current attendance system technology.

Hardwired Ronald B. Roy, John Comprises an integrated network
fingerprint system  C. Sadlon (2008) in electronic communication
with a computer database

Wireless Joseph D. Cayen Comprises fingerprint scanner
fingerprint system  (2010) and a computer server

RFID attendance M.Helmi, A.Mutalib, Comprises RFID smart card and

system Herdawatie, M.Farhan  the RFID reader
(2010)

Table 1: Current attendance system technology

17



2.3.1 Hardwired Fingerprint System

Based on this system, all the connection between the fingerprint scanner
and server is being hardwired in an integrated network [13]. Figure 5 shows the

example of current hardwired fingerprint system in the market.

Module Diagram for Embedded System

Figure 5: Diagram of hardwired fingerprint system

2.3.2 Wireless Fingerprint System

Compared to the hardwired fingerprint system, the different for this
system is that the server and the fingerprint scanner are connected through
wireless connection technology [14]. Thus, the concept of storing data and
management is slightly the same. Figure 6 show the sample of current wireless

fingerprint system in the market.
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Figure 6: Diagram of wireless fingerprint system

2.3.3 RFID Attendance System

For this system, the concept is slightly different compared to the system
before as RFID technology does not need any fingerprint pattern. All the
attendance record is depend on the smartcard that need to be detected by RFID
reader and send through the database system. The database system can be any

device or system such as computer. Figure 7 shows the model of current RFID

system that being implemented in the market.
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Serial
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— |
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Figure 7: Diagram of RFID system

19




24  SYSTEM ANALYSIS

Based on the comparison that had been done on the current technology,

table 2 below shows the result on the advantages and disadvantages on the

technology with an additional of the proposed project solution, portable

fingerprint attendance system which based on the android system.

Hardwired
fingerprint system

Wireless
fingerprint system

RFID system

Portable
fingerprint
attendance system
(android)

Stable system * High development cost
Low maintenance » Setup at limited area
cost

Cover more area * High development cost

* High maintenance

Static or portable Low security system

system

New Product

Portable
High security

Low cost
(development and
maintenance)

Table 2: Analysis of the system technology
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CHAPTER 3
RESEARCH METHODOLOGY

3.1 PROCEDURE

Problem Identification
e Investigate the current
problem

!

Literature Review

¢ Gain insight on the
current technologies of

attendance system

J

Project Tools Selection
e Hardware

e Software system
Week 2-10

v

Software Development
¢ Android Operating

Design Optimisation
e Check if
improvement needed |

System
e Optimize the design Y

e Attendance application

J

System Analysis
e Test the application on
the desired hardware

Optimum
Design?

e Check for problem

Finding
e Results and discussion

e Thesis writing

FYP2

)

21

Week 1

Week 2-5

Week 6-7

Week 8-14

Week 1-9

Week 11-14



3.2

PROCEDURE IDENTIFICATION
3.21FYP1

This stage is the beginning process of the project development. Starting
with the topic selection process, the problem identification process regarding the
current problem has been investigated in order to choose the best option to solve
the problem. The flow continued on understanding and studying the topic
selected. During this understanding process, literature review and further
research must be done in order to get the better overview of the chosen topic
which is regarding on the current technologies of attendance system. The current
technology and past paper would be helping to get the better overview of the
new invented project. After completing all of those procedures, the process
continued on selecting the best hardware and software system for the new
invented portable students attendance system. This project development process
can be rapidly done by the help of the current product of fingerprint scanner.
Then, as the software system is selected based on the Android operating system,
the process is continued on developing the student attendance system based on
the Java programming language. In this area, the fingerprint sensor hardware
must be properly synchronized with the programming system so that the
efficiency of the system can be maximized. Finally, the final procedure for this
FYP 1 part will be on combining both student database and the fingerprint
programming system. All connected system part must be properly managed as

there will no problem during system testing procedure.

22



3.22FYP2

In this second stage of the project development process, the first step that
needs to be done is to load the system into the desired hardware. After
completing the programming part, system analysis procedure must be done as
the application will be tested on the desired hardware to check if there any
problem exists. If there is any problems occur, improvement must be done on the
project and recheck again all the software and hardware as this will help the
produce the optimum design of the project. Then, the pre-complete project must
go through the testing procedure again that will include all the criteria needed to
achieve the project objective. If problem has been solved, thesis writing and
report can be done as all the result and discussion regarding the project will be

recorded and included in this project documentation.
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3.3 PROJECT GANTT CHART AND KEY MILESTONE

FYP 1

Week Number

Activities

1 2 3 4 5 6 7 8 9

Topic selection .-
Study on the topic selected ..

