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Abstract:

This study aims to create a Fingerprint Sensor Implementation System for a Fingerprint
Reader Prototype Using a Microcontroller. Implementing the Fingerprint Sensor for the
Fingerprint Reader Prototype is run by an application connected by a USB cable. The
Fingerprint Sensor Implementation System for the Fingerprint Reader Prototype is made
for fast and more accurate attendance and cannot be manipulated. The Fingerprint Sensor
Implementation System for the Fingerprint Reader Prototype is the problem. Namely, the
attendance problem, which is still manual using books; after that, the design and
manufacture of the Fingerprint Reader prototype using a Microcontroller or applications
through NetBeans. Then implementation and testing. Then at the trial stage, the Arduino
application was carried out. The result of this study is the Fingerprint Sensor
Implementation System for the Prototype Fingerprint Reader Using a Microcontroller
and development in the Internet of Things.
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1. INTRODUCTION

One of the crucial developments in information technology is the increasing
need for data processing tools to produce the required information. Companies
that want to develop their business and achieve success must follow the
information age by using data processing support tools, namely computers [1]-
[9], [10]-[13],. The role of information systems in education is a communication
process that contains the transformation of knowledge, values, and skills outside
the environment. If the information system is applied in the world of education,
a relationship or relationship will be established that has a positive impact on the
institution itself [14]-[21], [22], [23].

According to Yudiantika (2012), biometrics comes from the Greek bios, which
means life, and metron, which means measure, which is a method for recognizing
humans based on one or more parts of the human body or the human behavior
himself, which is unique. Biometrics is universal, unique, and not easily falsified,
so biometric identification is widely used. In the world of information
technology, biometrics are relevant to technologies used to analyze human
physiques and behavior for authentication, such as fingerprint recognition,
retina, iris, voice, and facial patterns. At this time, fingerprint recognition
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technology is developing [24-26] because it is also much cheaper than other
biometric technologies apart from being very accurate.

One application of technology that is useful for improving student attendance
discipline in the ‘MurniSadar’ English Course Pematangsiantar is a fingerprint-
based attendance system. This system can provide reports on student arrival and
departure times according to the time on the computer so that the process carried
out to produce a student attendance report can be made correctly. Data regarding
student attendance can also be processed into information that can be accessed
via the internet quickly because the data has been computerized.

‘MurniSadar’ English Course Pematangsiantar students usually attend by
tilling the attendance list book with signatures or placing a checkmark on the
attendance list. Moreover, a tool was designed to make it easier to fill in the
attendance list of existing students using a fingerprint sensor [27-30] using a
microcontroller. This system was built by combining the tool with a web
application to provide student attendance information that can be accessed via
the internet.

This attendance data processing system using a fingerprint has several
advantages compared to the old system: it has a very high level of security
because each student’s fingerprint is different or unique. So, students cannot
entrust each other’s attendance as is done when using signature attendance or
cards. Students do not need to carry student cards or attendance papers as was
done before because students can take attendance using registered fingerprints.
The price of a fingerprint is lower when compared to the price of an attendance
machine using a barcode or other biometrics. In making student attendance
reports, there is no need to recap manually one by one because the data has been
computerized.

2. METHOD

Location This research was conducted at Murni Sadar English Course at
Sriwijaya Street No. 9 C-E Pematangsiantar, North Sumatera, Indonesia. The
attendance system offered is entirely computer-based and can be well integrated
because the data is stored in a database storage medium. Using fingerprint
identification in attendance is also an appropriate choice to reduce the
manipulation of student attendance data.

2.1 Overview of attendance data processing system using fingerprint.

The attendance data processing system using fingerprint was built using java
as a database converter from Ms.access to MySQL, PHP as the programming
language, MySQL as the database, and the Windows 7 operating system on a
computer that is compatible with the fingerprint used. For a more detailed
description of this system can be seen in Figure 1.
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Fig.1. Overview of the attendance data processing system using a fingerprint

From Figure 1, it can be seen that the devices needed to build an attendance data
processing system using a fingerprint. The required hardware is a computer that
is fingerprint compatible and capable of running an attendance program
designed using java. Java is a programming language that supports software
development using fingerprints that can be integrated with the internet. By using
java, the appearance of the program to be made can be easily determined.
Because in this attendance system [31-35], there is student attendance data that
will be displayed on a website page, java is used.