Literature review

Leraurereden W | |

Submit the extended proposal

IINNNARENERNER
]

Search and buy the component

Proposal defense presentation
(18/7)

Developing all the hardware and
software system

e llIIIIII....l.

FYP 2

Testing the system

Solve the project problem

Do some improvement and
finalize
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PROJECT TOOLS REQUIRED

No. Component Unit
1 Fingerprint Reader Module (Motorola Atrix 4G) 1
2 AC to DC adaptor charger 1
3 PC to hardware USB connector 1
4 Programming software 1

3.4.1 Fingerprint Reader Module

This fingerprint scanner device is portable so that it is convenient to carry
anywhere.

3.4.2 AC to DC adaptor charger
Use to charge the prototype when the battery is running out.
3.4.3 PC to hardware USB connector

This connecter will be used to synchronize all the data between the hardware and
compulter.

3.4.4 Programming software

This software will be used during the software developing process.

25



CHAPTER 4
RESULT AND DISCUSSION

4.1 PROJECT DESIGN FLOW

Figure 8 illustrates the idea of how the application system being
implemented and used by the owner of the application. Below of the figure

shows an explanation for the illustrated picture.

Figure 8: System Design Flow
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This project consists of two main parts that is very important to be
completed which are coming from the software development part and the
selected hardware. For hardware part, after further research that had been done,
it can be concluded that the best option for hardware is the handphone come
from model Motorola Atrix 4G. As the handphone has been integrated with the
fingerprint scanner, it will help to easy the process of taking the student
attendance as hand phone is the most common device that people always bring
everywhere. For software development part, as the software is come from the
android operating system application, it need to always being synchronized with
the hardware (Motorola Atrix 4G) so that the problem occur can be rapidly

improve.

After the process of making the application on the desired hardware is
completely done, the device will be given to the lecture as the lecturer is the
main administrator for the application. Then, the lecturer can bring the
handphone to their class or any session to take the attendance for their students.
Before taking the attendance, the lecturer must register their students name in the
application so that the database of the student profiles and fingerprint pattern can
be stored in the application safely. Then, the lecturer can pass around the phone
to the students so that the student can tick their name on the attendance software

and this will be verified by their own fingerprint pattern.

Finally, after the attendance taking procedure has been completed, the
lecturer can export the data of the signed attendance list to the document view
such as from the format of Microsoft Office Word or Excel. Furthermore, the
lecturer also can export their student attendance data to their email so that they
can store their data securely on the internet. All this process can be done easily
as nowadays all the handphone technologies can always being connected to the
internet anytime at anywhere.
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For software development process, there will be a flowchart on how the
idea of application will run. Figure 9 illustrate the main idea on how the

application will run between the owner and the user of the application.

Key in class and student
database

y
Choose desired class

y

Students select their own name and verify
their attendance - swipe their finger over
the fingerprint scanner on the phone

A

NO

Fingerprint
verified?

Figure 9: Flow chart of the application
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4.2 RESULT

In this section, the project result will be shown and discussed more
thoroughly. It will be mostly discussed on the software development as there is
not much thing that needs to be discussed about the hardware part. As the
software development for this project is from the Java programming language,
specific software is needed in order to undergo the application development

process.

4.2.1 Data Gathering and Analysis

Software Development

For the android application development, the software that commonly
used by all programmer around the world is called as eclipse. Further
clarification regarding eclipse will be explained in the next discussion part. As
some research and studied that had been done, there were many samples of
android attendance application around the world. Unfortunately, there were still
no applications for student attendance system that can be verified by their own
fingerprint. As a pioneer for this application project, I managed to refer some
current software regarding this attendance system. After further research, the
application system that will be invented in this project task will be look alike
below. All explanation regarding my project application will be described by the

figure shown as follow.
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Safety Attendance

Classes Students

0%

Opt{ons About

Based on the figure 10 besides, it shows
the main page of my expected Portable Student
Attendance System. The will be some option
buttons that can be selected and modified which
are “Classes”, “Students”, “Options”, and
“About” button. For “Classes” button, the
administrator of the software can manage the
class they have by adding or remove the class
session they have. For “Students” button, the

administrator can register their student profiles

section, the fingerprint pattern database of the

student will be recorded and stored in the system so that it can be used later

when they want to verify their own name in the attendance list. Then, for

“Option” button, it will help the administrator to modify the application setting

while the “About” button will help to give info to the administrator regarding the

background of the application.

Then, if the “Classes” button is pressed,
the application will go through the next page as
shown in the figure 11. Based on the page, it
clearly shown that New Class is being added to
the application system. Then, the administrator
can edit their class name, email and some notes
according to their desired notes or other else. As
shown in figure, the list of student also can be

directly added to the class just by pressing the

30

New Class @

Name: Math1

Figure 11: Class setup section page



(+) icon. But, this student only will exist if the name of student has been register

in the “Students” section page before.

Other than “Classes” part, the registered
students part also can be modified by the
administrator. For this part, the administrator can just
click on the “Students” icon at the main page, and after
completed the registration process, there will be one
more page section inside the student name. After the
student name icon is pressed, there will one more new
page section as shown on figure 12. In this section
page, the administrator can edit the student name,
notes and QR code data. There also will be some
option that will help the administrator to have more

information about the student as this software can

record their fingerprint pattern and the picture of the

students.

B 10:30
= Edit Student a

Name: Lori

MNotes:

QR code: 123456 iy

_

Figure 12: Student profile section

Select Date
Jun - 2012
As the user usually will have their
S Mon Tue Wed Thu _Fi _Sat time to take the attendance, this application

1 2

6 9

Figure 13: Calendar section page

31

— 1 has been designed so that the administrator

- ‘:(\5{ = \}& 3 can take their student attendance according
7 NN 21 | 22 | 2 to their planner. Based on the figure 13, it
@ 2 2—6 2 28 29 30 shows that the date of the attendance can be
chosen manually according to their plan.
Because of that, this new designed system
will absolutely help the administrator to take

the attendance of their students.



Take Attendance

h

Class: Math1

Date: 06-01-2012

Present

Present

Present

Present

During the attendance taking process,
the portable device will be passing around so
that the student can change the state of their
attendance (present/absence) and then being
verified by their own fingerprint pattern. For
example, if they want to change their state to
“present”, they need to verify the application
system by swiping their finger on the portable
hardware fingerprint scanner. The state will
only change if the fingerprint scanner

recognised the owner fingerprint that also has

o

Present: 4 Absent: 0 Dismissed: 0 Tardy

Figure 14: Taking attendance section

Finally, after all attendance has been properly
recorded in the application system, the application is
able to give the report for the attendance record for
each of the registered students. Based on the figure
15, it shows that the application is able to give the
percentage of “Present” for each of the students of
the class. Furthermore, the attendance report also can
be shown according to the start date and end date
depending on the administrator desire. Based on the
figure, there is also an icon of message which it

means that the report for the attendance record can be

send through an internet or email. Another option that

can be selected is that the application can manage to
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been recorded in the system before.

Name: Math1
Email:
Start Date:6-17-2012 =,

End Date: 6-24-2012 -
present _______________|
(;;'-le-s:;u:u (5) - 100.0%
(®)Megan (3) - 60.0%
06-18-2012
06-21-2012
06-22-2012

£
(¥ )Ted (4) - 80.0%

vl "
Q} Tim (5) - 100.0%

Figure 15: Student Attendance Report



export the attendance record to a documentation format such as Microsoft Office
Word and Excel. All of these purposes hopefully will help the administrator to
manage their student attendance system more easily.

Figure below shows the actual result of the portable student attendance
system android application running on the desired hardware (Motorola Atrix
4G).

Figure 16: Result of application running on desired hardware

Figure 17: Attendance report exporting option
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4.3 DISCUSSION

Based on the result shown before, all the background process is
generated by the programming code that had been hardly designed and
constructed by using Java programming language. As been mention before, the
application is generated by using software called eclipse that can be downloaded

from the internet.

4.3.1 Eclipse (software)

Eclipse is a multi-language software development environment that
comprises an Integrated Development Environment (IDE) and an extensible
plug-in system. For this software, it is mostly popular to be written in Java
programming language. Nevertheless, it also can be used to develop applications
in other programming languages including C, C++, PHP, Python, Android, and
etc. Released under the terms of the Eclipse Public License, Eclipse Software
Development Kit (SDK) is free and open source software[9]. It can be

downloaded through several website on the internet or from the actual eclipse

website www.eclipse.org. Please see figure 18 and 19 for the sample of the
screenshot from the Eclipse v4.2.
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http://www.eclipse.org/