2.2 System planning

This section will explain the processes contained in the system, the
relationships between these processes, the data flow that occurs, and a
description of the processes and data involved. The design of an attendance
system using fingerprint begins with hardware design, namely hardware
specifications used, and software design by making flowcharts, data flow
diagrams, entity relationship diagrams, database design, and application
interfaces. This section will explain the hardware needed in the attendance
system, namely the computer and the Nitgen NAC 3000 fingerprint. These two
attendance devices should be placed in a place that can be monitored, for
example, in the teacher’s room or main room. Moreover, the UTP cable is a
connecting medium between the computer and the fingerprint attendance
machine.

Moreover, Understanding LAN is a computer network with a small or
limited coverage area. For example, office computer networks, schools, homes,
or in just one room. A network is built in a location such as a house or an office
building. It can also be interpreted as a computer communication system whose
distance is limited to a few kilometers and uses a high-speed connection between
2 and 100 Mbps. Furthermore, The FPM10A fingerprint reader used in this
attendance system is the FPM10A. System Configuration Schematic or Flow
Arduino And LCD Configuration Flow, Only four pins are connected to
Arduino, namely pins A4, A5 GND, and 5V. The LCD voltage is sufficient with
the Arduino 5V and GND pins.
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Fig.2 Arduino and LCD System Configuration Flow

Arduino Configuration Flow and Fingerprint Sensor connect VCC and
Arduino 5V, GND with GND pin. Serial communication (UART TTL) is free; that
is when we use serial software on Arduino.

fritzing
Fig.3 Arduino Configuration Flow and Fingerprint Sensor

Arduino Combined Configuration Flow, Fingerprint Sensor, And LCD
connect between VCC and Arduino 5V, GND with GND pins connected to
Arduino, pins A4, A5 GND, VCC, Serial, and 5V.

Fig.4 Combined Arduino Configuration, Fingerprint Sensor, and LCD
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4. RESULT AND ANALYSIS

After the design of the Fingerprint Sensor tool for the Prototype Fingerprint
Reader Using a Microcontroller has been completed, the designs that have been
made will be implemented. At this stage it will be divided into two parts, namely
the implementation of system hardware and system software
implementation.then arduino Component Implementation, The results of the
Arduino component implementation can be seen in Figure 5.

Fig.5 Arduino UNO components

Arduino Component Implementation, Fingerprint, and LCD, The results of
the implementation of the Arduino, Fingerprint, and LCD components can be
seen in Figure 6.

Fig.6 Arduino components, Fingerprint and LCD

Overall Component Implementation is shown in Figure 7.

Fig.7 Overall Component Implementation
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2.3 Software Implementation

At this stage, the results of the implementation of the system software design
will be explained in the form of a web that has the function to register and view
fingerprint results. The following is the result of the tool software
implementation. Moreover, the login page consists of two text inputs: username,
password, and a login button. The performance of the login page can be seen in

Figure 8.
& — O P
APLIKASI ABSENSI
FINGERPRINT

|
Username || |
Password | |

| Masuk | | Tutup
Fig.8 Login Page

Furthermore, about the Home page, When the user has successfully logged in,
the home page will appear. The web uses side menus for navigation between
pages. The side menu can be hidden by clicking the X (close) button at the top
left of the side menu. The following is the result of implementing the home page

in Figure 9.
- o X
| DATA SISWA DATA GURU DATA MAPEL DATA ABSENSI AKUN | KELUAR

Port: COM3

Fig.9 Home Page
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Furthermore, Student Data Page, The student data page is the page where
student data is input and stored.

o |£] Data Siswa - m]
DATA SISWA

Refresh + Tambah

MIS 1D Jari Mama Lengkap Tgl Lahir JK
09876543 12 Indah 1999-09-02 PR
12345 7 Masta Uly Saragih 1997-06-20 PR
20112311 2 Andry 2020-11-04 LK
20112333 3 Paul Tampubolon 2020-11-12 LK
232312 1 Rico Saragih 1998-06-05 LK
23832023 2 Rinaldo 1999-04-14 LK
324324 9 Mikha Simanjuntak 1999-10-05 PR
28482 4 Banuareah 1999-01-02 LK
63636171 6 Jupri 2020-11-16 LK

Fig.10 Student Data Page

Next is the Teacher Data Page, this Teacher Data Page stores teacher data such as
NIP, Full Name, Date of Birth, JK (Gender), and Education.