= J2va - NullPointert

Fle Edit Source Refactor Navigate Search Project Run Window Help

[Ei-E S (PEvEN N [F-0-a-[He-B0 7 -5 - 006 0 Quick Access & | @)
£ Package Explorer 52 Gle T =0 | [Nuestjva 2 = 0 | [ Tasklist 32 =a
4 (& MullPointerExceptionTest //MullTest.java N & '|[E]®E:\ vixElg ~

. package com.oracle.npe.test;

i cmorsinpasen TR
b [ NullTestjava
4 &) JRE System Library [JavaSE-1.6] & public static veid main(String[] args) {
b i resources jar - C:\Program Files\ This reference is initially set to null

public class MullTest {

b s rtjar - C\Program Files string s = null;
b & jsejar- ChProgram 7/ This test will never be true
b o4 jeejar - C:\Program Fi
b o charsetsjar - C:\Program Fil s = "Testing";
b @4 dnsns.jar - C:\Program Files\Java\jre6lib\ext b
b @ localedatajar - C:\Program Files\Java\jre6\lib\ext ;; Inveking @ method on 2 null reference causes 2 @ Connect Mylyn 5
& o Ry ull Pointer Exception
b sunjce providerjar - C:\Program Files\ava\jres| Char < = 5.char&e(8): Connect to your task and ALM tools o
// This code never executes either createalocal task.
System.out.println(c);
T ) 8= outline 53 =g
FEARY W T
B com.oraclenpetest
s ©, NullTest
5 main(String[]) : void
« v
[Z( Problems 52 @ Javad ® =0
Otems
Description - Resource Path Location Type
‘ i -

| Wiitable | Smartinsert | 2151

Figure 18: Screenshot of Eclipse software

| a -
Application Info
The API level for the selected SDK target does mot match the Min 50K Version.

Application Mame:  MyFirstApp
Package Mame: com.example.myapp

[#] Creste Activity: | MyFirstActivity

Mimirmum SDK: 4 -

[ Create a Test Project
]
Test Project Marme: | MyFirstAppTest

aplication: MyFirsthppTest

£ Package com.example.myapp.test

@ T] Next > || cancel |

Figure 19: Develop new android application in Eclipse
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4.3.2 Android SDK (Software Development Kit)

In the development of android application software, the android software
development kit (SDK) includes a comprehensive set of development tools. This
android SDK will include libraries, debugger, a handphone emulator,
documentation, tutorials, and sample code from several simple applications.
Currently supported development platforms includes the computer that running
on Mac OS X, Linux, Windows XP, Vista, 7 or later [8]. There is android SDK
manger software that will help the user to download all tools and android
platform that are available in the internet. Figure 20 below show the screenshot

of the android SDK manager which is now available for free open-source on the

internet.
, I
Android SDK Manager l = | B )
Packages Tools
SDK Path: Candroid-sdk
d | Packages
MName APT Rev.  Status o
a4 [T Tools
I Android SDK Tools 20 + Update available: rev. 20.0.1
[7] ¢ Android SDK Platform-tools 14 SPinstalled
4 (=] Android 4.1 (API16)
'l -] Documentation for Android SDK 16 Z & Not installed =
SDK Platform 18 2 & Not installed
& Samples for SDK 16 1 # Not installed
w ARM EABI v7a System Image 16 2 & Not installed
. Google APls 16 2 + Not installed
Sources for Android SDK 186 2 & Not installed
il - [[][£] Android 4.0.3 (API15)
. [] 2] Android 4.0 (API14)
i [7] =) Android 3.2 (API13)
- [7](£] Android 31 (API12)
- [7](Z] Android 3.0 (API11)
a [7][2] &ndroid 2.3.3 (4P110)
[ SDK Platform 10 2 Plnstalled
L [71 &y Samples for SDK 10 1 Sinstalled
= Iﬁ. Google APls 10 2 & Not installed
[ v Intel Atom x86 System Image 10 1 + Not installed
[7] ' Dual Screen APIs g 1 + Not installed
[C] ' Real3D 10 2 ¥ Not installed
I} 'EI- ADMIRAL 10 5 & Not installed -
Show: [¥]Updates/New [¥|Installed [ Obsolete Select Mew or Updates
Sort by: @ APl level (©) Repository Deselect All
[ o |
Done leading packages.
-

Figure 20: Android Software Development Kit manager
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During the process of developing the android application, there will be
easier if the programmer have the emulator of the android device on their
computer so that they no need to always connected and synchronize between
their actual handphone and computer. Because of that, Google has made their
android SDK more useful as the user can download the android emulator
machine directly over the internet for free. For that reason, it has helped the
people around the world to develop application easier. Figure 21 shown below is
the main interface for the Android emulator software over the computer.

@ 5554Emulator 2.3.3 - = =

I

& wl B 7:06

| See all your apps.
| Touch the Launcher icon.

: 10205 Jo 5.l [2.0sJo Jo |
; o e Jn | [v Ju {1 Jo Jo |

o ]s o Je Jo Ju |y o [
02 x Jc v [s [ [. Joo]
PP —p o

Figure 21: Android emulator main interface software
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4.3.3 Motorola Atrix 4G

As this project is dealing with the fingerprint scanner device, it had been
decided to choose the best device which comes from the most common things in
human life which is a handphone. Currently in the market there is not so much
handphone technology which integrated with the fingerprint technology. There
only a few handphone brand which produce the model that is integrated with the
fingerprint scanner such as Motorola and Toshiba. Thus, after a several research
that had been done, Motorola Atrix 4G has been chosen as the hardware for this
project as it comprises many specifications which are up to date to current
technology. Please see figure below for some of the Motorola Atrix 4G

specifications and features.

Key Features:

»  Quad-band GSM and dual-band 3G with HSDPA and HSUPA

+ 4" 16M-color capacitive touchscreen of gHD (960 x 540 pixels) resolution, scratch-
resistant Gorilla glass

+ Dual-core 1GHz ARM Cortex-A9 proccessor, ULP GeForce GPU, Tegra 2 chipset;
1GB of FAM

+  Android O5 v2.2; MOTOBLUE Ul (update to Gingerbread planned)

+  Web browser with Adobe Flash 10.1 support

+» 3 MP autofocus camera with dual-LED flash; face detection, geotagging

» 720p video recording @ 30fps (to be upgraded to 1080p Full-HD )

+»  Wi-Fi ab/g/n; Wi-Fi hotspot functionality; DLNA

s GPS with A-GPS; Digital compass

» Fingerprint scanner that doubles as a power key

+ 16GB storage; expandable via a microSD slot

» Accelerometer and proximitv sensor

o Standard 3.5 mm audio jack

» microUSB port (charging) and stereo Bluetooth v2.1 with A2DP

standard microHDMI port

Smart and voice dialing

Office document editor

Active noise cancellation with a dedicated secondary mic

DivE/EwiD video support

Lapdock and HD Dock versatility

Web browser with Adobe Flash 10 2 support
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o8

Confirm fingerprint

Swipe fingerprint to continue
Start with the base of your fingerprint
and slide your finger straight dow

Figure 22: Fingerprint scanner operation on the desired hardware

b /s

Figure 23 and 24: The technique to swipe the finger to the scanner
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4.4 EXPERIMENTATION / MODELING THE PROJECT APPLICATION

After completing data gathering and analysis, there were so many ideas
that can be applied to the modelling of project application. The process of
modelling or developing the project application will be go through the software
called eclipse and for the purpose of testing, the software application will be
debug directly to the hardware (handphone). After some experimentation and
modelling process, this project has been partially completed as all the

explanation and some layout will be described by the figure as shown below.

Based on the figure 25, it shows the main page

* i of my Portable Student Attendance Application. There

will be three options which are “Class”, “Students”,

and “Option”. All of this icon will bring user to the

@ other layout that will show another option to setup the
student database for the attendance taking process.
1l

Figure 25: Main page layout Based on figure

Mew Class

Name:

25, the application will bring the user to another Emaik

layout if the “Class” icon was selected. In order \
ote;

to add for the class database, there will be

another layout as shown in figure 26. The user m

b=
e

can store all their class profiles by fill in the
space given. Then, there will be other useful il Sudent
option such as save, delete and adding the student
that participate in the class.

Figure 26: Adding class layout
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Then, if the “Student”

the user to another layout that will have |name:
option to add the database of the student
as shown in figure 27. On this layout, the &
user can key in all the student profile by [NOt&
fill in the space given. Then, the user will
have option either save or delete the data A i

of the student.

being selected, the application will bring New Student

Figure 28: Class attendance and report
layout

Ix

Figure 27: Adding student layout

After completed the class database,
there will be another layout that will give the
option to the user either take the student
attendance or showing the attending report of
the student as shown in figure 28.
Attendance of the student can be taken by
selecting the “Attendance” icon and
attendance report can be shown by selecting

the “Report” icon.
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E-mail Attendance Report

Upon completing the recording of student attendance, the attendance
report from the application can be send and see through an email. The
administrator can always monitor and update their user attendance record
anytime and anywhere as there can modify the data either through the
application or internet mail. Figure 29 shows the contents of the mail present

during application system test process.