[£] Data Guru _ O
DATA GURU

Refresh + Tambah

NIP Nama Lengkap Tgl Lahir JK PDKT.
019864527 Reymond Pakpahan 1991-01-08 LK 51
027563245 Yosep Ompusunggu 1992-03-01 LK 51
037563287 'Yusup Parangin-angin 1992-07-17 LK S1
048645296 \Jasman Saragih 1991-08-22 LK 51
053754334 Sadat Manurung 1991-09-11 LK 51
068566423 Rich Tamba 19941117 LK S1
078865531 Luhut Sinaga 1991-01-17 LK 31
086543232 Ruth Manurung 1993-07-02 PR 51
096453276 Ucok tambunan 1991-09-17 LK 51
109827654 Esterlina 1994-06-28 IER S1

Fig.11 Teacher Data Page

Furthermore, there is an Attendance Data Page, which functions to find
student attendance. Starting from students entering until students go home and
students are present, and students are not present.
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[£] Data Absensi - O P
DATA ABSENSI
MAPEL | pilih Tal [2020-11-18 3] s/d [2020-11-18 |3 ] Ccari ‘
Kode Mapel Mama Mapel | MIS MNama Siswa Tal Absen
4] Il D

Fig.12 Attendance Data Page

Furthermore, a Coding page on Arduino UNO, This coding page must be
input so that Arduino and the application are connected by clicking the upload
button.

@ FPM10A-ABSENS! | Arduino 18,13 - X
File Edit Sketch Tools Help

FPU10A-ABSENSI

#include <Adafruit_Fingerprint.h> A

#inc areSerial.h»
#include <LiquidCrystal I2C.h> // library untuk LCD

SoftwareSerial mySerial (2, 3):
int fingerprintID = 00:

String IDname;

Adafruit_Fingerprint finger = Adafruit_Fingerprint (smySerial):
_T2C 1cd(0X3F, 16, 2); // Inisiasi pin LCD

Fig.13 Coding page on Arduino UNO

Furthermore, the Discussion is about the Fingerprint Registration Stage; at
this stage, fingerprint registration will be explained. The test results can be seen
in Figure 14. If the fingerprint sticks to the sensor, the sensor will detect and
register the fingerprint. The registered fingerprints are presented in figure 15.
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Fig.14 Placing fingerprints

@ com3 - O X

| || Send |

Image taken
Image conwverted
Remove finger
ID S0
Place samz finger again
Image converted
Creating model for $50
Prints matched!
ID S0
Stored!
BReady to enrcll a fingerprint!
Please type in the ID # (from 1 to 127) you want to save this finger as...
v
< >

Autoscroll [ Show timestamp Newiine w ‘ ‘9600 baud v | | Clear output

Fig.15 Registered Fingerprints

The next feature is Add Student Data; if fingerprints have been registered,
register student biodata such as NIS, Finger ID, Full Name, Date of Birth, and
gender. Once filled, then save.
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Fig.16 Add Student Data

4. CONCLUSIONS

The conclusions that can be drawn from the attendance system using a
fingerprint are as follows: [1] The attendance system uses a fingerprint to record
student attendance data, reducing opportunities for manipulating attendance
data. [2] This presence application uses fingerprints to input desktop-based
presence data. [3] Fingerprint attendance can be used if the user has registered in
the database. [4] This attendance system can be accessed locally on the host using
Netbeans and MYSQL. [5] This attendance system can manage attendance data
to be more organized to increase time efficiency in preparing reports. [6] The
fingerprint attendance system can improve the paperless system, thereby
reducing operational costs in the work process at the ‘MurniSadar’ English
Course Pematangsiantar, especially in student attendance.
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