/mnt/sdcard/FYP 2_11-26-2012.csv Inbox  x

n [}
(5]

e KDair knair90@gmail.com & 9:05 AM (5 minutes ago) - -
tome (=

Attendance Report:

Name: FYP 2
Notes:
Date® 11-26-2012

Summary:

Present (8) - 66.7%

bsent (4) - 33.3%

-
Dismissed (0) - 0% - m I l
Tardy (0) - 0%

Figure 29: Email attendance report

T oo T T OO h"aom
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CHAPTER 5
CONCLUSION AND RECOMMENDATIONS

5.1 CONCLUSION

Portable fingerprint attendance system can help increase the efficiency of
taking the university students attendance as the current system are not enough to
meet the requirement needed. The architecture of the system is to provide a
simple and user friendly graphical user interface. It is able to assist the
administrator of the application to always monitor and update their user
attendance report through an email. This can help all the staff and the
management in control the university attendance situation and in other way will
help the people to become more discipline in their life. By having this study of
fingerprint sensor technology and programming stuff, | hoped to expand my
knowledge towards this area so that | will have the advantages of wider

perspective and understandings of electrical and electronics course.
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5.2 RECOMMENDATIONS

Once this project is completed, there also a few recommendations that
can be recommended in other to improve the performance of the hardware and
software system. In the software part, the android application must always being
updated or in other word the programming code must always being checked for
errors and always revises to improve the system stability and efficiency. The
system could also be configured to perform automatic alert system via software
notification and controlling and update the database via internet. For the
hardware part, the hardware used for the designed application can be updated by
checking if there any latest hardware available on the market that using latest

technology and also can be suitable with the designed application.
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APENDICES

As this project is coming from the software development process, there
will be a coding part rather than the layout interface that had been shown before.
Based on Java programming language, below is one part of the full programming

code that had been specially designed for the attendance system application.

package com.her.pfas;

import
import
import
import
import
import

android.os.Bundle;
android.app.Activity;
android.view.Menu;
android.view.Menultem;
android.view.View;
android.support.v4.app.NavUtils;

public class MainActivity extends Activity {

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity main);

}

@Override

public boolean onCreateOptionsMenu(Menu menu) {
getMenuInflater().inflate(R.menu.activity_main, menu);
return true;

}

public void onClickData(View v){
setContentView(R.layout .for class );

}

public void onClickData2(View v){
setContentView(R.layout .for student );

}
}

package com.her.pfas;

import
import
import
import
import
import
import
import

android.app.Activity;
android.app.AlertDialog;
android.os.AsyncTask;
android.os.Bundle;
android.view.View;
android.view.View.OnClickListener;
android.widget.Button;
android.widget.EditText;
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public class AddEditStudent extends Activity {

params)

private long rowID;
private EditText nameEt;
private EditText matrixEt;
private EditText noteEt;

@0verride

public void onCreate(Bundle savedInstanceState)

{

super.onCreate(savedInstanceState);
setContentView(R.layout.new_student);

nameEt

matrixEt

noteEt

(EditText) findViewById(R.id.NewClass_name);

(EditText) findViewById(R.id.NewStudent_1id);

(EditText) findViewById(R.id.NewStudent_note);

Bundle extras = getIntent().getExtras();

if (extras != null)

{

rowID

extras.getLong("row_id");

nameEt.setText(extras.getString("name"));
matrixEt.setText(extras.getString("matrix"));
noteEt.setText(extras.getString("note"));

}

Button saveButton =(Button) findViewById(R.id.btn_ save);
saveButton.setOnClickListener(new OnClickListener() {

public void onClick(View v)

{

if (nameEt.getText().length() != 0)

{

AsyncTask<Object, Object, Object> saveContactTask =
new AsyncTask<Object, Object, Object>()
{
@Override
protected Object doInBackground(Object...

¢ saveContact();
return null;
}
@Override
protected void onPostExecute(Object result)
{
finish();
}

1s

saveContactTask.execute((Object[]) null);
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else

{
AlertDialog.Builder alert = new
AlertDialog.Builder(AddEditStudent.this);
alert.setTitle(R.string.errorTitle);
alert.setMessage(R.string.errorMessage);
alert.setPositiveButton(R.string.errorButton, null);
alert.show();

}
1)
}

private void saveContact()

{

DatabaseConnector dbConnector = new DatabaseConnector(this);
if (getIntent().getExtras() == null)

dbConnector.insertContact(nameEt.getText().toString(),
matrixEt.getText().toString(),
noteEt.getText().toString());
}

else
{
dbConnector.updateContact(rowlID,
nameEt.getText().toString(),
matrixEt.getText().toString(),
noteEt.getText().toString());

}

package com.her.pfas;

import android.content.ContentValues;

import android.content.Context;

import android.database.Cursor;

import android.database.SQLException;

import android.database.sqlite.SQLiteDatabase;

public class DatabaseConnector {

private static final String DB_NAME = "Student";
private SQLiteDatabase database;
private DatabaseOpenHelper dbOpenHelper;

public DatabaseConnector(Context context) {
dbOpenHelper = new DatabaseOpenHelper(context, DB _NAME, null,
1);

public void open() throws SQLException
{

//open database in reading/writing mode
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database = dbOpenHelper.getWritableDatabase();

}
public void close()
{
if (database != null)
database.close();
}
public void insertContact(String name, String matrix, String note)
{
ContentValues newCon = new ContentValues();
newCon.put("name", name);
newCon.put("matrix", matrix);
newCon.put("note", note);
open();
database.insert("student", null, newCon);
close();
}

public void updateContact(long id, String name, String
matrix,String note)
{
ContentValues editCon = new ContentValues();
editCon.put("name", name);
editCon.put("matrix", matrix);
editCon.put("note", note);

open();
database.update("student", editCon,

_id=" + id,
null);
close();

public Cursor getAllContacts()

{
return database.query("student"”, new String[]
{ll_idll’ llnamell}’
null, null, null, null, "name");
}
public Cursor getOneContact(long id)
{
return database.query("student", null, " _id=" + id,
null, null, null, null);
}
public void deleteContact(long id)
{
open();
database.delete("student", " id=" + id, null);
close();
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}

package com.her.pfas;

import android.content.Context;

import android.database.sqlite.SQLiteDatabase;

import android.database.sqlite.SQLiteDatabase.CursorFactory;
import android.database.sqlite.SQLiteOpenHelper;

public class DatabaseOpenHelper extends SQLiteOpenHelper {

public DatabaseOpenHelper(Context context, String name,
CursorFactory factory, int version) {
super(context, name, factory, version);

}

@Override
public void onCreate(SQLiteDatabase db) {
String createQuery = "CREATE TABLE country (_id integer primary key
autoincrement,name, cap, code);";
db.execSQL(createQuery);

}

@Override
public void onUpgrade(SQLiteDatabase db, int oldVersion, int
newVersion) {

}
}

package com.her.pfas;

import android.os.AsyncTask;

import android.os.Bundle;

import android.app.ListActivity;

import android.content.Intent;

import android.database.Cursor;

import android.view.Menu;

import android.view.MenuInflater;

import android.view.Menultem;

import android.view.View;

import android.widget.AdapterView;

import android.widget.CursorAdapter;
import android.widget.ListView;

import android.widget.SimpleCursorAdapter;
import android.widget.AdapterView.OnItemClickListener;

public class StudentList extends ListActivity {
public static final String ROW_ID = "row_id";

private ListView conListView;
private CursorAdapter conAdapter;
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@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout. for_student);
conListView=getListView();
conListView.setOnItemClickListener(viewConListener);

// map each name to a TextView

String[] from = new String[] { "name" };

int[] to = new int[] { R.id.StudentTextView };

conAdapter = new SimpleCursorAdapter(StudentList.this,
R.layout.for_student, null, from, to);

setListAdapter(conAdapter); // set adapter

}

@Override
protected void onResume()
{
super.onResume();
new GetContacts().execute((Object[]) null);

}

@Override
protected void onStop()
{

Cursor cursor = conAdapter.getCursor();

if (cursor != null)
cursor.deactivate();

conAdapter.changeCursor(null);
super.onStop();

private class GetContacts extends AsyncTask<Object, Object, Cursor>

{
DatabaseConnector dbConnector = new
DatabaseConnector(StudentList.this);

@Override
protected Cursor doInBackground(Object... params)
{

dbConnector.open();

return dbConnector.getAllContacts();

}

@Override
protected void onPostExecute(Cursor result)

{
conAdapter.changeCursor(result); // set the adapter's Cursor
dbConnector.close();
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@Override
public boolean onCreateOptionsMenu(Menu menu)

{
super.onCreateOptionsMenu(menu);
MenuInflater inflater = getMenuInflater();
inflater.inflate(R.menu.student_menu, menu);
return true;
}
@Override
public boolean onOptionsItemSelected(MenuItem item)
{

Intent addContact = new Intent(StudentList.this,
AddEditStudent.class);

startActivity(addContact);

return super.onOptionsItemSelected(item);

}

OnItemClickListener viewConListener = new OnItemClickListener()

{

public void onItemClick(AdapterView<?> arg@, View argl, int arg2,long

arg3)
{
Intent viewCon = new Intent(StudentList.this, ViewStudent.class);
viewCon.putExtra(ROW_ID, arg3);
startActivity(viewCon);
}
}s
}

package com.her.pfas;

import com.her.pfas.R;

import com.her.pfas.R.id;

import com.her.pfas.R.layout;
import com.her.pfas.R.menu;
import com.her.pfas.R.string;
import android.app.Activity;
import android.app.AlertDialog;
import android.content.DialogInterface;
import android.content.Intent;
import android.database.Cursor;
import android.os.AsyncTask;
import android.os.Bundle;

import android.view.Menu;

import android.view.MenuInflater;
import android.view.MenuItem;
import android.widget.TextView;

public class ViewStudent extends Activity {

private long rowlID;
private TextView nameTv;
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private TextView matrixTv;
private TextView noteTv;

@0verride
public void onCreate(Bundle savedInstanceState)
{
super.onCreate(savedInstanceState);
setContentView(R.layout.view student);

setUpViews();
Bundle extras = getIntent().getExtras();
rowID = extras.getlLong(StudentList.ROW_ID);

}

private void setUpViews() {
nameTv = (TextView) findViewById(R.id.textNewStudent_name);
matrixTv = (TextView) findViewById(R.id.textNewStudent 1id);
noteTv = (TextView) findViewById(R.id.textNewStudent note);

}

@Override
protected void onResume()
{
super.onResume();
new LoadContacts().execute(rowID);

}

private class LoadContacts extends AsyncTask<Long, Object, Cursor>
{
DatabaseConnector dbConnector = new
DatabaseConnector(ViewStudent.this);

@Override
protected Cursor doInBackground(Long... params)
{

dbConnector.open();

return dbConnector.getOneContact(params[0]);

}

@Override
protected void onPostExecute(Cursor result)

{

super.onPostExecute(result);

result.moveToFirst();

// get the column index for each data item

int nameIndex = result.getColumnIndex("name");
int capIndex = result.getColumnIndex("cap");
int codeIndex = result.getColumnIndex("code");

nameTv.setText(result.getString(nameIndex));
matrixTv.setText(result.getString(capIndex));
noteTv.setText(result.getString(codeIndex));

result.close();
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dbConnector.close();

}
}
@Override
public boolean onCreateOptionsMenu(Menu menu)
{
super.onCreateOptionsMenu(menu);
MenuInflater inflater = getMenuInflater();
inflater.inflate(R.menu.view_student_menu, menu);
return true;
}
@Override
public boolean onOptionsItemSelected(MenuItem item)
{
switch (item.getItemId())
{
case R.id.editItem:
Intent addEditContact =
new Intent(this, AddEditStudent.class);
addEditContact.putExtra(StudentList.ROW_ID, rowID);
addEditContact.putExtra("name", nameTv.getText());
addEditContact.putExtra("matrix", matrixTv.getText());
addEditContact.putExtra("note”, noteTv.getText());
startActivity(addEditContact);
return true;
case R.id.deleteItem:
deleteContact();
return true;
default:
return super.onOptionsItemSelected(item);
}
}

private void deleteContact()

{

AlertDialog.Builder alert = new
AlertDialog.Builder(ViewStudent.this);

alert.setTitle(R.string.confirmTitle);
alert.setMessage(R.string.confirmMessage);

alert.setPositiveButton(R.string.delete btn,
new DialogInterface.OnClickListener()

{
public void onClick(DialogInterface dialog, int button)

{

final DatabaseConnector dbConnector =
new DatabaseConnector(ViewStudent.this);
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AsyncTask<Long, Object, Object> deleteTask =
new AsyncTask<Long, Object, Object>()
{

@Override
protected Object doInBackground(Long... params)

{
dbConnector.deleteContact(params[9]);
return null;

}

@Override
protected void onPostExecute(Object result)

{
}

finish();
}s
deleteTask.execute(new Long[] { rowID });

}
)5

alert.setNegativeButton(R.string.cancel btn, null).show();
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